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Precision, ease-of-use and long-term reliability are the key components of effective product inspection 
equipment. The new GC Series conveyorized metal detection systems from METTLER TOLEDO offer all of 
these and give you the ability to future-proof your compliance needs. 

Reliable, precise performance  
Starts with the right metal detector
Proven Safeline metal detector technology and robust build quality 
delivers highly reliable detection sensitivity, long-term stability and  
minimizes false rejects.

Designed for efficiency
Essential tasks are simplified
Cleaning processes are made easier due to a tubular, open frame 
design and the ability to easily remove belts and other modules. 
The multi-lingual display and technical documentation simplifies 
operation and maintenance processes.

Future-proof flexibility
Reduces cost of ownership
Modular construction facilitates re-configuration - whether you need 
to reposition, replace or add key components - no welding, drilling 
or cutting is required. Compatibility with Safeline’s extensive range of 
metal detectors means you can upgrade your transport mechanism 
without needing to replace the entire system.

Visit our website to find out more:

4 www.mt.com/md-gc-5-reasons

Adaptable Conveyorized Systems
For Future-proof Compliance
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P8 Cutting edge
Technology for the blind and visually 
impaired – Penn State University USA 
has been working hard to develop 
some futuristic, assistive technology 
to help shoppers identify products in 
a store.

P14 Technology: Labelling in Braille
Pharmaceutical products contain 
Braille labels but generally speaking 
food products do not.  EBU (European 
Blind Union) discusses the pros and 
cons.

FEATURES

P18 Snacks and treats
In this double feature we look at 
consumer demand for healthy, 
nutritional, protein enriched, on-the-
go snacks that supply a nutritional 
boost, as well as The Treatwell project 
from Caobisco who say that treats 
should be “responsibly produced and 
mindfully enjoyed”

P24 Sustainability of bakery 
equipment
If you thought going green meant 
using the likes of solar power, 
reducing plastic waste, maybe 
it’s time for a rethink.  Choosing 
sustainable equipment can be 
challenging but just as important.
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Specialists in food processing equipment

www.rademaker.com

Rademaker Academy
Quality in Knowledge
Knowledge is power. When detailed know-how about sheeting processes, production line operation and dough 
processing is lacking, problems affecting overall production costs and product quality might occur. In the 
Rademaker Academy, bakery knowledge is preserved and shared through education and training, enabling you 
to maximize the profitability of your bakery.

STAND 1L28

• Dough bread / roll lines for bread rolls, Mediterranean breads and flatbreads.
• Dough strip toaster for premium quality toast and sandwich loaves.
• Laminating and processing lines for puff pastry and croissants.

• Dough roll-out lines for yeast doughs, shortcrust pastry, cake, Berliner and donuts.
• Pressing and punching machines for cakes, pies, quiches and tortelettes.
• Pizza bottom and topping machines, application specific dispensers and strewing.

We offer equipment for the production of:
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consulting the check list containing 
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manufacture
Allergen incidents are increasing – 
time to reduce the risks. From system 
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best practice.
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The robotics industry continues 
to be taken up by large bakery 
businesses. Intelligent dough mixing 
using complex algorithms is the 
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joint project between industry and 
Campden BRI.
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INDUSTRY RESEARCH 
We go into the labs and research 
departments of manufacturers and 
reveal some of their developments.

We launch off by showcasing a 
revolutionary development – light, 
fluffy gluten-free bread! Has this holy 
grail finally been discovered? 
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Make sure you are up to date with all 
the latest info.
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Is your metal detection system in 
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working at its optimum sensitivity? If 
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Welcome
to the Winter 2019 issue of Baking Europe!

If food protein was a celebrity 
it would by now probably have 

its own private mansion a fleet of 
fast cars and its own chat show 
having risen from the back-street 
slums to fame and fortune in just 
a few years. Everyone seems to be 
talking about it from scientists, 
consumers and even publishers 
in magazines on Baking!

Is this yet another fad? As usual 
the jury appears to be out – 
possibly snacking on a protein 
enriched muesli bar (See our 
article on page 18) or sandwich 
during their discussion.  From 
where that protein originates 
is now vitally important to 
consumers; animal or vegetable. 
The latter, all of sudden it 
seems, is the preferred option. 
Whichever may be better for our 
health, our daily bread perhaps 
or planet earth, there has been 

an explosion of research on 
the applications of plant-based 
proteins for food items. Senior 
citizens (those over 65 years) , it 
has been proven, need a higher 
degree of protein in their diet. 
Wageningen University have 
been in the labs again running 
experiments on protein and the 
results are causing much debate. 
This takes the form of our major 
feature in this issue.

Another major issue that does 
not want to go away (except that 
of plastic packaging and recycling 
– page 50) is that of allergens and 
contaminants. In fact, we had so 
many requests from you that we 
had to oblige – we listened and as 
a result on we feature a checklist 
to keep metal contamination 
to its minimum, (page 33) and 
a special report on allergen 
prevention. 

Elsewhere we cover, sustainability, 
the life-cycle of your machinery 
and more on artificial intelligence.

Lastly, but by no means least, we 
spared a thought and more, for 
those vitally important shoppers 
who are either blind or who have 
impaired vision so we have an 
exciting feature on a futuristic 
piece of technology as well as 
a more traditional aid to the 
blind: Braille.

P.S. Don’t forget to check out our 
new regular section Industry 
Research where we feature 
white papers and scientific 
advancements from the 
manufacturers of machinery, 
ingredients and baked goods.

Graham Pendred
Publisher
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CUTTING EDGE
ASSISTIVE TECHNOLOGY

Seeing is believing
How easy was your shopping trip today? The blind and visually impaired struggle to carry out this 
most basic essential activity without assistance. However, new technological aids may be soon 
available following the start of a recent exciting project entitled: The Visual Cortex on Silicon.

You’re in the mood for pasta, 
so on the way home from 

work you stop at the grocery 
store and pick up rotini, shaved 
Parmesan, and the organic 
tomato sauce you favour. 
You go into the store and 
you’re out within 15 minutes. 
Simple, right?

For those of us who can see, it is. 
For those of us who are visually 
impaired, a simple trip to the 
grocery store can be a major 
chore.

“You always have to find 
someone at the store to help 
you,” says Michelle McManus, 
an IT consultant with minimal 
vision. “Then you have to 
explain exactly what you want” 
and hope the person helping you 
is diligent about getting it right.

Researchers at eight U.S. 
universities have teamed up 
for “Visual Cortex on Silicon,” 
a massive endeavour aimed 
at creating machines that can 
interpret a complex visual scene 
much as the human brain does. 
They’re making machines that 
could soon help visually-impaired 
people shop independently. 

Led by computer scientist Vijay 
Narayanan at Penn State, they 

aim to create a digital, silicon-
based electronic system that 
performs like the human visual 
cortex, the part of our brain that 
processes and interprets visual 
information. As you might guess 
from one look at a fully-stocked 
grocery shelf, one of their biggest 
challenges is to create a system 
that will know what to pay 
attention to.

Electronic image systems can 
already pinpoint faces and 
chunks of text in a scene, unless 
the scene is too cluttered. Then 
the systems get confused. What 
any such system needs is the 
ability to direct its attention 
to significant objects amid a 
hotchpotch of irrelevant items, as 
the human visual system does.

WHAT ABOUT BARCODES?
Any such system will have to be 
able to identify, in very specific 
terms, those objects the user 
deems important. When the task 
at hand is grocery shopping, 
an obvious way to do that is to 
use barcodes. The technology 
for reading them is already 
well-established and shopper-
assistance devices using it are 
already being tried.

But that approach is far from 
perfect. Michelle McManus has 

Photo: Patrick Mansell, Penn State

By Cherie Winner, Ph.D.
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Vijay Narayanan, lead scientist, 
is Robert Noll Chair Professor of 
Computer Science & Engineering and 
Electrical Engineering

Jack Caroll, lead scientist, distinguished 
Professor of Information Sciences and 
Technology. He’s also director of Penn 
State’s Center for Human-Computer 
Interaction
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little good to say about barcode-
based recognition. The scanners 
work, she says, “but you have to 
find the barcode!” Probably every 
shopper has had the experience 
of waiting while a cashier 
struggles to find the barcode on a 
package so the scanner can read 
it. A visually-impaired shopper 
carrying a scanner would have 
to take an item from the shelf 
and keep turning it around 
until the scanner finds and reads 
the barcode.

“If the box you show it is not 
the right thing, you have to try 
another and keep trying until you 
get the right one,” says McManus. 
Multiply the frustration of that 
process by however many items 
you’re shopping for, and a simple 
trip to the store becomes a 
maddening ordeal.

In her view, a better solution is 
what the team is working on; a 
device that can actually read the 
labels using recognition skills 
such as interpreting text and 
identifying logos and images.

“A visually-impaired shopper 
carrying a scanner would have 
to take an item from the shelf 
and keep turning it around until 
the scanner finds and reads the 
barcode.”

Photo: Patrick Mansell, Penn State

http://www.bakingeurope.eu


10

BAKINGEUROPE Winter 2019
www.bakingeurope.eu

CUTTING EDGE
ASSISTIVE TECHNOLOGY

little good to say about barcode-
based recognition. The scanners 
work, she says, “but you have to 
find the barcode!” Probably every 
shopper has had the experience 
of waiting while a cashier 
struggles to find the barcode on a 
package so the scanner can read 
it. A visually-impaired shopper 
carrying a scanner would have 
to take an item from the shelf 
and keep turning it around 
until the scanner finds and reads 
the barcode.

“If the box you show it is not 
the right thing, you have to try 
another and keep trying until you 
get the right one,” says McManus. 
Multiply the frustration of that 
process by however many items 
you’re shopping for, and a simple 
trip to the store becomes a 
maddening ordeal.

In her view, a better solution is 
what the team is working on; a 
device that can actually read the 
labels using recognition skills 
such as interpreting text and 
identifying logos and images.

“A visually-impaired shopper 
carrying a scanner would have 
to take an item from the shelf 
and keep turning it around until 
the scanner finds and reads the 
barcode.”

Photo: Patrick Mansell, Penn State

11

Winter 2019 BAKINGEUROPE 
www.bakingeurope.eu

CUTTING EDGE
ASSISTIVE TECHNOLOGY

So far, the group has taught the 
system to recognise hundreds of 
grocery items and it recognises 
them very precisely. Precision 
is necessary if the system is to 
be useful, says Narayanan; most 
shoppers have strong preferences 
as to brand and variety.

“If it just says ‘cereal’ or  
‘dairy,’ it’s not going to help 
anyone,” he says. “If you want 
tomato sauce, we need to  
know if it’s Prego tomato sauce.  
Is it organic Prego tomato  
sauce? That’s the fine level of 
detail we need and that’s part  

of the challenge we face.”

Narayanan says that eventually 
the system will be so good 
at recognising products that 
shoppers will be able to fine-tune 
the degree of match between 
an object it sees on the shelf 
and an object in the system’s 
memory. With a low degree of 
match, it might consider Corn 
Flakes and Sugar Frosted Flakes 
similar enough to be the same; 
with greater stringency, the 
system would not make that 
mistake, or it might offer them 
as a potential match the shopper 
might want to consider.

INPUT FROM PROSPECTIVE 
USERS
Devising a system that can 
recognise a useful number of 
objects within a cluttered visual 
field is only half the problem. 
The other half is making sure the 
system actually helps the people 
it is meant to help.

For computer scientist Jack 
Carroll, co-leader of the  
shopper assistance project,  
also at Penn State, that means 
asking prospective users  
about their experience of 
shopping and taking their 
answers seriously.

“We’re studying shopping with 
visually-impaired people: how 
they organise the task and 
how they think about it,” he 
says. “What’s difficult about 
it, what’s rewarding about it, 
what’s meaningful about it? 
Because what you don’t want 
to do in supporting an activity 
technologically is make it less 
rewarding, less meaningful, or 
more challenging.”

He and his research group have 
been working with McManus 
and other members of the 
local chapter of the National 
Federation of the Blind (USA) and 
with visually-impaired high-
school students who visited 
campus for a three-week crash 
course on independent living. 
They learned that shopping is a 
key activity for visually-impaired 
people. 

