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he list of responsibilities and 
pressures on bakers to comply 
continues to rise from food 
safety and fickle trends one day 

to new vegan recipes and clean label 
the next. With COP26 in Glasgow 
taking place at the time of 
publication, you will no doubt be 
looking again at your energy sources 
to go “green” if you have not already 
started to do so.

As always Baking Europe is here to 
offer a crumb of hope (sorry – bad 
pun!) as once again our researchers 
have been digging deep to unearth 
cutting edge studies from around 
the world.

On other matters, October 1st 2021 
marked an important day for Natasha’s 
law law which came into force and 
which states that food producers in 
England Wales and Northern Ireland 
must provide full ingredient lists and 

allergen labelling; In this edition we 
cover the Chartered Institute of 
Environmental Health’s (CIEH) advice.

We also feature new studies on 
acrylamide formation, Hacettepe 
University Turkey, enzymes (Campden 
BRI), nutritional and hydration needs 
for the elderly and dementia patients 
and allergen incidence in black 
skinned children, Rush University USA.

On the matters of energy efficiency, 
Friedrich-Alexander University in 
Germany describes an experimental 
energy saving oven concept.

And before you go any further, put 
the kettle on, make yourself a cup of 
tea and enjoy a chocolate biscuit 
– but make sure you eat it the right 
way up to benefit fully from the 
sensory elements! Professor Charles 
Spence at Oxford University explains, 
so turn to Food for Thought.
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Welcome to the Autumn 2021 edition of Baking Europe journal.

WELCOME

Graham Pendred
Publisher & Editor
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How the pandemic changed our 
everyday lives
The first cases of infection with 
COVID-19 were reported in 2019. 
Soon after, the virus spread rapidly 
across the globe, developing into a 
pandemic. The pandemic has not 
only affected our social interactions, 
as physical distancing has become 
one of the central measures to fight 
the spread of the virus, but also 
changed our consumption patterns. 
With the closing of shops and 
restaurants, social interactions have 
changed and food consumption has 
shifted increasingly in the consumer’s 
home. To investigate the changes in 
consumption more closely, an online 
survey was conducted in 2020.

A representative survey in 
Switzerland
Together with the Swiss Federal Food 
Safety and Veterinary Office, we 
collected data from a representative 
sample of 1028 participants (51% 
female) across Switzerland (German, 
Italian, and French speaking parts). 
With participants being on average 
49 years’ old, we asked them to report 
how their behaviour changed during 

THE SOOTHING EFFECT OF BREAD 
IN THE COVID-19 PANDEMIC Written by:

Dr Jeanine Ammann   Dr Christian Ritzel

Researchers at Agroscope

the first lockdown in Switzerland 
between March 13th and April 26th  
in 2020. 

A specific focus of questioning was 
put on the aspects of food choice  
and work situation. As data collection 
took place between June and July 
2020, participants were asked to 
recall how their behaviour changed 
during the lockdown.

Work situation: remote or not remote
A substantial part of our sample (46%) 
indicated that they work 80% of the 
time showing that the pandemic had 
made a significant impact on the 
individuals’ work situation. Of all 
employed individuals in our sample, 
18% indicated that they lost all or part 
of their employment during the first 
lockdown. In terms of workplace, 48% 
of the employed individuals indicated 
that they continued to go to their 
place of work, whereas 52% stayed at 
home on a full or part time basis 
during lockdown. In a similar vein, 
aiming to reduce their exposure to 
the virus, 42% of individuals indicated 
that they had reduced their trips to 
shopping stores.

http://www.bakingeurope.com
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Food choice: the soothing effect of 
bread
Besides the work situation, the 
pandemic also affected life at home. 
In terms of home cooking, 41% of 
participants indicated that they 
cooked more often during lockdown 
than they did before. Similar 
developments were discovered for 
the time spent cooking, where 40% 
of participants reported an increase 
during lockdown. In addition, 
participants indicated that they 
consumed some food items more or 
less often. 