“It’s a kind of validation that they 
are like us and that they can go 
into the stores, which are built 
for us, not for them and they 
can cope,” says Carroll. More 
than that, they enjoy it. «Even the 
visually-impaired kids we talked 
to said that shopping was right at 
the top of their list of things they 
like to do and value being able  
to do.”

GETTING THE RIGHT ITEMS IN 
THE SHOPPER’S HAND 
The visually-impaired students 
helped them answer the basic 
question: What’s the best way 
for a machine system to guide a 
visually impaired person toward 
items the shopper might want?

The human visual cortex has two 
general modes of attention, says 
Narayanan. In “bottom-up” mode, 
we browse without looking for a 
particular item, until something 
catches our eye in some way. In 
“top-down” mode, we’re looking 
for a specific item and our eyes 
are drawn to qualities (size, 
colour, shape etc.) that we know 
resemble that item. 

To find out which mode would 
be most helpful in their device, 
Carroll’s lab group had the 
students wear a chest-mounted 
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iPad that would transmit images 
of grocery items on shelves to 
a nearby control room, where 
a researcher would then give 
the student verbal instructions 
on how to find the items he or 
she wanted. 

“We looked at whether it’s more 
desirable to give shoppers more 
directive feedback with respect to 
what the items were, where the 
items were located and where 
they should be directing their 
attention, or whether it would be 
good to give them more open-
ended feedback,” says Carroll. 
“There was a clear preference for 
the browsing dialogue.”

He says the shopper-assist system 
could eventually do both, giving 
the shopper general information 
about what it ‘sees’ while browsing 
and then, at the shopper’s 
request, providing guidance to 
pick up a wanted item.

Verbal feedback is a good way 

to go in browsing mode, but for 
selecting specific products it 
seems clunky: “Move your hand 
two inches to the right and six 
inches forward.” So, the team 
developed a more subtle, elegant 
and private form of direction: a 
haptic, or touch-based, glove with 
a small webcam attached at the 
base of the palm. When the hand 
reaches out, the “eye” sees what’s 
in front of the hand and guides 
the user toward the chosen item 
by vibrating at different strengths 
and in different positions on the 
hand. The glove also tracks the 
hand’s movement to provide 
better feedback.

So far, people who have tried 
the glove have learned quickly; 
“within five minutes,” said one, to 
respond smoothly and accurately 
to the vibrations. 

NEXT STEPS
The team’s first thought about 
how the device could be made 
available to the people it’s 

designed to help was that 
businesses would buy a few of 
the gloves for their visually-
impaired customers to use, just as 
many stores now have motorised 
scooter-carts for their customers 
who have trouble walking. They 
could keep the devices updated 
with sale prices and locations 
of items. 

However, even though they 
liked the glove, many of the 
test shoppers said they would 
prefer to have a device of their 
own to help with their shopping. 
At the same time, they don’t 
want to have to buy and carry 
around a separate accessory just 
for shopping. That drove the 
researchers to begin developing 
an iPhone app that will help 
visually-impaired shoppers 
navigate a store and find desired 
items. Work is ongoing to enable 
it to guide the user with sound 
and haptic feedback. The app 
could also be adapted for use with 
a body camera so the shopper 

BAKINGEUROPE Winter 2019
www.bakingeurope.eu
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and in different positions on the 
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better feedback.

So far, people who have tried 
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NEXT STEPS
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available to the people it’s 
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scooter-carts for their customers 
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with sale prices and locations 
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test shoppers said they would 
prefer to have a device of their 
own to help with their shopping. 
At the same time, they don’t 
want to have to buy and carry 
around a separate accessory just 
for shopping. That drove the 
researchers to begin developing 
an iPhone app that will help 
visually-impaired shoppers 
navigate a store and find desired 
items. Work is ongoing to enable 
it to guide the user with sound 
and haptic feedback. The app 
could also be adapted for use with 
a body camera so the shopper 
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would have both hands free to 
carry groceries or push a trolley.

The glove has a much richer 
interface than the phone model, 
since it provides vibrations at 
specific points on the fingers and 
palm and is more organically 

linked to the person’s movement. 
The team is studying whether 
vibrations in a phone can be as 
effective as the glove. The goal, 
says Narayanan, is a device with 
the functional dexterity of the 
glove but the ubiquity and ease of 
access of the phone. n

FOR MORE INFORMATION

Cherie Winner, Ph.D. 
Penn State University USA 
clw43@psu.edu 

“The team developed a more 
subtle, elegant and private 
form of direction: a haptic, or 
touch-based, glove with a small 
webcam attached at the base of 
the palm.”

PUBLISHER’S COMMENT
A recent observation in my local supermarket during my 
weekly shop, revealed the size of the problem experience 
by visually impaired shoppers. Picking one product up 
after another and peering at their labels intensely with 
a combined look of confusion and frustration, such a 
shopper was having enormous difficulty in identifying 
the product he required. Fortunately, before I could 
venture to offer guidance, a supermarket assistant was 
on hand to help.

Whilst the ongoing project described above offers a truly 
revolutionary solution to blind or partially sighted persons 
that could transform their shopping experience, the 
burning question of whether the system will work in all 
grocery stores or supermarkets is how many such outlets 
even have WiFi? Many retail outlets, indeed, require a sign-
in, adding to the shopper’s frustration and then still may 
need to sign up for a paid subscription.

I put this question of WiFi availability to the writer for 

Research/Penn State magazine Cherie Winner who in 
turn asked project leader Vijay Narayanan also at Penn 
Sate University PA USA. “Our current full system uses a 
WiFi connection to back-end processing” says Narayanan. 
“We are working on a system that works with no 
external connectivity. Some aspects already work with no 
connectivity”.

On a positive note, and whist still in its experimental 
stage, innovative projects like this demonstrate creative, 
lateral thinking and should be championed and Baking 
Europe very much looks forward to covering the project as 
it progresses and overcomes more inevitable challenges.

Baking Europe is about innovation – our question to all 
innovators is as many know:

“If you are you thinking outside the box then great. But 
what on earth made you get in there the first place?”

Graham Pendred, publisher

http://www.bakingeurope.eu
mailto:clw43@psu.edu
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PHARMACEUTICAL LABELLING
For sighted persons and those 
with low vision, text in braille 
very seldom pops up in their 
everyday activities and lives. They 
see and use printed information 
in ordinary or enlarged fonts. 
However, following an EU 
directive of 2004, it became 
mandatory to label all medicinal 
packages and containers with 
braille. This included the name of 
the product and basic indications 
such as the strength of active 
substances. This has led to Braille 
being featured on nearly all 
medicinal products.

This has had several positive 
implications. Firstly, those who 
are able to use or read braille can 
now make distinctions between 
various medicinal products 
without having to ask for help 
and without inventing various 
ways to remember what each 
package contains, such as rubber 
bands, clips or pieces of tape to 
make tactile distinctions. 

Secondly, it has led to 
increased security, safety and 
independence. A braille user can 
now identify the desired product 
on their own.

Thirdly, it is one way to prove 
how great and useful braille 
marking is. The idea that where 
there is braille there is an obvious 
reason to use it, becomes clear. 
The more braille that is present, 

the more reasons there are to get 
to know and use it to enhance 
independence, which in turn 
leads to a sense of satisfaction. 
The medicinal and packaging 
industry did not initially consider 
the EU requirements about 
braille as a way of becoming 
braille crusaders, but over time, 
they have become increasingly 
aware of the independence and 
security issues that drove the 
fundamental reasons behind the 
directive’s provisions.

WHO IS CONCERNED?
It is worth considering that an 
estimated 1 in 30 Europeans have 
a visual impairment, taking the 
varying definitions of blindness 
into account. With assessments 
rather than hard statistics 
available, there are approximately 
30 million blind or partially 
sighted Europeans of which one 
eighth or 3.75 million are blind, 
meaning that these people have 
a visual deficiency implying that 
sight for reading is excluded.

Today, the picture of how this 
group acquires information is 
very different from the situation 
20 years’ ago. Internet, audio 
media, information recorded on 
tapes, disc and other digitised 
media adapted to the so-called 
DAISY format, is preferred by 
many blind persons who have 
become blind later in life. The 
prevalence of blind computer 
users that are able to access 

Braille labelling on products
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information on the web is 
growing and is not necessarily 
restricted to the younger 
generation. 

However, this way of storing 
and offering information to 
the blind requires technology 
and is not readily accessible. 
This information is also not 
directly attached to the product 
it is meant to describe. This is 
different for braille, which, when 
written or produced, is right there 
at one’s fingertips and is directly 
associated with the product.

The ability to read braille by 
sense of touch and transfer 
the information through the 
fingers to create understanding, 
recollection or simple factual 
recognition, requires the braille 
to be fully legible, that the 
user/reader knows the braille 
characters and that the tactile 
sense of the blind user is intact 
so they are able to sense what is 
written on the product.

Braille labelling on products
“Could a good and even a “poor” 
braille user read the braille signs 
and feel comfortable that what 
they sensed was correct?”

http://www.bakingeurope.eu
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BRAILLE – A BRIEF HISTORY AND 
LINGUISTIC DIFFERENCES
Braille itself, which was 
developed to its full extent in 
1825 by a young Frenchman Louis 
Braille, consists of a base set-up 
of 2 dots positioned horizontally 
and 3 vertically. This gives a total 
of 2 x 3 namely 6 dots which from 
a simple calculation gives 26 (2 to 
the power of 6) dot combinations; 
64 in all. As one of the 64 
combinations is represented 
entirely by zeros or no dots, this is 
considered as a space rather than 
a real braille character.

Across Europe, the variety of 
representations within the 
literary braille system of the 
percentage sign, how to write 
micro in microgram, the slash 
etc. is vast and national braille 
authorities are generally very 
protective of their countries' 
braille tables.

Another aspect or peculiarity 
is to be found when writing 
numbers. Most countries around 
the World and in Europe use 
the number sign (dot 3456) to 
indicate that the braille signs to 

follow, the letters ‘a’ through ‘j’, 
should be interpreted as digits 1 
through 0. As for the Francophone 
countries, however, and with 
French legislation underpinning 
this, it has been decided to apply 
a particular and very different 
number system when writing 
literary braille: Dot 6 followed by 
the first letters in the alphabet 
with a dot 6 added, zero being 
a very special case. So, a French 
digit 1, dot 6 followed by dots 
16, would be the same braille 
sign as the Scandinavian braille 
symbol for a ring. In the UK 
and Denmark, digit 1 would be 
written as dots 3456 followed by 
dot 1, a. This French system is 
called Antoine and as peculiar 
as it might seem, it is bound to 
cause headaches amongst many 
producers that prefer a universal 
system

CONCLUSION
To conclude, let us provide an 
analogy to the experience blind 
people have when confronted 
with poor, low quality, faint 
braille. Imagine yourself using 
spectacles and settling on the 
sofa with a long-expected letter. 

You have poured an appropriate 
drink to accompany the reading. 
Sitting down you tear open the 
envelope to indulge the contents, 
and then you experience this 
irritating phenomenon that 
your glasses are sticky, covered 
with some milky substance that 
makes your vision unclear. You 
keep on wiping and drying your 
spectacles, but you can barely 
sense the meaning and only 
decipher a few words. You get 
angry and end up spilling your 
drink.

Of course, the comparison is not 
fully valid, however, the point 
demonstrates the frustration 
blind people encounter when 
being confronted with faint braille 
due to insufficient dot height.

From the launch of the directive 
and until a technical standard 
was agreed upon, several years 
passed with regular meetings 
between standardisation bodies, 
EBU and representatives from the 
pharmaceutical and packaging 
industries. It was an interesting 
and educative process, where 
those from the blindness 
movement became aware of 
many technical issues that had 
never been considered, including 
the aspects of harmonisation 
of useful braille signs. During 
the process there arose a need 
to determine standards on 
minimum height of the braille 
dots, both from a readability 
and a safety perspective: Could 
a good and even a "poor" braille 
user read the braille signs and 
feel comfortable that what they 
sensed was correct? How low 
could the dots be without losing 
a sense of security? What was 
the margin of error for faulty 
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dots (meaning that for instance a 
missing dot or a faint dot would 
mean that a braille user might 
think that the content of a certain 
substance was different than was 
the actual fact, since for instance 
one dot less could turn a 6 into a 
9 or a 7 into a 0).

One last word about validation. 
Validation of braille text is 
as important as any quality 
control to honour responsibility, 
avoid liability and prevent 
damage. Braille can be checked 
by comparing graphic/pdf 
representations against the braille 
dots on the actual packages. To 
ensure that the braille is really 
correct and fully legible, the 
braille protocol requirements 

must contain user panel 
provisions to ensure that not 
only objective, but also subjective 
checks are applied.

All these issues described were 
highly complex and were only 
determined and set out after a 
considerable length of time. The 
work, however, was vital and it 
is believed that this may offer 
wider interest and guidance to 
industrial areas other than the 
pharmaceutical one, for instance 
the bakery and all sectors of the 
food packaging business.

The question that epitomises 
this dilemma is “how many 
visually impaired people have 
inadvertently poured orange juice 

rather than milk onto their bowl 
of cornflakes?” n

This text was adapted from an 
article by EBU’s John Heilbrunn, 
Vice-President, Danish Association of 
the blind.

FOR MORE INFORMATION

EBU, 6 rue Gager Gabillot, 75015, Paris 
Tel: +33 1 88 61 06 60
Email: ebu@euroblind.org
Web: www.euroblind.org
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INGREDIENTS
PROTEIN IN SNACKS

Across the globe, consumers 
are becoming more health 

conscious. This is because they 
are concerned about the impact 
that their current dietary habits 
will have on their long-term 
health. Such concerns are being 
driven by changing meal-time 
habits and consumers skipping 
meals on a regular basis, 
something that will impact on 
nutritional intake. As a result of 
this, consumers are seeking out 
snacks that they believe offer 
a genuine nutritional boost, 
driving demand for high protein 
offerings. This is something 
that creates an opportunity for 
the bakery sector, especially 
as consumers can have some 
concerns about the cost and 
taste of existing high protein 
products on the market and 
want to see high protein bakery 
products. When it comes to such 
products, it is important that 
they are not just high in protein 
but are also low or free from 
ingredients deemed detrimental 
to health such as sugar, artificial 
sweeteners and GMO ingredients.

Health conscious consumers 
are paying close attention to 
what they eat and drink, with 
61% saying that they have 

looked to improve their general 
health and wellness over the 
last two years. However, when 
it comes to leading a healthier 
lifestyle, consumers admit that 
time-scarcity can act as a major 
hindrance when it comes to doing 
so. Indeed, 45% of consumers 
admit that they often turn to 
convenience food because they 
do not have time to eat properly. 
These are key findings from an 
FMCG Gurus survey of 26,000 
health conscious consumers 
conducted in Q3 2019. This time-
scarcity is resulting in mealtime 
skipping and increased snacking, 
with the boundaries of snacking 
becoming increasingly blurred.

FMCG Gurus forecasts that 
Snacking Reclassified will be a 
major trend in 2020 and beyond, 
with consumers wanting snacks 
that are conveniently nutritious 
and that contain functional 
ingredients. This is something 
that will result in many 
consumers looking to substitute 
traditional snack products such as 
chocolate and confectionery for 
high protein/low sugar alternative 
snacks.

Meal-skipping is common across 
the globe. For instance, a total of 

Health conscious consumers want 
protein fortified bakery products
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Health conscious consumers want 
protein fortified bakery products

14% of consumers say that they 
skip breakfast at least three days 
in the average week, whilst 15% 
say this when it comes to lunch. 
A total of 70% of consumers say 
that when they skip a meal, it 
is not uncommon to substitute 
the meal with a snack. This is 
something that is driving demand 
for healthier snacking formats 
which in turn, is creating an 
opportunity in the bakery sector 
for high protein offerings that 
offer a convenient health boost.

When asked about what 
they classify as a snack, 54% 
of consumers say that it is 
something that they expect to 
obtain a nutritional boost from. 
This is marginally higher than 
the answer “something that 
can be eaten-on-the-go” (51%). 
This shows that consumers are 
paying closer attention than ever 
before to the ingredients in the 
snacks that they purchase. This is 
further reflected by the fact that 
in the last twelve months, 51% 
of consumers say that they have 
directly changed from snacking 
on products such as chocolate 
and confectionery to snacking on 
high protein/low sugar alternative 
products instead. When asked 
why they have done this, 48% said 

http://www.bakingeurope.eu


20

BAKINGEUROPE Winter 2019
www.bakingeurope.eu

INGREDIENTS
PROTEIN IN SNACKS

for general health and wellness 
purposes.

This is driving demand for 
healthier snacking formats and is 
something on which the bakery 
industry can capitalise. In the last 
twelve months, 22% of consumers 
say that they have increased their 
snacking on bakery products. 
This shows that for a significant 
proportion of consumers, bakery 
products are associated with 
offering genuine nutritional 
value. Equally as positive for the 
industry, a total of 28% say that 
they would like high protein 
products readily available in 
bakery stores and 71% say that 

they have tried protein fortified 
bakery products in the last twelve 
months.

Protein is an ingredient that 
has something of a health halo 
attached to it. This is because 
consumers recognise that 
the ingredient can be found 
in everyday food and drink 
(meaning that they do not have 
to pay a premium for it) and is an 
ingredient that they know and 
trust. Finally, it is a functional 
ingredient that appeals to males 
and females because of its 
association with strength. FMCG 
Gurus research shows that in the 
last two years, 39% of consumers 

say that they have looked to 
improve their diets and of these 
consumers, 45% say that they 
have increased their intake of 
protein overall.

This is something that is driving 
demand for high protein snack 
products, however, despite 
the favourable perceptions 
associated with the ingredient, 
it is important to recognise that 
barriers do exist when it comes 
to high protein products. For 
instance, of the consumers who 
say that they have looked to 
switch from traditional snack 
products to high protein/low 
sugar offerings in the last twelve 

“For a significant proportion of 
consumers, bakery products are 
associated with offering genuine 
nutritional value.”

http://www.bakingeurope.eu


20

BAKINGEUROPE Winter 2019
www.bakingeurope.eu

INGREDIENTS
PROTEIN IN SNACKS

for general health and wellness 
purposes.

This is driving demand for 
healthier snacking formats and is 
something on which the bakery 
industry can capitalise. In the last 
twelve months, 22% of consumers 
say that they have increased their 
snacking on bakery products. 
This shows that for a significant 
proportion of consumers, bakery 
products are associated with 
offering genuine nutritional 
value. Equally as positive for the 
industry, a total of 28% say that 
they would like high protein 
products readily available in 
bakery stores and 71% say that 

they have tried protein fortified 
bakery products in the last twelve 
months.

Protein is an ingredient that 
has something of a health halo 
attached to it. This is because 
consumers recognise that 
the ingredient can be found 
in everyday food and drink 
(meaning that they do not have 
to pay a premium for it) and is an 
ingredient that they know and 
trust. Finally, it is a functional 
ingredient that appeals to males 
and females because of its 
association with strength. FMCG 
Gurus research shows that in the 
last two years, 39% of consumers 

say that they have looked to 
improve their diets and of these 
consumers, 45% say that they 
have increased their intake of 
protein overall.

This is something that is driving 
demand for high protein snack 
products, however, despite 
the favourable perceptions 
associated with the ingredient, 
it is important to recognise that 
barriers do exist when it comes 
to high protein products. For 
instance, of the consumers who 
say that they have looked to 
switch from traditional snack 
products to high protein/low 
sugar offerings in the last twelve 

“For a significant proportion of 
consumers, bakery products are 
associated with offering genuine 
nutritional value.”

Winter 2019 BAKINGEUROPE
www.bakingeurope.eu

months, only 46% of consumers 
say that they are satisfied with 
the taste of these alternative 
products, whilst only 43% are 
happy with texture and 35% when 
it comes to price.

This is something that creates a 
further opportunity for the bakery 
sector to launch high protein 
products that are positioned 
around being better-for-you. 
Consumers want to lead healthier 
lifestyles as they worry about 
the impact that current dietary 
habits will have on long-term 
health. However, they can also be 
reluctant to make fundamental 
changes to their lifestyles and do 
not want healthier food and drink 
to be associated with compromise 
and inferior taste. For instance, 
26% of consumers say that they 
associate less healthier food 
with being tastier, whilst 36% 
cite financial costs as being a 
key reason why they struggle to 
maintain a healthy lifestyle.

When it comes to on-the-go high 
protein products, consumers can 

often be put off by the aftertaste 
of certain products. They can also 
believe that such products carry 
a premium price and irrespective 
of their desire to lead a healthier 
lifestyle, consumers will 
prioritise indulgence over 
health. Moreover, a premium 
price tag associated with high 
protein snack products can be 
problematic at a time when 
consumers are struggling with 
everyday living costs.

The bakery sector can look 
to launch products that are 
positioned around great taste, 
affordability and high protein 
products. This will appeal to the 
87% of consumers who say that 
they snack on bakery products. 
These products need to be 
positioned as guilt-free, offering 
consumers a combination of taste 
and nutrition simultaneously. 
This is because consumers can be 
prone to moments of indulgence 
but can sometimes feel guilty 
afterwards if such snacking 
occasions conflict with snacking 
goals.

As well as being high in protein, 
these bakery products also need 
to be positioned around natural 
formulation and free from 
chemicals, artificial ingredients 
and supposed dietary evils such 
as excess sugar. For instance, of 
the consumers who say that they 
have switched to high protein 
alternative snacks recently, 56% 
say they pay close attention to the 
sugar content of such products, 
whilst 40% say this when it 
comes to artificial sweeteners 
and 64% when it comes to GMO 
ingredients. This shows that 
it is not just enough to launch 
products that are high in protein 
but instead, such products also 
need to be low/free-from other 
ingredients that are deemed 
detrimental to health. n

FOR MORE INFORMATION

Mike Hughes
Head of Research and Insight
This research is based on FMCG Gurus 
Active Nutrition survey series – 26,000 
respondents interviewed across 
twenty-six countries in Q3 2019

“The bakery sector can look 
to launch products that are 
positioned around great taste, 
affordability and high protein 
products.”
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An initiative by CAOBISCO

On the occasion of its 60th 
anniversary celebration, 

CAOBISCO1, the Association 
of Chocolate, Biscuits and 
Confectionery Industries of 
Europe, announced the launch 
of the Treatwell initiative.

CAOBISCO’s anniversary seemed 

the right moment to recognise 
and celebrate how far the 
European chocolate, biscuits and 
confectionery industry has come 
in 60 years in terms of bringing 
joy and wellbeing to people and 
running successful businesses 
that contribute to Europe’s 
economic growth.

For many centuries, biscuits, 

confectionery and later, cocoa 
products have been an integral 
part of the European culinary 
heritage and traditions, allowing 
people to experience and 
share exceptional moments 
of indulgence and joy. Treats 
are special; taking a moment 
to enjoy a treat is important to 
our individual and collective 
wellbeing.

TREATWELL
Responsibly produced, mindfully enjoyed

“Taking a moment to enjoy a treat is important to 
our individual and collective wellbeing.”

BAKINGEUROPE Winter 2019
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SNACKING
TREAT-WELL PROJECT

Providing treats that are 
responsibly produced and 
mindfully enjoyed is the 
philosophy that drives our 
industry. Highlighting this 
engagement is what the Treatwell 
initiative is all about.

 “Responsibly produced”, 
because CAOBISCO members 
are committed to making a 

positive impact on the world 
and the communities they 
engage with. Our members have 
a truly outstanding experience 
in driving impact and change in 
supply chains, starting from their 
long-standing engagement in 
cocoa, but also looking at other 
commodities such as hazelnuts, 
wheat and palm oil. 

As an industry, we fully 
understand that our future 
depends on the ability of our 
members, farmers and their 
communities to manage the use 
of raw materials in ways that 
safeguard our planet. That is 
why responsible production is so 
important to what we do.

“Mindfully enjoyed,” because our 
products have a special place in 
people’s hearts. Consumers are 
looking for healthier products, but 
they don’t wish to sacrifice their 
treats. 