As shown in Figure 1, the biggest 
increase in consumption was found 
for homemade bread. It has been 
noted that the well-documented 
increase of home-baking of bread can 
be seen as a safety element (Bracale 
& Vaccaro, 2020); bread-making can 
be symbolic, in that it represents a 
person’s ability to produce food and 

support their family. Furthermore, 
while many individuals may have felt 
helpless during the pandemic, the 
ability to make bread can give them 
some sense importance, some of 
which was lost in following all the 
advice regarding virus prevention. 

Further increases in consumption 
were found for sweet and salty snacks 
(Figure 1) and more importantly, 
when asked about their snacking 
behaviour, 30% of participants 
reported an increase. Emotional 
eating and snacking as a means to 
comfort oneself are well documented 
effects of the pandemic (Cecchetto 
et al., 2021; Laguna et al., 2020). It is 
not unsurprising to recognise that 
individuals who worry a lot may 
comfort themselves with an increased 
consumption of snacks.

The biggest decrease in consumption 
was found for fresh and frozen 

prepared meals. We assume that the 
shift from working at the office 
towards working remotely and the 
recommendations to stay at home as 
much as possible, limited the 
opportunities for people to eat out. As 
individuals spent more time cooking, 
consumed more fresh fruits and 
vegetables, it does not seem 
surprising that the demand for 
prepared meals dropped. 

Interestingly, some changes in 
consumption patterns were found for 
individuals who worked remotely. On 
the one hand, they tended to indicate 
that they felt less stressed. On the 
other hand, they consumed more 
vegetables and salad than those who 
worked in the office. 

Consumption after the pandemic
Eating is, of course, more than just a 
necessity. Food can bring people 
together, give comfort and create a 
warm feeling of safety in uncertain 
times. The data collected during the 
COVID-19 pandemic demonstrates 
how consumption patterns change in 
uncertain times and how food serves 
a central role as a safe haven in our 
everyday lives. It will be interesting to 
see how many of these changes stand 
the test of time. 

Dr Jeanine Ammann
Researcher at Agroscope
Email:jeanine.ammann@alumni.ethz.ch
www.jeanine-ammann.ch
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Dr Jeanine Ammann studied food science at ETH Zurich in Switzerland and worked in 
the food industry. After completing a PhD in consumer behaviour and a few years of 
research and teaching in the university environment, she joined Agroscope where she 
currently investigates consumer behaviour along the food value chain. 
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he rise in diagnosis of coeliac 
disease and the mistaken belief 
that gluten-free (GF) diets are 
necessarily healthier, has 

increased the demand for such diets 
with the food industry responded 
accordingly.

Where do we stand with gluten-free 
breads products?
In answer to this question, our 
researchers at SensIATA lab required 
to first understand consumers’ 
thoughts and opinions about GF 
products. In order to obtain a 
measure of current opinion, 16,386 
Tweets that referred to the words 
gluten-free were studied (Puerta et 
al., 2020a).  They concluded that the 
Tweets covered five product categories, 

namely: bread, cake, cookie, beer and 
pizza (Puerta et al., 2020a). 

Undoubtedly, the organoleptic quality 
of GF bread is one of the biggest 
challenges facing the bakery goods 
industry today. This is because gluten, 
a complex protein, helps to retain the 
gas created during fermentation of 
bread dough, without which, a stable 
crumb framework containing gluten 
cannot be constructed. It is well 
documented that in most cases, the 
lack of this aerated crumb makes GF 
breads more compact, hard and less 
springy.

To deepen our knowledge of the 
current GF market, commercial breads 
with and without gluten were studied. 

HOW BAKING CONDITIONS AFFECT THE 
STRUCTURE OF GLUTEN-FREE BREAD

Written by:

Laura Laguna

Patricia Puerta, Raquel Garzón, Arantxa Rizo,  
Cristina M. Rosell, and Amparo Tárrega

Institute of Agrochemistry and Food Technology (IATA-CSIC). Agustín 
Escardino, 7, Paterna, Valencia, Spain
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Despite some of the GF bread having 
a texture closely relating that of regular 
bread (Puerta et al., 2020b), it was 
clear that GF bread had a longer list of 
ingredients which was not 
unexpectedly, interpreted negatively 
by consumers, who are increasingly 
as they demand simple, clean label 
products with none or as few 
ingredients as possible.  This 
dichotomy, is symptomatic of the 
challenges facing modern bakers of 
today the resolving of which requires 
a different line of thinking whereby 
achieving a high quality bread 
texture, it necessary to look beyond 
the adding of ingredients such as 
emulsifiers, fats or stabilizers, among 
others.

A possible solution? 
What was done to improve the 
texture of gluten-free breads?
The method of baking was 
considered, in order to improve the 
texture of GF breads without 
increasing the ingredient list. After 
preliminary baking trials, two levels of 
water hydration (85% or 100%) and 
two fermentation times (30 or 75 

minutes at 35°C) were selected.

To study how these baking conditions 
affected GF breads and their 
perception by consumers, different 
experiments were performed to 
analyse the bread’s properties, the 
structural changes during eating, 
through to the eating behaviour itself 
of individuals.

Mechanical and structural 
properties of gluten-free breads and 
their in-mouth changes
Instrumental texture profile 
measurements for GF breads (data 
not shown), revealed that longer 
fermentation times of 75 min, 
provided softer crumbs than a shorter 

fermentation time of 30 min. Only 
when breads were fermented for a 
short period (30 min), did hydration 
influence hardness values, these 
being greater for high hydration 
samples.

The study of the crumb showed its 
distinctive structure influenced mainly 
by the fermentation time recorded. 
Long fermentation breads had a more 
open crumb, creating bread slices of 
greater height with, crumb density 
decreasing accordingly with 
fermentation time, especially for the 
low hydration breads (see breads 
shown in Figure 1).

For the in-mouth properties, eleven 

Figure 1. Force-displacement curves obtained from boluses of GF breads at swallowing point. Scan 
Images of the bread slices of long or short fermentation are also shown. 

“To study how these baking 
conditions affected GF 
breads and their perception 
by consumers, different 
experiments were performed”
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participants were asked to chew the 
breads and spit out the bolus just 
before they felt the urge to swallow. 
Each bolus was placed in a glass 
container and compressed with a 
cone (TTC Spreadability Rig, male 
cone, 90° and 40 mm) using a 
texture analyser. As can be observed 
in Figure 1, boluses from long-
fermented breads had poorer 
consistency and adhesiveness than 
those from shorter fermented 
breads. This effect was higher and 
only significant in low hydration 
breads. 

Eating behaviour when eating bread; 
which bread can be chewed and 
swallowed more easily?
Whilst participants were eating GF 
breads, they were video-recorded, it 
was observed that long-fermented 
breads required a smaller number of 
chews, swallows, time to the first 
swallow and chewing time, than 
breads with short fermentation. These 
changes were more noticeable for 
low hydration breads.

Sensory perception whilst eating; an 
important dynamic to take into account
To identify the dominant sensations 
during eating, (the Temporal 
Dominance of Sensation or TDS), a 
sensory test was performed where 
consumers would choose from a list 
and describe the most dominant 
sensation at each moment.

The results, expressed as TDS curves 
(see Figure 2), showed that the main 
differences among breads occurred 
at the beginning of the chewing 
cycle. Participants described long-
fermented GF breads as ‘aerated’, 
whilst short-fermented GF breads 
being ‘compact and dry’. Immediately 
at the end of the cycle, a crumbly 
sensation was reported to be 
dominant for all breads, but as before, 
the frequency of selection was higher 
with longer rather than shorter-
fermented breads. The sensations 
noted most often during the middle 
of the eating cycle for all breads was 
that the Bolus was described as hard 
and gritty, the latter more frequent in 

long fermented breads. At the end of 
the chewing cycle, the sensation of 
sticky particles was dominant in all 
samples, lasting longer in short-
fermented breads. 

Conclusion – what is the message 
for bakers?
The careful controlling and combination 
of fermentation times and baking 
conditions, have together shown to 
be an effective method of improving 
GF bread’s sensory characteristics 
regarding texture and the sensation of 
aeration; properties of GF breads that 
are that are usually absent. 