People have found smart and 
positive ways to relate to our 
products:

• They seek balance: Everything 

in moderation, balance their 
food out during the day 

• They go for real foodstuffs: 
They look for authentic food

• They make no compromises: 
Taste is king when it comes to 
food and even more for sweet 
treats. Less is more: Quality 
over quantity

European chocolate, biscuits 
and confectionery products are 
recognised as the gold standard 
for excellence globally. We help 
consumers by providing clear 
information, ample choice and a 
great diversity of products that 
fit into their individual diets and 
suit a wide variety of occasions 
without compromising on quality 
and taste.

The Treatwell initiative2 will 
serve as a platform for people 
looking to understand the history 
and cultural importance of 
our industry and the different 
ways in which we are making 
a positive impact on the world, 
and the communities we engage 
with, through products that 
are responsibly produced and 
mindfully enjoyed. n

TREATWELL
Responsibly produced, mindfully enjoyed

“Taking a moment to enjoy a treat is important to 
our individual and collective wellbeing.”

1 CAOBISCO is the Association of Chocolate, Biscuits and Confectionery Industries of 

Europe. With 12 National Association members, 6 direct member companies and 2 affiliated 

members, CAOBISCO is the voice of more than 13 000 European chocolate, biscuits and 

confectionery manufacturers all over Europe

2 For more information about the Treatwell initiative please visit treatwell.caobisco.eu
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SUSTAINABILITY
SUSTAINABLE EQUIPMENT CHOICES

Embracing sustainability is a smart business move. Especially in 
food production, where the impact of waste, energy consumption 
and the use of resources ripples out to consumers in mainstream 
society, influencing their decision-making process. 

To the younger generation 
especially, environmental 

stewardship is particularly 
important. Millennials (those 
born 1981-1996) now make up one 
fourth of the planet’s population1 
and their spending power has a 
marked impact on the current 
and future consumer landscape. 
Characteristically, Millennials 
value convenience. Yet, they also 
demand information – 81% want 
to know the back-story behind 
the food they buy2. Tapping into 
this Millennial mind-set could be 
the key to helping manufacturers 
achieve circular economy success. 

For food factories, demonstrating 
sustainability is often the 
greatest challenge. Even the word 
itself means different things 
to different generations, from 
environmentally friendly to 
organic, ethical to transparent. 
Another issue is the split about 
what constitutes sustainability 
between consumers and industry. 
This is in part due to the fact 
that there are so many aspects 
to the agenda – from reducing 
energy consumption and carbon 
footprint, to tackling the volume 
of food that ends up in landfill.

EQUIPMENT: A LASTING LEGACY
One area which is often 
overlooked is equipment 
lifespan. The vast majority of 

Go green by making sustainable 
equipment choices
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today’s electronics and industrial 
machines are not designed to last 
forever, let alone be upgradeable. 
Components are glued to 
motherboards. Smartphones are 
sealed. Digital control panels are 
discarded when the pixel dies. 
The waste generated as a result of 

such obsolescence is enormous, 
and the ecological footprint even 
bigger. If thrown into landfill, 
hazardous substances can leak 
out, causing soil and water 
contamination which can be 
harmful to wildlife and to human 
health.

Go green by making sustainable 
equipment choices

“For food factories, 
demonstrating sustainability is 
often the greatest challenge.”

In fact, waste electrical and 
electronic equipment (WEEE) 
is currently one of the EU’s 
fastest growing waste streams, 
increasing at a rate of 3-5% each 
year. It is estimated that the 
UK produced as much as 33.1 
million tonnes of commercial 
and industrial waste in 20163

and the EU’s Circular Economy 
Action Plan4 points to critical 
raw materials as a new focus for 
waste policy. 
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One thing is certain – machinery 
innovation is not going to slow. 
Faster, more efficient and more 
cutting-edge technological 
solutions will continue to come 
onto the market. But that doesn’t 
mean that owners should 
discard perfectly functional kit 
just because it doesn’t comply 
with the latest retail inspection 
standards or regulations. To help 
bakery producers shift from a 
take, make and dispose business 
model, today’s manufacturers 
are waking up to the benefits 
of designing equipment within 
built-in longevity, helping to build 
an economy that is regenerative, 
resilient and fit for the long term. 

For example, kit is now being 
designed with backward 
compatibility in mind, meaning 
original machinery parts can be 
replaced with the latest versions. 

It is even possible for original 
analogue machines with no 
digital controls to be upgraded 
with the latest hardware and 
software features, making 
them Industry 4.0-ready. Bakery 
producers should be mindful of 
this and contact their original 
supplier before discarding 
machinery to find out if it can be 
upgraded, as well as checking that 
any new equipment is future-
proofed.

RESHAPING THE CIRCULAR 
ECONOMY
There is another key sustainability 
issue for bakeries to consider: 
food waste. Roughly one third of 
the food produced in the world 
annually for human consumption 
– approximately 1.6 billion tonnes 
– gets lost or wasted (Food and 
Agriculture organisation of the United 
Nations, 2019). That’s enough to 

meet future global food needs. 
Arguably, food waste is where 
the most obvious sustainability 
agenda lies. International 
initiatives like SAVE FOOD have 
helped to place firmly the issue of 
food loss on the political agenda, 
and across the entire value chain 
there has been a concerted effort 
to address people’s throwaway 
mind-set. 

The challenge right now is that 
production processes typically 
focus more on optimising 
equipment availability and line 
speeds rather than implementing 
key performance indicators 
(KPIs) to measure food waste. 
However, one area where food 
manufacturers can make an 
immediate difference is by 
reducing excessive levels of false 
rejects during the inspection 
process. False rejects often occur 
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Kontaktieren Sie uns: Telefon + 49 (0)9363 – 680 · contact @miwe.de · www.miwe.com/roll-in

Internorga Hamburg: Halle B6.
Seien Sie unser Gast. 

Der Stikkenofen.
Spart noch mehr Energie.
Und hat auch sonst eindeutig die Nase vorn. 
Ihr nächster MIWE roll-in e  .+

  Einzigartig: Atmosphärisches Backen. 
 Macht unabhängig von Witterungseinflüssen

 Flexible Charakteristik: MIWE delta-baking

  Geizt mit Energie:
 von Anschlusswert bis Wirkungsgrad

  Backen auf den Punkt: Kerntemperaturfühler

 Ergonomisch überzeugend: 
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Makes you independent of climatic conditions
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– from connected load to overall e�ciency
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Bakes to perfection: core temperature sensor

roll-in e+

Find out more:
www.miwe.com/roll-in

Baking of the highest quality

http://www.bakingeurope.eu


BAKINGEUROPE Winter 2019 
www.bakingeurope.eu

One thing is certain – machinery 
innovation is not going to slow. 
Faster, more efficient and more 
cutting-edge technological 
solutions will continue to come 
onto the market. But that doesn’t 
mean that owners should 
discard perfectly functional kit 
just because it doesn’t comply 
with the latest retail inspection 
standards or regulations. To help 
bakery producers shift from a 
take, make and dispose business 
model, today’s manufacturers 
are waking up to the benefits 
of designing equipment within 
built-in longevity, helping to build 
an economy that is regenerative, 
resilient and fit for the long term. 

For example, kit is now being 
designed with backward 
compatibility in mind, meaning 
original machinery parts can be 
replaced with the latest versions. 

It is even possible for original 
analogue machines with no 
digital controls to be upgraded 
with the latest hardware and 
software features, making 
them Industry 4.0-ready. Bakery 
producers should be mindful of 
this and contact their original 
supplier before discarding 
machinery to find out if it can be 
upgraded, as well as checking that 
any new equipment is future-
proofed.

RESHAPING THE CIRCULAR 
ECONOMY
There is another key sustainability 
issue for bakeries to consider: 
food waste. Roughly one third of 
the food produced in the world 
annually for human consumption 
– approximately 1.6 billion tonnes 
– gets lost or wasted (Food and 
Agriculture organisation of the United 
Nations, 2019). That’s enough to 

meet future global food needs. 
Arguably, food waste is where 
the most obvious sustainability 
agenda lies. International 
initiatives like SAVE FOOD have 
helped to place firmly the issue of 
food loss on the political agenda, 
and across the entire value chain 
there has been a concerted effort 
to address people’s throwaway 
mind-set. 

The challenge right now is that 
production processes typically 
focus more on optimising 
equipment availability and line 
speeds rather than implementing 
key performance indicators 
(KPIs) to measure food waste. 
However, one area where food 
manufacturers can make an 
immediate difference is by 
reducing excessive levels of false 
rejects during the inspection 
process. False rejects often occur 

26 SUSTAINABILITY
SUSTAINABLE EQUIPMENT CHOICES

Kontaktieren Sie uns: Telefon + 49 (0)9363 – 680 · contact @miwe.de · www.miwe.com/roll-in

Internorga Hamburg: Halle B6.
Seien Sie unser Gast. 

Der Stikkenofen.
Spart noch mehr Energie.
Und hat auch sonst eindeutig die Nase vorn. 
Ihr nächster MIWE roll-in e  .+

  Einzigartig: Atmosphärisches Backen. 
 Macht unabhängig von Witterungseinflüssen

 Flexible Charakteristik: MIWE delta-baking

  Geizt mit Energie:
 von Anschlusswert bis Wirkungsgrad

  Backen auf den Punkt: Kerntemperaturfühler

 Ergonomisch überzeugend: 
 Soft Close-Tür, Fernanzeige, großes Display

Contact us:
Phone +49 (0)9363 - 680 · contact@miwe.de · www.miwe.com/roll-in

The rack oven.
Unique: atmospheric baking.
Makes you independent of climatic conditions

Is stingy with energy
– from connected load to overall e�ciency

Flexible baking characteristics: MIWE delta-baking

Ergonomically brilliant:
soft close door, remote display, large screen

Bakes to perfection: core temperature sensor

roll-in e+

Find out more:
www.miwe.com/roll-in

Baking of the highest quality

27SUSTAINABILITY
SUSTAINABLE EQUIPMENT CHOICES

1 U.S. Census Bureau’s International Database 

2 https://www.nielsen.com/content/dam/corporate/us/en/images/news-trends/2016-newswire/millenial-mindset-infographic.jpg 

3 https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/746642/UK_Statistics_on_Waste_

statistical_notice_October_2018_FINAL.pdf 

4 http://www.europarl.europa.eu/RegData/etudes/STUD/2017/581913/EPRS_STU%282017%29581913_EN.pdf
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as a result of so-called ‘product 
effect’; when certain properties 
inherent within a food mimic 
metal contamination, causing 
a false trigger. It is particularly 
prevalent in wet or conductive 
products, such as baked bread.

One leading metal detector 
manufacturer estimates that 
false product rejects may add 
up to over £14,000 for each 
food line. Fortunately, the 

latest sophisticated inspection 
machines can help to tick this 
sustainability box by addressing 
the issue of product effect. Bakery 
producers looking to increase 
their sustainability credentials 
and improve their bottom line 
would therefore be well-advised 
to ensure their inspection systems 
are geared up to cope with it.

It’s clear that sustainability 
cannot be considered on a  

single metric alone. However,  
if bakery production facilities  
can keep machinery out of 
the waste stream, delay the 
additional environmental costs 
of making something new and 
reduce the amount of good 
food that is unnecessarily 
wasted, that’s responsible waste 
stewardship. It’s also a big 
tick for every bakery producer 
who is striving to achieve their 
sustainability goals. n

mailto:contact@miwe.de
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http://www.miwe.com/roll-in
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Protein foods
for the elderly
“Seniors are open to eating more plant-based foods”

Increasing the amount of plant protein on our plates will increase 
the sustainability of the European diet. But will this work for 
the elderly, as research shows that many elderly have increased 
protein needs? Experts from Wageningen University & Research 
see plenty of opportunities for enriching breakfast and lunch 
products with plant-based proteins. 

Toast and jam with a cup of 
tea; for many seniors it is a 

common breakfast, according to 
Wageningen researcher Esmée 
Doets, specialist in the behaviour 
of elderly consumers. “In the 
Netherlands, for example, the 
elderly eat sufficient amounts of 
protein at dinner, but at breakfast 
and lunch protein intake tends to 
be low,” she says. “We believe for 
senior people every meal should 
contain at least 25 grams of 
protein. But most of them get this 
amount only at dinner time.”

INCREASED PROTEIN NEEDS
An average healthy adult needs 
about 0.8 grams of protein per 
kilogram bodyweight per day, 
according to the World Health 
Organization. For a woman of 
55 kilograms this equates to 44 
grams; the equivalent of three 
servings of low-fat cottage 
cheese or three peanut butter 
sandwiches. 

Research indicates that people 
over 65 years need even 

more protein than this WHO 
recommendation: experts argue 
for a recommended intake of 1 
to 1.2 grams of protein per kilo 
of bodyweight for this group. 
“The synthesis of protein for 
new tissue, such as muscles, 
becomes less efficient as you 
get older,” explains Lisette de 
Groot, Professor in Nutrition and 
Ageing at Wageningen University 
& Research. She was one of the 
initiators of the Dutch ProMuscle 
project (2014-2019), which is 
investigating the effects of a 
lifestyle programme that provides 
the vulnerable elderly with extra 
protein and support for regular 
physical exercise.  

People with chronic diseases, 
such as cancer, are especially 
in need of extra protein. The 
same applies to people who 
have undergone surgery, or are 
suffering from malnutrition. 
“There are more malnourished 
elderly then one might expect,” 
de Groot stresses. “In the 
Netherlands, one in five elderly 
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people living at home, and even 
more people in care homes are 
not getting enough protein,” 
she illustrates. Malnourishment 
has many causes: chewing 
and swallowing problems, for 
example, or loss of appetite; 
cognitive decline is also a factor. 

Sixty per cent of the protein 
consumed by an average elderly 
person is from animal origin, 
meat, dairy and eggs. The 
remaining forty per cent comes 
from plant proteins, mainly from 
the wheat and rye present in 
bread. Beyond these categories, 
it is essential to understand 
the total nutritional quality of 
proteins in the diet.

RESEARCH INTO PROTEIN 
QUALITY
With these facts and figures in 
mind, what will be the impact, 
on the elderly in particular, of 
moving towards a diet with 
less animal and more plant-
based foods? It is known that, 
in contrast to animal protein, 
plant-based protein may lack 
essential amino acids and may 
have lower bioavailability. “The 
average consumer in Europe 
eats about 30 per cent more 
protein than needed and will not 
suffer at all by exchanging some 
meat and dairy for plant-based 
alternatives”, says Stacy Pyett, 
Programme Manager Protein for 

Life at Wageningen University 
& Research. “But we are not yet 
confident that eating more plant-
based foods is a good message for 
the elderly.” 

This is a major reason why 
Wageningen University & 

Research has initiated several 
projects dedicated, partly or 
wholly, to plant-based proteins. 
de Groot and her team, for 
example, via the public-
private partnership TiFN, are 
investigating muscle-tissue 
uptake of plant-based proteins, 

“There are more malnourished 
elderly then one might expect”

The elderly eat sufficient amounts 
of protein at dinner, but at breakfast 
and lunch protein intake tends to be 
low. Photo: ©Shutterstock

http://www.bakingeurope.eu


30

BAKINGEUROPE Winter 2019
www.bakingeurope.eu

INGREDIENTS
PROTEIN FOR THE ELDERLY 

people living at home, and even 
more people in care homes are 
not getting enough protein,” 
she illustrates. Malnourishment 
has many causes: chewing 
and swallowing problems, for 
example, or loss of appetite; 
cognitive decline is also a factor. 

Sixty per cent of the protein 
consumed by an average elderly 
person is from animal origin, 
meat, dairy and eggs. The 
remaining forty per cent comes 
from plant proteins, mainly from 
the wheat and rye present in 
bread. Beyond these categories, 
it is essential to understand 
the total nutritional quality of 
proteins in the diet.

RESEARCH INTO PROTEIN 
QUALITY
With these facts and figures in 
mind, what will be the impact, 
on the elderly in particular, of 
moving towards a diet with 
less animal and more plant-
based foods? It is known that, 
in contrast to animal protein, 
plant-based protein may lack 
essential amino acids and may 
have lower bioavailability. “The 
average consumer in Europe 
eats about 30 per cent more 
protein than needed and will not 
suffer at all by exchanging some 
meat and dairy for plant-based 
alternatives”, says Stacy Pyett, 
Programme Manager Protein for 

Life at Wageningen University 
& Research. “But we are not yet 
confident that eating more plant-
based foods is a good message for 
the elderly.” 

This is a major reason why 
Wageningen University & 

Research has initiated several 
projects dedicated, partly or 
wholly, to plant-based proteins. 
de Groot and her team, for 
example, via the public-
private partnership TiFN, are 
investigating muscle-tissue 
uptake of plant-based proteins, 

“There are more malnourished 
elderly then one might expect”

The elderly eat sufficient amounts 
of protein at dinner, but at breakfast 
and lunch protein intake tends to be 
low. Photo: ©Shutterstock

31

Winter 2019 BAKINGEUROPE 
www.bakingeurope.eu

INGREDIENTS
PROTEIN FOR THE ELDERLY 

with initial outcomes expected 
in 2020. Next year de Groot 
will begin another study, in 
collaboration with the Dutch 
provinces of Gelderland and 
Utrecht. This project will continue 
the investigation of protein 
uptake in muscle tissue while 
also examining the sensory 
aspects of products made with 
plant-based proteins. 

FROM GRAINS TO INSECTS
Another promising initiative is 
the public-private partnership 
Sustainable Future Proteins 
(2016-2019), coordinated by Harry 
Wichers, Professor of Immune 

Modulation at Wageningen 
University & Research. The 
project will deliver key insights 
into the nutritional quality of 
sustainable proteins such as 
grains, pulses, fungi and insects, 
and develop tools that allow for 
rapid screening of such proteins. 
“We are addressing a wide range 
of questions,” says Wichers. 
“What effects do proteins have 
on the intestinal barrier and 
gastrointestinal immune system, 
for example? And how do we 
create mixtures of plant-based 
proteins that provide enough 
good quality essential amino 
acids?” 

Wichers is also involved in the 
four-year Plant Promise project 
that recently saw its kick-off. “We 
will investigate the impact of 
heating on protein digestibility,” 
he explains. During extrusion (a 
process used in the production 
of meat replacers, for example) 
proteins are heated to up to 140 
degrees Celsius, inducing the 
Maillard response and causing 
proteins to unfold. “Some of these 
chemical changes are believed 
to improve digestibility, whereas 
others will have an inhibitory role 
in protein uptake,” he explains. 
“We intend to ascertain exactly 
what are the overall effects.” 

IMPROVING TEXTURE
Just as important as the 
nutritional quality of products 
with plant-based proteins is their 
taste and texture. “Plant-based 
dairy alternatives, for example, 
are just not as delicious as real 
dairy,” Pyett stresses. “It is hard 
to mimic a smooth but firm 
dairy texture with plant-based 
proteins. Most of the ones that 
are currently available don’t have 
the right gelling properties.”

Scientists in Wageningen are 
working hard to find the right 
(mixtures of) proteins that can 
do the job for dairy alternatives. 
Pyett: ”Getting the texture right 
in baked goods might be even 
more challenging. Gluten protein 
has a very specific behaviour, so 
it is not easily replaced by other 
plant sources. And high amounts 
of protein lead to heavy, dense 
products.” 

Wageningen experts are currently 
investigating several strategies 
to build better textures with new 
plant sources. “Until now, most 
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research has been on soya, which 
is an oil crop and not a pulse. We 
want to achieve a similar level of 
understanding about pulses that 
can be cultivated sustainably in 
Europe, such as peas, fava beans, 
lupins and lentils,” says Pyett.

SMART PROTEIN COMBINATIONS
According to the Programme 
Manager, the protein transition 
will offer many opportunities for 
developing protein foods for the 
elderly. “Imagine a breakfast of 
sustainably enriched toast and 
jam, with bread made from grains 
and pulses, and jam enriched 
with vegetable-derived proteins, 
so that the total breakfast 
provides 25 g of complete amino 
acid nutrition.”  

de Groot expects that within five 
years there will be clarity on the 
question of whether eating (more) 
plant-based protein is healthy for 
the elderly, and in what way. This 
will greatly accelerate innovation. 
“I expect a broad portfolio of tasty, 
healthy and sustainable protein 
foods,” enthuses Wichers.

MOTIVATED
A positive development is that 
the elderly appear to be open to 
moving from animal products 
to plant-based alternatives, 
according to a survey of 13,000 
consumers across Europe, 

carried out by ING Economic 
Development. However, we need 
to ensure such products are 
appealing, tasty, easy to chew and 
not radically different from what 
they are used to. “The elderly 
are less flexible than the average 
millennial,” says Doets. “So we 
should gently familiarise them 
with alternative protein 
sources, such as pulses, beans 
and nuts. And involve them in 
the development process from 
the very beginning. This will 
greatly increase the chances of 
success.” n

BAKINGEUROPE Winter 2019
www.bakingeurope.eu

FOR MORE INFORMATION

Wageningen University & Research 
is initiating breeding programmes, 
consortia and bilateral projects 
to improve crops and gain insight 
into how to improve the flavour, 
texture and nutritional value of 
plant proteins for use as sustainable 
alternatives to animal proteins in food 
products. The research portfolio also 
includes research on what motivates 
consumers to choose for plant-based, 
on optimising production processes 
and on the design of sustainable value 
chains. Want to know more? Contact 
Stacy Pyett, Programme Manager 
Protein for Life, stacy.pyett@wur.nl

1. Lisette de Groot, Professor in Nutrition and Ageing at 
Wageningen University & Research

2. Harry Wichers, Professor of Immune Modulation at 
Wageningen University & Research

3. Stacy Pyett, Programme Manager Protein for Life at 
Wageningen University & Research

4. Esmée Doets, researcher and projectleader Consumer Science & Health at 
Wageningen University & Research
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In part 2 of our feature on 
foreign object contamination in 
food products, (part 1 published 
in Baking Europe autumn 
2019 edition) we feature a 
checklist for bakery managers 
and operators to consult in 
order to ensure that the risk of 
contamination is monitored. 

SIX WAYS TO REDUCE THE RISK 
OF A METAL CONTAMINATION 
FOOD RECALL
Any food recall incident is a 
crisis situation that requires 

quick action to mitigate any 
longstanding financial and 
reputational damage. Here, we 
examine the different factors that 
can make food manufacturers 
vulnerable to a recall, even with 
inspection equipment in place – 
and how you can avoid them.

The UK Food Standards Agency 
(FSA) has reported a significant 
increase in food recalls, with 
the number doubling in the last 
five years. This includes a sharp 
rise in recalls involving physical 

contaminants, such as metal. In 
fact, food contamination linked to 
choking hazards were the cause 
of 22% of food and drink recalls 
over the past six years.

Given that most bakery 
companies facing a recall will 
almost certainly have product 
inspection equipment in place, 
what causes a metal contaminant 
to slip through the HACCP safety 
net? The answer is that no system 
is entirely infallible, so optimising 
your system is crucial.

Reducing metal 
contamination
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1 DON’T GET COMPLACENT
Quality assurance often runs 
deeper than the obvious. Rather 
than considering ‘if’ it is prudent 
to think about contaminants, 
producers should instead think 
about ‘when’. To mitigate future 
contaminant risks does not mean 
looking for patterns, but rather 
future potential holes in the 
security chain. From a practical 
perspective, food processing 
inspection risks should be 
reviewed every 12 months as part 
of a defined HACCP assessment.

2 RUN MOCK RECALLS
Don’t wait for a crisis to hit 
before developing your recall 
response. It can be advisable to 
run several dress rehearsals for 
different product scenarios. Make 
sure you involve everyone that 
would be connected to a recall, 
from quality assurance managers 

to production line operators, 
customer service personnel to 
marketing. Testing your process 
regularly in this way helps to 
clarify everyone’s role. It is also a 
good idea to have a contingency 
team to cover holidays, or in case 
the recall hits outside your usual 
operating hours.