Figure 2. Dominance curves of attributes obtained by TDS when consuming long-fermented or 
short-fermented GF breads.
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 NATASHA’S LAW
CIEH gives four-step plan to abiding it

atasha’s Law came into 
force on 1st October 2021, 
meaning we’ll be seeing 
important changes to the 

way certain foods are labelled and 
sold. To ensure food businesses are 
up-to-speed and ready to implement 
these changes, Kate Thompson, 
director at the Chartered Institute of 
Environmental Health (CIEH) 
summarises the law, what it means 
and gives a four-step plan to 
following it.   

As of 1st October 2021, ‘Natasha’s 
Law’ is in force, requiring all food 
businesses to provide full ingredients’ 
labelling, with allergenic ingredients 
emphasised on food that has been 
pre-packed for direct sale (PPDS).  

The law has been introduced 
following the death of teenager 
Natasha Ednan-Laperouse, who 
suffered a fatal anaphylactic reaction 
after eating a pre-packaged baguette 
which contained undeclared sesame 
as an ingredient. 

It provides potentially life-saving 
allergen information to customers 
whilst businesses must take action 
immediately by checking that their 
products comply with the new PPDS 
labelling standards. 

What is PPDS food and what should 
you do to prepare for the changes? 
PPDS food is food that is presented to 
the consumer in packaging whilst the 
legislation applies to food packed at 
the same place where it is sold as well 
as that which is packaged before the 
consumer selects or orders it.  

Examples include:

• Sandwiches and bakery items, such 
as filled croissants or cakes, packed 
on-site before a customer chooses 
or orders them. 

• Fast-food packed before it’s 
ordered, such as burgers stored 
under a hot lamp that can’t be 
altered without opening the 
packaging. 

• Dishes or individual products 
prepacked on site ready for sale, 
like pizzas, rotisserie chicken, salads 
and pasta pots.  

• Samples of cookies given to 
customers for free which were 
packed on site 

• Foods packaged and then sold 
elsewhere by the same operator at 
a market stall or mobile site. 

• Prepacked food for sale in schools, 
care homes, hospitals and other 
similar settings will also need 
labelling. 

• Burgers and sausages prepacked 
by a butcher on the premises ready 
to sell to customers.

The ingredient and allergen 
information provided on the label 
must be accurate, presented in a 
suitable format including should 
include the name of the food together 
with a full ingredient list. 

Written by:

Director at the Chartered Institute of Environmental Health (CIEH)

Kate Thompson
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Director at the Chartered Institute of Environmental Health (CIEH)

Kate Thompson

Allergenic ingredients must be 
emphasised within this list. The FSA’s 
website provides more detailed 
guidance about labelling foods 
prepacked for direct sale.   

As of Friday 1st October 2021, it is 
essential to have implemented these 
changes, whatever style of food 
operation or size of manufacturer/
provider

Here are some simple steps you can 
take now: 

1. Follow the guidance 

The FSA website provides a whole 
range of useful, up-to-date 
information on allergen labelling, 
including sector specific guidance, 
which can be found on here (Baking 
Europe Digital readers) or if you are 
reading this in print https://www.
food.gov.uk/allergen-labelling-
changes-for-prepacked-for-direct-
sale-ppds-food 

Food businesses should speak to their 
local authority for advice specific to 
their business.

2. Work with your suppliers 
You will need to work with all your 
suppliers to understand how they 
capture ingredient and allergen 
information and how this will be 
passed on to you. Ask your supplier 

what verification checks and 
processes they have in place. 

3. Ensure you and your staff are 
trained
Everyone in your business must be 
fully informed and responsible for 
providing the correct allergen 
information. Training staff on the new 
allergen legislation should minimise 
the risk of errors and mistakes when it 
comes to labelling and doing so 
through a certified course, like CIEH’s 
Certificates in Food Safety and 
Allergen Awareness will ensure that 
every aspect is covered. Appropriate 
labelling means listing ingredients 
with allergen information emphasised: 
– there are 14 major allergens that you 
should be aware of.  