3 KNOW YOUR METALS
The use of stainless steel 
within the bakery industry 
is widespread. This is a more 
difficult material to detect 
than ferrous metals such as 
iron, or non-ferrous metals 
such as copper or zinc. This is 
because metal detectors work 
by monitoring disturbances in 
an electromagnetic field, caused 
by magnetic and conductive 
characteristics of material 
passing through. Ferrous metals 
are both magnetic and good 

electrical conductors, making 
them relatively easy to detect. 
Whilst non-ferrous metals are 
not magnetic, they are good 
conductors.

Stainless steel, specifically  
the 300 series, is non-magnetic 
and is also a poor electrical 
conductor compared to other 
metal types. These characteristics 
make it the most difficult metal 
type to detect. In practice, this 
means that a sphere of stainless 
steel hidden in a dry product 
typically needs to be 50% 
larger than a ferrous sphere to 
generate similar signal strength. 
That disparity can rise from 
200% to 300% when inspecting 
wet products with conductive 
characteristics.

4 CONSIDER PRODUCT FLOW 
AND SHAPE
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Bakery products come in all 
shapes, sizes and density. 
Furthermore, products do not 
always travel consistently in the 
same direction when passing 
through the metal detector 
aperture. Since size, shape, 
orientation and position of 
metal contaminants cannot be 
controlled, operating a metal 
detector at the highest possible 
sensitivity is generally viewed 
as the best method to detect the 
smallest possible contaminants.

It is equally important to 
remember that metal detector 
performance is usually measured 
using spheres. However, metal 
contamination may not be 
spherical, thus the signal 
generated by said contaminant 
can vary in amplitude quite 
drastically in some cases. The 
most extreme example is small 
diameter wire, which may be 
easy to detect if it presents to the 
detector in one orientation, but 
very tricky to spot if it arrives in a 
different (worst case) orientation. 
It is therefore important to 
optimise the performance of the 
detector to cope with the worst-
case scenario.

A reduction in sphere size from 
3mm dia. to 2.5mm dia. may not 
sound like much, but it can be 
the difference between success 
and failure when trying to spot an 
irregular fragment.

5 TEST AND RECORD
It is vital to check that any 
metal detection system is fail-
safe. For example, if a fault with 
the reject system means that a 
contaminant is detected but not 
rejected, the line should stop 
automatically until the situation 
is resolved.

Both the detector performance 
and fail-safe capability should be 
tested regularly with results kept 
on record to support traceability. 
Major retailers will typically 
have their own codes of practice 
that specify their testing and 
reporting requirements, but what 
happens in theory can be harder 
to implement in practice in a 
busy production environment – 
especially if the record keeping is 
done manually on paper.

Some metal detector equipment 
manufacturers integrate secure, 
automatic logging of all such 
information into their systems. A 
modest investment of this kind 
upfront can lead to savings later 
on by narrowing the window 
during which a problem is 
undetected, thereby reducing the 
number of suspect products that 
must be discarded or recalled in 
case of an incident.

6 SIZE DOES MATTER
Because sensitivity is measured 
at the geometric centre of the 
aperture, the ratio of the aperture 

to the size of the product is an 
essential consideration. Maximum 
sensitivity occurs when the belt 
and food item is closest to the edge 
of the metal detector opening. 
It makes sense that the smaller 
the aperture, the more capable 
it is of detecting the smallest 
possible contaminants. Users can 
further optimise performance by 
using several smaller detectors 
positioned at critical control points 
throughout the process, rather 
than a single, large, ‘catch-all’ 
detector at the end of the line.

Utilising upstream metal 
detection can also identify 
smaller contaminants, which 
may not be possible at an end-
of-line system. HACCP guidance 
states that critical control points 
(CCPs) should be located at 
any step where hazards can be 
prevented, eliminated or reduced 
to acceptable levels.

Detecting any contaminant at 
the upstream phase also means 
that the rejected product will 
comprise only a small amount 
of raw material/unfinished 
product versus the finished/
packaged product. This method 
will also help to identify possible 
sources of the contaminant, as 
the point of inspection is closer 
to the manufacturing process 
where fragments of metal may 
be introduced from processing 
equipment. n

“Food contamination linked to 
choking hazards were the cause 
of 22% of food and drink recalls 
over the past six years.”
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How to maximize the performance 
of your metal detector

METTLER TOLEDO’s conveyorized 
metal detection systems can inspect 
chocolate bars before or after final 
packaging.

METTLER TOLEDO’s Innovative Metal Detection Solutions For Critical Control Points

 Front-end Inspection of Raw Ingredients  In-process Inspection
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Gravity Fall systems can be used 
to inspect incoming raw materials 
– such as sugar and powdered 
chocolate – for metal contamination 
to protect downstream equipment.

L-Series Pipeline systems can 
be used to inspect liquids and 
pastes. Special water jackets can be 
supplied to keep molten chocolate 
at a consistent temperature as it 
travels through the non-metallic 
throughput tube.

Profile Advantage systems are ideal for use in conveyorized or 
pumped product applications subject to bubbles or voids in the 
product flow. Multi-Simultaneous Frequency and Product Signal 
Suppression technology minimize the active product signal to 
virtually eliminate false rejects in a range of challenging applications. 
Ideal for pumped chocolate in pipeline systems and packed chocolate 
bars in conveyorized processes.

Most food processors require a metal detector to comply with 
food safety standards and ensure complete product safety 
and quality. Although your metal detector may be “ticking all 
of the boxes”, if it’s not working to the optimum sensitivity 
specification, then metal contamination could be passing through 
your production line undetected. 

Sensitivity is the measure of 
a metal detector’s ability to 
detect a specific type and size of 
metal contaminant, and is a key 
contributor to the effectiveness 
of your metal detection program. 
The better the sensitivity of the 
metal detector, the smaller the 
pieces of irregular-shaped metal 
it can detect.

HOW IS METAL DETECTOR 
SENSITIVITY MEASURED?
The sensitivity of a metal detector 
is measured using certified test 
pieces. A test piece typically 
consists of a metal sphere made 
from ferrous, non-ferrous or 
stainless steel - the metal types 
most commonly identified 
via a HACCP analysis as likely 
contaminants in food. 

Sensitivity should always be 
measured at the centre of the 

metal detector’s aperture, as this 
is the least sensitive point. When 
comparing the performance of 
different metal detectors, the 
clear winner is usually the one 
with the best spherical sensitivity 
across all metal types, when 
measured in the centre of the 
aperture. However, in some cases, 
it may not be so clear. 

One metal detector could 
outperform the other on one 
metal type, and vice versa for 
another. In this case, calculating 
the ‘mean sensitivity’ is a more 
effective performance measure.

While sensitivity performance 
is important, equally so is the 
stability of the metal detector 
in ‘real world’ production 
environments. Varying 
product effects and fluctuating 
electromagnetic interference 

are significant factors that can 
impact performance. Without 
noise immunity and adequate 
detection thresholds, the risk of 
false rejects rises significantly.

FACTORS THAT CONTRIBUTE TO 
METAL DETECTION SENSITIVITY
There are a number of factors 
that affect the detection 
sensitivity of a metal detector, 
such as product temperature, 
packaging, and orientation on the 
production line. 

HOW SENSITIVITY IMPACTS 
REAL-LIFE CONTAMINANT 
DETECTION CAPABILITIES
When measuring the sensitivity of 
a metal detector, a test piece must 
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be reliably detectable when passed 
through the centre of the aperture 
of the metal detector. However, 
there is a significant difference 
between the test piece’s spherical 
sensitivity and the length of 
an irregular-shaped or wire 
contaminant that can be detected. 
An experienced provider can help 
you select the right solution to 
overcome these challenges.

Operating at the highest spherical 
sensitivity level will provide 
maximum protection to your 
brand and company’s reputation, 
by dramatically improving your 
detection capability to real-life 
contaminants such as wires and 
swarf and reducing your risk of a 
product recall.

The chart below shows how 
improving detection sensitivity 
by 25% (going from a ball size of 
2.0 mm to 1.5 mm for example) 
will significantly improve the 
length of the wire that can be 
detected, and decrease the risk 
of undetected metal reaching, 
and potentially causing harm to, 
consumers.

HOW TO ACHIEVE OPTIMUM 
OPERATING SENSITIVITY
To protect consumers, maximize 
efficiency and meet industry 
standards, manufacturers and 
processors have an important 
role to play in identifying, 
implementing and maintaining 
an optimum level of metal 
detector sensitivity.

Choosing a stable, reliable metal 
detector that delivers enhanced 
sensitivity levels is an integral 
part of a food safety program to 
minimize metal contamination 
going undetected. 

However, having a metal detector 
is not enough – it must also be 
correctly installed, operated 
and maintained for optimal 
performance.

For more information, visit: 
 www.mt.com/metaldetection

Chocolate Manufacturer Ritter Sport 
Enhances Quality Using Innovative Metal 
Detection Systems

German chocolate manufacturer, Ritter 
Sport uses metal detection systems 
from METTLER TOLEDO to reliably 
detect metal contaminants and remove 
defective products from the process at 
an important critical control point in 
production.

As the shape, size, and location of the 
potential metal flakes and splinters 
can vary greatly, Ritter Sport use metal 
detectors that are extremely sensitive. 
Relying on METTLER TOLEDO’s ulta-
high frequency Profile technology, these 
systems detect the smallest ferrous and 
non-ferrous fragments and stainless steel 
contaminants, regardless of their shape.

The operating frequency of the device can 
be individually configured, depending on 
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product signal characteristics to be set 
up and grouped into one operational 
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changeover thus allowing downtime 
during a product change to be kept to an 
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To read the full case study, visit:
 www.mt.com/md-ritter-sport
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Series 90 conveyorized systems are 
purpose-designed for fast and efficient 
inspection of multi-lane or randomly 
presented light-to-medium weight 
products and packs such as chocolate 
bars or cereal bars.

T and ST Series metal detectors are 
ideal for integration with multi-head 
weighers and bagmakers in Vertical 
Form Fill and Seal (VFFS) processes, 
used for inspecting chocolates or 
confectionery prior to packaging.

http://www.mt.com/metaldetection
http://www.mt.com/md-ritter-sport
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FOOD SAFETY
ALLERGEN RISKS

The growing increase in food 
allergies and intolerances 

is difficult to ignore. Changing 
lifestyles, increased protection 
from germs and certain ‘healthy’ 
or ‘exotic’ eating trends could 
all be contributing to the rise in 
intolerances or allergies. Here, 
we examine the risks associated 
with factory-level ingredient 
cross-contamination and how 
bakery processors can adapt 
their cleaning procedures and 
minimise hygiene challenges at 
this critical point in the line.

THE SCALE OF THE PROBLEM
As the recent Pret A Manger case 
underlined, news of a severe food 
allergy incident can carry a long 
way and do serious reputational 
damage to a brand. But how much 
of a risk is allergy in food retail, 
and what can manufacturers do 
to combat it?

Annex II of the EU Food 
Information for Consumers 
Regulation No.1169/2011 lists 
14 food allergens that must 
always be labelled in pre-packed 
and non-pre-packed foods, 
among them milk, egg, peanut, 
cereal, soybeans, fish and 
crustacea shellfish. Many reports 
suggest allergy to sesame, used 
extensively in pastes, ethnic 
dishes, sauces and meat and fish 
coatings, is an emerging concern.

Tips to reduce allergen risks in 
bakery production facilities

http://www.bakingeurope.eu
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Tips to reduce allergen risks in 
bakery production facilities

Data confirms that the challenges 
around allergy in the UK are 
on the rise. The most recent 
estimate from Allergy UK puts 
the proportion of the UK adult 
population suffering from at least 
one allergic disorder at 44%1. This 
growing problem is borne out by 
the equivalent estimate for the 
child population, which stands  
at 50%.

Compared with these figures, 
the 1-2% of adults and 5-8% 
of children believed by the 
organisation to have a food 
allergy, might sound relatively 
low yet these conditions can 
be among the most serious. 
The latest statistics from the 
Anaphylaxis Campaign, a charity 
supporting those at risk of severe 
allergies, show that between 
2011 and 2016 the number of 
UK hospital admissions with 
anaphylactic shock as the 
primary diagnosis, rose by just 
under 20%. Over the same period, 
the number of admissions 
triggered by allergies of all kinds 
increased by 36%.