4. Link up your food data with 
labelling 
Labels placed on PPDS foods must be 
up-to-date with all ingredient and 
allergen information when put on 
display. While pre-printed labels can 
save time and are useful if your printer 
is prone to problems, they don’t allow 
for last-minute ingredient 
substitutions from a supplier.  

Therefore, linking up a database of 
food products and ingredients to the 
way you print labels will help you 
make sure that the correct 
information is easily transferred. The 
database could record your products, 

recipes and ingredients, making it 
easy to track what’s being used 
and where. 

Think about: 

• How ingredient and allergen 
information is captured? 

• How you’ll get all the ingredient 
information onto the labels? 

• How you’ll manage label production?  

• How you’ll ensure food labels are 
providing accurate and reliable 
information in the correct format?

Following these four steps now and 
checking that everyone handling food 
across your business is up-to-date on 
the changes, will mean you and your 
business are ready to implement the 
legislation and, more, importantly, 
keep your customers and your 
business safe. 
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RACE PLAYS A ROLE IN 
CHILDREN’S FOOD ALLERGIES
Study by researchers at four major academic institutes including Rush finds black skinned 
children more at risk of fish and shellfish allergies

Black children have 
significantly higher rates of 
shellfish and fish allergies 
than white children, 

confirming that race plays an 
important role in how children are 
affected by food allergies, researchers 
at Rush University Medical Center 
have found. Results of the study were 
published in the February 2021 issue 
of the Journal of Allergy and Clinical 
Immunology: In Practice. 

“Food allergy is a common condition 
in the U.S., and we know from our 
previous research that there are 
important differences between 

African-American and white children 
with food allergy, but there is so much 
we need to know to be able to help 
our patients from minority groups,” 
said Dr. Mahboobeh Mahdavinia, who 
is lead author of the study and chief 
of the Division of Allergy and 
Immunology at the Medical Center. 

The large, multicenter national trial, 
called Food Allergy Management and 
Outcomes Related to White and 
African American Racial Differences 
(FORWARD), aimed to investigate 
carefully disparities between black 
and white children in food allergy 
outcomes. 

“In this current paper, our goal was to 
understand whether children from 
different races were allergic to similar 
foods, or if there is a difference based 
on their racial background,” 
Mahdavinia said.

Food allergy is major public health 
concern, affecting 8% of children in 
the United States, with an estimated 
economic burden of $24.8 billion 
annually. In people with food 
allergies, a tiny amount of food can 
trigger signs and symptoms such as 
hives, breathing and digestive 
problems or anaphylaxis (a severe, 
potentially fatal allergic reaction).

Written by:

Rush University Medical Group  
Chicago, United States

Mahboobeh Mahdavinia, MD, PhD 
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RACE PLAYS A ROLE IN 
CHILDREN’S FOOD ALLERGIES
Study by researchers at four major academic institutes including Rush finds black skinned 
children more at risk of fish and shellfish allergies

“It has been well documented that 
the prevalence of food allergy has 
been increasing in children in the 
U.S., but little data and research exists 
about its frequency, severity and 

outcomes among minority races and 
ethnicities,” Mahdavinia said.

She and her colleagues conducted a 
large study of children ranging in age 

from birth to 12 years old who were 
diagnosed with food allergy and were 
seen in allergy/immunology clinics at 
four urban tertiary care centers in the 
U.S., which included Rush University 
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Medical Center, Ann & Robert H. 
Lurie Children’s Hospital of Chicago, 
Cincinnati Children’s Hospital 
Medical Center and Children’s 
National Hospital, located in 
Washington, DC. The study included 
664 children and was composed of 
36 percent Black and 64 percent 
non-Hispanic white children.

Cockroach exposure may lead to 
shellfish allergy 
The study found that the black 
children were more likely to have an 
allergy to shellfish and fin fish as well 
as having higher odds of having a 
wheat allergy, compared to the 
non-Hispanic white children. 
Researchers suspect that shellfish 
allergy may occur from inhaling 
tropomyosin, the protein of two 
common household allergens, dust 
mite and cockroach, which share 
80% of amino acid sequencing 
with shellfish. 

Cockroach exposure may be the 
mechanism by which children 
develop a shellfish allergy, because 
higher levels of cockroach allergen 
have been found in lower 

socioeconomic, inner-city 
neighbourhoods where many black 
children live. Tropomyosin, which 
regulates muscle contraction and 
relaxation, has also been found in 
fin fish. 

While scientists are still trying to 
figure out the exact mechanism of the 
allergy, the findings provide further 
insight into the importance of 
reducing black children’s exposure to 
cockroaches. 

“This information can help us care for 
not only a child’s food allergy, but all 
of their allergic diseases, including 
asthma, allergic rhinitis and atopic 
dermatitis,” said Susan Fox, PA-C, 
MMS, who is a co-author of the study 
and an allergy and immunology 
physician assistant at Rush University 
Medical Center. 

In this study, the black children
 with food allergies were more 
likely to have asthma. The study 
showed that children with a shellfish 
allergy were more likely to have 
more severe asthma, while other 
food allergens were not associated 

with a diagnosis of asthma.

“A major concern is that there is a 
higher prevalence of asthma in 
African-American children with food 
allergies when compared with white 
children with food allergies. 
Approximately 70% of fatal food 
anaphylaxis is accompanied by 
asthma. African-American children 
are at a two-to threefold risk of fatal 
anaphylaxis compared to white 
children,” Mahdavinia said. “By 
knowing this information, it can 
identify are most at risk patients.

“We need to conduct further research 
to identify food allergies and food 
sensitivities among all races and 
ethnicities so we can develop 
culturally-sensitive and effective 
educational programmes to improve 
food allergy outcomes for all 
children,” Mahdavinia added.

Dr. Mary C. Tobin and Susan Fox PA, 
allergists at Rush, also are among the 
co-authors of the study. 

The study was funded by the U.S. 
National Institutes of Health. 

“The study found that the black children were 
more likely to have an allergy to shellfish and 
fin fish.”

Mahboobeh Mahdavinia, MD, PhD 
Rush University Medical Group 
Chicago, United States 

FOR MORE INFORMATION →About Rush University

Rush is an academic health system whose mission is to improve the health of 
the patients and the diverse communities it serves with nationally recognized 
health care, education, research and a commitment to community 
partnerships. The Rush system comprises Rush University Medical Center, 
Rush University, Rush Copley Medical Center and Rush Oak Park Hospital, as 
well as numerous outpatient care facilities. Rush University, with more than 
2,500 students, is a health sciences university that comprises Rush Medical 
College, the College of Nursing, the College of Health Sciences and the 
Graduate College.
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• Breads, Baguettes & Ciabattas
• Pizzas (bases & topped)

We offer equipment for 
the production of:

• Flatbreads & Pittas
• Croissants & Pastries

• Doughnuts & Cinnamon Rolls
• Pies, Quiches & Pastel de Natas

Contact us to discuss 
your requirements!

www.rademaker.com

Consistent product quality, 
production efficiency & profitability
Customers demand the highest quality bakery products delivered on time and at the right price. Rademaker understands 
these challenges. We provide efficient bakery equipment for every possible production environment, based on your specific 
dough processes and product requirements. Resulting in the lowest cost of ownership in the market yielding maximal results 
in terms of product quality and return on investment.

Whether complete systems 
or individual components, GBT 
is your experienced worldwide 
partner when it comes to 
modern and tailor-made solu-
tions for your bakery.

From advice to planning, 
conception and project 
management up to logistics, 
assembly and commissioning. 
We are your team of experts 
for turnkey systems.

If you rely on decades of expe-
rience and quality – come to GBT

GBT GmbH Bäckerei Technologie 
Gottlieb-Daimler-Str. 2

78048 VS-Villingen · Germany
Phone +49 7721 99763-50

E-Mail info@ gbtgmbh.de 
www.gbtgmbh.de

GBT system 
for toast bread with 

swing tray proofer

THE TECHNOLOGY 
FOR YOUR BAKERY

PLANT MAKER

http://www.rademaker.com
http://www.gbtgmbh.de
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new report from Bite Back 
2030 calls out the use of 

dishonest ‘health claims’ on 
high fat, salt, sugar foods 

targeted at teens.