BEST PRACTICE
Larger manufacturers will, where 
possible, segregate production 
areas handling known allergens 
such as nuts. But for smaller 
manufacturers, this option may 
not be available. In this case, the 

http://www.bakingeurope.eu
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emphasis must fall on hygiene 
and good process practices. In 
fact, where allergens may be 
present and there is a risk of 
contamination being passed 
from batch to batch, cleaning 
of inspection equipment in 
particular must go well beyond 
normal hygienic requirements, 
since allergens can still survive 
high temperatures even where 
heat processing is involved.

While not an exhaustive check-
list, the following areas of advice 
provide a good starting point, 
especially when it comes to the 
overlap between allergen control 
and metal detection:

1. Equipment cleaning protocols: 
These should be formalised 
and included in staff training. 
Every cleaning process needs 
to be verified and documented. 
As part of a validation process, 
regular tests, including swabs 
of Critical Control Points, 
should be scheduled to ensure 
these areas are allergen-free.

2. In-process metal detection: 
Priorities and hazard analysis 
will be different for every plant, 
but many manufacturers will 
want to screen their different 
ingredient streams, liquid 
and solid, for contaminants 
rather than relying on end-
of-line conveyor-based metal 

detection for packaged 
products. Where ingredients 
have been assessed as higher 
risk, it makes sense to screen 
them at an upstream point 
in the process. The costs 
associated with ejecting 
contaminated product at the 

far end of the processing and 
packing operation are likely to 
be appreciably higher.

3. Powders and liquids: Product 
residues, potentially including 
allergens, can be especially 
troublesome in gravity metal 

“Allergens can still survive high 
temperatures even where heat 
processing is involved.”
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detection systems for powders 
and particulates. This might 
be the case in factories using 
herbs, spices or breadcrumbs 
for coating or seasoning. 
Likewise, liquids and semi-
liquids in pipeline systems 
can pose problems of their 
own. Sauces and marinades 
could potentially contain 
mustard, sesame, nuts or soy, 
for instance. Hygiene processes 
must be thorough in both 
settings.

4. Overall system design: 
Efficient product changeovers 
are critical to productivity. 

For factory managers facing 
regular changeovers of 
this sort, especially where 
allergen control is a priority, 
it is essential for processing, 
filling and packing lines to 
be designed to facilitate both 
quick and deep cleaning.

5. Metal detection system 
design: When specifying 
in-process metal detection, 
contact surfaces on conveyor, 
pipeline and gravity systems 
should be as smooth and 
crevice-free as possible. This is 
partly to ensure that no traces 
of product, allergens or bacteria 

are left, but also to reduce the 
risk of cleaning agents not 
being fully rinsed away.

6. High-pressure cleaning: 
High-pressure cleaning may 
well be deployed for fast, 
effective wash-down and the 
casing of the metal detector 
should be sufficiently robust to 
withstand this. When selecting 
a system, care should be taken 
to identify equipment with an 
ingress protection (IP) rating 
appropriate to the wash-down 
regime being applied.

7. Reject mechanism: Special 
attention should be paid to the 
reject unit. Ideally, this will be 
detachable (easily detached, 
but quickly and securely 
reattached too) to allow 
thorough cleaning.

8. Other sources of risk: Of 
course, there are many other 
potential sources of cross-
contamination in a bakery 
processing factory. The 
potential role of operators in 
spreading allergens by moving 
ingredients around the floor in 
unsealed containers, running 
allergenic products at the start 
of the shift rather than the end, 
or not changing or cleaning 
protective equipment, for 
example, needs to be driven 
home where the risks are 
especially high. n

FOR MORE INFORMATION

www.allergyuk.org

1] https://www.allergyuk.org/information-

and-advice/statistics
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For many, the term artificial 
intelligence (AI) conjures up 

futuristic and even dystopian 
imagery. Yet what is fascinating 
about AI is that once it is in place 
and being used, such seminal 
manufacturing technologies can 
become rapidly accepted as the 
norm over time  as in the case 
of mass production during the 
industrial revolutions of the 18th 
and 19th centuries in the UK and 
Europe and, more recently, the 
development of the smart phone 
without which we would be 
nearly lost.

Specialists in the field of AI call 
it the Tesler Effect following a 
comment made by American 
computer scientist Larry Tesler 
in 1979 when seeking to define 
the technology. He said: “AI is 
whatever hasn’t been done yet”.

This effect is now evident all 
around us. Once a process 
has been automated using 
novel technologies, a ‘smart’ 
manufacturing process can 
be said to have been created.  
This process may include the 
implementation of advanced 
robotic technology and 
industrial connectivity through 
to sophisticated computing, 

software, machine/self-learning 
capabilities which enable 
manufacturing decisions to be 
made entirely by machine rather 
than by humans.

However, many people will be 
aware of the old (20th Century) 
acronym ‘GIGO’ meaning 
‘garbage in garbage out’. Design, 
installation and manufacture 
of all such systems will in the 
foreseeable future be carried out 
invariably by human beings.   The 
$64,000 question that remains, 
however, is “will this also apply to 
self-learning technology?”

THE FASCINATING BECOMES THE 
MUNDANE
As with all technological 
developments, events throughout 
history will tell us repeatedly, 
like a scratched record (stylus 
damaged PVC music disc for 
those not born in the 1950s to 
70s!) that very soon the incredible 
will soon become the routine – 
examples include speech and 
facial recognition (text to speech 
programmes, passport control 
systems),  vision processing in 
photography, robotics and special 
effects in movies, all of which are 
accepted and used today without 
a second thought being given.

In recent years, IT giants like 
Microsoft, Google and IBM have 
made artificial intelligence 
technology cheaper and more 
available to software developers 
which has made it very  
welcome for those companies 
that specialise in software 
solutions for the baking and 
allied sectors, industries that 
until recently have relied on 
more traditional manufacturing 
processes.

Artificial intelligence for bakery 
manufacturers

http://www.bakingeurope.eu
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Artificial intelligence for bakery 
manufacturers

HUMANS VS MACHINE
The dystopian imagery that 
many fear is one of redundancies 
for employees and prohibitive 
costs and downtime associated 
with implementation of such 
technology, along with a realistic 
ROI for manufacturers; along 
with perhaps the potential loss of 
control. 

FEAR NOT!
Those readers that have seen 

the film 2001 a Space Odyssey in 
which an onboard computer (The 
ominous HAL 9000) takes over 
its spaceship and eliminates the 
astronauts who were perceived to 
be plotting against it “for the good 
of mission”, may come out from 
behind the sofa! The reality is that 
the human function does not have 
to be completely removed from 
the production process since real 
people are needed to operate and 
optimise the machine element.

DATA PROCESSING AND 
MANAGEMENT AND SELF-
LEARNING
A key component of the efficient 
running of a modern bakery plant 
is the analysis and processing 
of data that assists bakers 
to manage their production 
facilities effectively. Utilising AI 
offers an irresistible opportunity 
to explore the use of systems 
that are defined as having the 
ability to interpret external data 
correctly, learn from this data 
and to apply that newly obtained 
data to achieve specific goals 
and tasks through adaptation – 
automatically!

It is now evident that both 
bakery manufacturers and global 
grocery retailers are largely 
exploiting AI systems to optimise 
the production of their in-store 
bakeries. Systems in these 
facilities are being used for supply 
chain forecasting to manage their 
supply, demand and inventories, 
thus reducing both ‘out-of-stock’ 
and food waste. 

Bearing in mind that the 
traditional bricks and mortar 
grocers are locked in a tech 
investment arms war with 
online competitors like Amazon 
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(itself a provider of AI services to 
business), it is unsurprising that 
analysts IDC suggest that half of 
all mature supply chains will be 
using AI by the end of next year.

So, if long-established retailers 
and distributors are forging 
ahead with using AI-driven 
machine learning and analysis 
to crunch their data and make 
automated decisions, what can 
the technology do for bakery 
manufacturers?

One answer may lie in one of our 
current projects to investigate 
whether you can actually remove 
the need for human analysis 
at head office in order to make 
better forecasting decisions 
which will, in turn, tighten up 
production and reduce waste.

Another may lie in a government-
funded project that is currently 
running to find out whether AI 
can improve bread dough mixing 
in order to reduce bakery waste

Approximately 80% of Britain’s 
bread is made with automated 
systems. An automated bread 
line typically operates with two 
mixers feeding the line with 
dough at production rates of 8000 
- 10,000Kg/hr. Each mixer (e.g. 
400kg capacity) operates at 11-13 
mixes/hr and is controlled to time 
or energy.

The issue of achieving the 
optimal dough mixture 
consistently is the key to 
operational success and one 
that that troubles even the most 
seasoned baker. Dough of inferior 
quality can cause major problems 
at every downstream processing 
stage and can subsequently result 
in equipment failure and the 
costly generation of waste dough. 
Even slightly differing flour 

qualities can have a significant 
effect on the quality of the end 
product. 

AI PROJECT – BACKGROUND
Campden BRI’s food scientists 
are carrying out dough mixing 
and baking experiments that 
generate data for new AI software. 
Objective scientific instrument 
data is combined with subjective 
data from human experts. All this 

“The human function does not 
have to be completely removed 
from the production process.”
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information is then fed into a 
cloud-based data factory.

This data store forms the 
foundation for predictive models 
which seek patterns in the data in 
order to make recommendations 
on mixer settings. Several 
different deep learning 
technologies from the big IT 
vendors are being compared to 
identify which one is the most 
suitable to identify patterns and 
make predictions for the new 
application.

Plant bakers in the UK alone 
waste considerable amounts of 
dough before it is even baked, 
contributing to £205m worth of 
waste generated each year. This 
project aims to address this by 

developing a system that uses 
deep learning technology to 
control dough mixer settings.

This project highlights two 
fundamental challenges in 
bringing AI to bear on any task.

Firstly, AI systems possess 
insatiable appetites for vast 
amounts of data akin perhaps to 
the unstoppable food devouring 
capability of a growing teenager 
as any parent will confirm. This 
has become evident during a 
project analysing “intelligent 
dough mixing” and is likely to 
be a challenge. Whilst data from 
many disparate sources has 
been acquired, (objective and 
subjective) it is likely that an 
increase in the volume of this 
data will be needed before the AI 
models can work effectively. 

Secondly, the information has to 
be entered into the AI system in a 
way that teaches it to assimilate 
its context and understand 
what to do with it. Consider, 
for example, the vast amount 
of human knowledge required 
to understand a topic such as 
crumb analysis, let alone the 
relationships between colour, 
dimensions, cell size, elongation 
and so on as well as their optimal 
levels for every type of bread.

AI doesn’t learn or, indeed, 
learn to learn all this by itself. 
For it to work, real-life humans 
with specialist knowledge and, 
importantly, very clear aims need 
to teach it what is “good” and 
what is “bad” about all aspects 
of baking before it can make any 
salient judgements. Therefore, 
whilst AI is about replacing 
humdrum tasks and improving 

upon them, it is a technology that 
will always require some human 
decision-making.

Get these fundamentals right, 
though and you have created 
an invaluable resource. After 
all, in a fiercely competitive and 
progressive market, why rely on 
brain-numbing human analysis of 
data, spreadsheets and informed 
guesswork when you can have a 
machine doing it for you with a 
higher degree of accuracy?

This technology represents 
beginning only of course – the 
start of a new revolution perhaps. 
It is inevitable, as history will 
teach us, that AI will weave its 
way into the lives of bakers over 
the next decade and beyond in 
ways that are still unforeseen. 
Whilst there may not be too 
much fanfare over these exciting 
developments, blink and you 
could miss it. In true Tesler 
effect-style, one can be sure that 
AI is already working its magic 
quietly and surreptitiously in the 
background on some mundane 
task or other while you read this.  
But how to prevent the HAL 9000 
scenario described above? – that 
dystopian end is very much in the 
hands of humans!

“Please open the oven door HAL” n

FOR MORE INFORMATION

To find out more about the dough 
mixing project please contact
gary.tucker@campdenbri.co.uk

food food f and drink innovation

Campden Campden BRI
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Approximately 1% of the 
world’s population suffers 

from coeliac disease, yet more 
and more consumers want to 
consume gluten-free products. 
This can be for various reasons 
whether with people suffering 
from coeliac disease or those who 
are simply looking for alternatives 
to wheat and rye.  The difficulty 
with gluten-free baked goods is 
the handling of the dough which 
can possess characteristics that 
are unfamiliar. Most gluten-free 
baked goods tend to be dense, 
devoid of “fluffiness” and bland 
taste.

But it doesn’t always have to 
be “gluten free”. The potential 
for bakeries wishing merely 
to expand their variety and 
not wanting or being able to 
rely on gluten-free baking 
methods, succeed in creating 
new innovative recipes with 
rice, corn or buckwheat. But 
many bakers are unfamiliar with 
the raw material technology 
that is required to produce 
baked goods without gluten or 
who are unaware of the basic 
requirements for light, fluffy 
gluten-free baked goods. 

When a recipe is found and 
developed, the aroma is often 
neglected, however, it doesn’t 
always have to be that way. And 
even if only maize, rice and millet 

can be used as grain, aromatic 
pastries can also be produced 
with the right process using 
pseudo-cereals. In addition to 
pseudo-cereals, corn, rice and 
millet, which contain glutelines 
and prolamines (millet only 
containing the latter), have 
no amino acid sequences and 
protein structure that are able 
to form a glutenous, three-
dimensional network, such as in 
wheat, rye and spelt. 
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wheat. Both are storage proteins 
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serve as a nitrogen source for the 
seedling during the first growth 
phase. This also applies to rye and 
spelt. With rye the glutelines are 
called Secalinin and Prolamine 
Secalin, with spelt as with wheat, 
because spelt is an original 
type of wheat. Technologically 
speaking, the gliadins display soft, 
relaxing properties with minimal 
elasticity. Conversely, Glutenin, 
has very elastic properties but 
very a low degree of softness.  
Both these properties are present 
in a dough that has been created 
by the energy of the kneading 
process which effectively 
combines the gliadin and glutenin 

into gluten depending on the 
type of wheat flour used.  For 
example, a biscuit wheat variety 
(K) theoretically contains more 
gliadin whereas bread roll wheat 
variety (E) contains more glutenin 
that, therefore, helps to produce 
more volume.

Needless to say, the gluten in 
wheat is primarily needed for 
gas retention, so that the dough 
is relaxed. This relaxation later 
becomes the aeriation in the 
bread or pastry. During the 
denaturation of the proteins in 
the baking process, the starch in 
this form gelatinises, whereby 
the pores are further increased 
as a result of the yeast process. 
However, the technological 
process starts with the 
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“Many bakers are unfamiliar 
with the raw material technology 
that is required to produce baked 
goods without gluten.”

preparation of the dough. There 
the gluten absorbs about 2-3 
times its own weight of 
water, compared to starch, 
which absorbs only about the 
equivalent of its own weight,
 the 3-fold amount of water 
in gluten being high. During 
kneading, the gluten structure 
absorbs even more water due to 
swelling and kneading, but this 
is also done by the accumulation 
of water in the outer layers 
of the dietary fibres and the 
accumulation in and on the 
protein chains produced. 

Due to the quality of the wheat 
and the variety as well as the skill 
of the miller during grinding, it 
directly influences the behaviour 
of the dough development, 
which in turn is reflected in 
the fermentation tolerance and 
behaviour. All these primary 
technological properties must 
be replaced in gluten-free baked 
goods so that they are fluffy and 
moist as is the case with wheat 

pastries. Psyllium, the so-called 
ground Indian psyllium husk, 
is a raw material that brings all 
these properties with it. Although 
guar gum or locust bean gum, for 
example, can also form a three-
dimensional network, it is not 
as effective and economical as 
psyllium. However, psyllium alone 
is not an all-rounder, because 
only by using it in combination 
with other technological raw 
materials, does it become 
possible to produce large-
volume baked goods. Psyllium 
and hydroxyethylcellulose, 
for example, can considerably 
increase the gas holding volume 
and fermentation tolerance. The 
combination of psyllium and 
a hot gelling modified starch 
with cold expanding qualities 
increases water absorption. If 
this mixture is combined with 
hydroxyethylcellulose, it produces 
a high degree of expandsion 
capacity and good dough 
behaviour. With these three 
or more raw materials, a basic 

mixture can be obtained for all 
types of pastry with a good degree 
of softness reminiscent of wheat 
pastries. Technologically, these 
three raw materials perform 
the gluten function during the 
dough production process, from 
cooking to baking to the point of 
denaturing the gluten structure. 
These three raw materials do not 
denature because they are not 
proteins, but here too it is the 
starch that takes over the further 
baking process, as it does with 
wheat.

This mixture can be the basis for 
corn, rice, millet or buckwheat 
recipes for example. Whilst it 
depends on a wide assortment 
of raw materials, some cannot 
be used. It is worthy of note that 
there is certain colour quality 
associated with psyllium and 
should be considered when 
purchasing. For starch, the raw 
material source and hot/cold 
behaviour must be defined. Once 
these raw materials have been 
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established, the recipes can be 
easily implemented and seeds 
prepared in a cooker together 
with AromaStück®. The seeds 
reduce the volume of gluten-
free baked goods much more 
significantly than wheat. 

Since rice, corn, millet etc. have 
intensive tastes of their own or 
as in some cases rather weaker 
tastes, alternatives must be 
created. Using aroma technology 
with an aroma cooker, seeds can 
be roasted in advance and then 
cooked using a cooker or brew. 
AromaStück® can be made from 
starchy raw materials such as 
rice flour. Sourdough technology 
is an effective technique that 
combines taste and freshness. 
Although the alternatives to 
gluten-containing cereals are 
not dependent on sourdough, 
the fermentation of the cereals 
used, such as rice, produces 
flavours that are released in the 
dough and during baking which 
later constitute the taste of the 
baked goods. The DIOStart rice 
can be used to produce mild but 
aromatic sourdoughs that clearly 
enhance the aroma profile and 
make gluten-free pastries much 
more digestible. The DIOStart rice 
combines the technology of raw 
materials and sourdough in one 
product. The rice sourdough made 
from it can reduce the number of 
required additives, has a longer 
freshness duration, refines the 
bread pores and rounds off 
the taste of the pastries. The 
sourdough, which is ready after 
48 hours, has a low pH value, but 
is mild in taste and produces a 
stable product. 

The fermentation parameters 
of the rice sourdough controls 

the taste, the acidity and the 
possible acidification of the grain. 
One benefit of this particular 
sourdough starter is that it has 
a gentle effect on the machine. 
It also forms a structure which 
separates starch from other 
components when using rice 
flour, for example, depending 
on the amount added. Thus, the 
starch cannot settle at the bottom 
of a sourdough plant and damage 
the tool or even the motor. With 
gluten-free sourdoughs, propeller 
sourdough plants are best suited, 
as such machines can cope very 
well with the possible separation 
of the starch, because they can 
be adjusted in such a way that 
the starch is always kept in 
suspension. 

CONCLUSION
This starter combines the 
technology for sourdough, 
machine and bakery technology 
and enables fluffy aromatic 

bakery products for people 
suffering from coeliac disease 
or for innovative bakery product 
development. n
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SUSTAINABILITY
PLASTIC PACKAGING WASTE

As the effects of global climate 
change escalate, consumers 
will become increasingly 
more ‘earth aware’ and seek 
alternatives to plastic that are 
more environmentally friendly. 
What was once seen as a 
fringe movement has become 
a major social issue, ranging 
from a ‘quiet revolution’ of 
changing consumer attitudes 
to large-scale demonstrations 
and protests. One area that 
is particularly relevant to 
many consumers is packaging 
which, in most cases, it is the 
first thing you see and the 
last thing to remain of your 
purchases.

Whilst most consumers 
across Europe generally 

agree that plastic packaging 
is easy to recycle, many still 
find it difficult.. Even though 
many countries and companies 
have invested huge amounts 
of resources into educating 
the public on better recycling 
practices, designed better 
packaging, and made recycling 
more accessible, there is still a 
lot of work to be done.  This is 
a particular problem for plastic 
waste. Although waste made 
from cardboard or paper can 
cause issues of their own, they 
are generally more likely to break 
down over time. However, if 
you throw a plastic bottle and a 
newspaper into the undergrowth 
the bottle will remain there long 
after the paper has returned to 
the earth.

Across much of Europe 
consumers felt it was important 

for packaging to have claims 
about the ways it is working 
towards sustainable living. 
Examples included claims about 
compostable packaging, reduced 
or zero-carbon footprint and 
bio-plastics. This suggests that 
there is a range of options for 
companies wishing to make 
publicly environmentally friendly 
commitments and receive 
consumer approval. The most 
common things consumers look 
for tend to be lightweight or 
energy-efficient packaging, 
which could well be related to 

problems with recycling. If a 
consumer is already struggling 
to recycle certain types of 
packaging,  whether through a 
lack of information or a lack of 
available recycling points, they 
are unlikely to find it easy to 
keep up with the requirements 
for compostable packaging or 
bio-plastics. As is generally true 
in consumer research, consumers 
are looking to make the biggest 
change possible with minimum 
effort. 

It is clear that there is a 

Plastic packaging waste Europe

“Consumers almost unanimously agreed that 
companies should be working as hard as possible 
to reduce their environmental impact.”
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significant proportion of 
consumers willing to pay a 
premium price for packaging 
that can aid in their goal of 
sustainable living. Looking 
specifically at energy-efficient 
packaging, 35% of European 
respondents in a recent survey 
were willing to pay extra for this. 
As with other responders, this 
varied slightly by country with 
the Dutch who are environmental 
leaders, at 39% compared to 
the Danes at 31%. However, the 
difference between highest and 
lowest is only 8%, suggesting that 

these attitudes have consistent 
support. 

Regardless of whether or not 
they looked for specific types of 
sustainable packaging, consumers 
almost unanimously agreed that 
companies should be working as 
hard as possible to reduce their 
environmental impact. More 
than two-thirds said that it was 
important that the sourcing of 
raw materials didn’t have an 
impact on the environment or 
wildlife, with more than half 
saying that these materials 

Plastic packaging waste Europe

“Consumers almost unanimously agreed that 
companies should be working as hard as possible 
to reduce their environmental impact.”

should be easy to dispose of after 
use. Although this correlates 
with an earlier observation  that 
consumers want the maximum 
of change for minimal effort, it 
does suggest that as technologies 
like Blockchain increase the 
transparency of supply chains, it 
will increase consumer focus on 
how all elements of the product 
are produced, as well as the 
impact of the different methods. 
When consumers can already 
track every stage of a product’s 
life and the technology is only 
going to become more prevalent, 
companies can risk a public 
backlash over poor environmental 
standards. Although consumers 
may not always make the 
best choices, the majority are 
increasingly environmentally 
aware,  committed to sustainable 
living where possible and will 
change purchasing habits 
accordingly.

Capitalising on growing trends 
towards sustainable living, 
whether in terms of product 
ingredients or packaging, will 
be important for manufacturers 
wishing to keep public 
impressions of their brand 
positive. It is, therefore, now 
more important than ever that 
companies not only present 
themselves as environmentally 
friendly but to shore up their 
statements with real evidence 
if they are to retain  consumer 
confidence in their brands. With 
technology enabling companies 
to be more transparent than ever 
and allowing customers to keep a 
closer track, packaging will be an 
important area on which to build 
trust with consumers. n

Source: FMCG Gurus packaging 
survey series conducted in Q4 2019 
across 19 European countries.
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Klüber Lubrication has risen to the challenge to find food safe solutions for chains used in 
the production of breads, pizzas, cakes and biscuits. Our OEM approved NSF H1 registered 
products are suitable for all bakery applications across vast temperature ranges – as low as 
-60°C and up to 650°C – and as a BRC Partner you can ensure full BRCGS compliance.
*NSF H1 lubricants are physiologically inert, tasteless and odourless and are suitable for incidental, technically unavoidable contact with a food product up to 10ppm

* Free Structural Lubrication Assessment is available to anyone who trials our products
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