NEW findings released today by the 
youth-led movement have exposed 
the powerful, deliberate and 
dishonest marketing tactics being 
employed by the food & drinks 
industry to encourage teens to eat 
unhealthy products in ever increasing 
quantities. And the tactics appear to 
be working with one in two saying 
they are influenced by health claims 
on products and 73% of teens 
believing they are eating healthily.

At a time when the health of one in 
three children is at risk from 
becoming overweight or obese, Bite 
Back 2030 is calling on the 
Government to introduce regulation 
to end the use of health and nutrition 
claims on products high in either 
(saturated) fat, salt or sugar; along 
with consistent portion sizing and 
reformulation across categories.

Don’t Hide What’s Inside explored the 
eating habits of a thousand, 13-18-
year olds in the UK and examined the 
impact packaging claims have on 
their perception of ‘health’. It reveals 
just how difficult brands are making it 
for young people to understand 
exactly what it is they are eating. 

 DON’T HIDE WHAT’S INSIDE
Companies are spending billions on brilliant and deliberately misleading marketing that 
promotes unhealthy foods to young people.
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In partnership with researchers from 
Livity and Action on Sugar, Bite Back 
2030 assessed what teens eat in a 
‘typical’ day and identified the true 
nutritional content of over 500 ‘health 
halo’ food & drink products. They then 
analysed how healthy young people 
perceive these products to be and why.

The results were truly shocking: half 
of respondents agreed that ‘so called’ 
health and nutrition messaging on 
ads, packaging and menus make them 
more likely to purchase a product.

The reality behind the products that 
use claims to create health halos is 
shocking. The research identified:

• Over half (57%) of all products 
surveyed are HFSS and would 
receive a red colour-coded 
nutritional information label

• Nearly two-thirds (62%) of all drink 
products were ‘dangerously’ high in 
sugar

• Less than 6% of products are 
meeting guidance on free sugar

Regulatory guidance is clear; a 

nutritional claim should state, suggest 
or imply that a food has beneficial 
nutritional properties, such as ‘no 
added sugar’ and a health claim 
should show the relationship between 
food and health such as ‘Vitamin C to 
increase iron absorption’.

Whilst neither of these claims should 
be used to encourage or condone 
excess consumption, Bite Back 
2030’s research shows that 
manufacturers are misleading 
consumers to believe it’s healthy to 
eat products with health and nutrition 
claims in quantities that exceed 
dietary guidance.

For example:

Smoothies: Almost nine in ten young 
people think smoothies are healthy, 
but 76% of juices and smoothies 
would receive a red traffic light label.

For example: Innocent Strawberries & 
Bananas 250ml contains the 
equivalent of a whopping six 
teaspoons of sugar per bottle and 
doesn’t have a traffic light label on the 
front to alert consumers. Instead, 
however, it has marketing messages 

such as ‘Enjoy as part of a healthy 
lifestyle and balanced diet’. ‘A source 
of Vitamin C which contributes to the 
normal function of the immune 
system.’ ‘Never added sugar.’ 

Cereal bars: eight in ten young 
people are led to believe cereal bars 
are healthy, but in fact 81% of the bars 
would get a red traffic light label!

For example: Kellogg’s Nutri-Grain 
Raisin (box of six bars) – each 45g bar 
has a massive 4.5 teaspoons of sugar.

Marketed as ‘Nutri-Grain’ – vitamin 
B12, a source of iron,  contributes to 
the reduction of tiredness and fatigue.

Yoghurts: nine in ten young people 
think yoghurts are healthy, but 35% of 
the flavoured yoghurts that teens are 
eating would warrant a red traffic light 
label.

For example: Muller Corner Vanilla 
Chocolate Balls – each 130g pot has 
over five teaspoons of sugar and 4g 
of saturates, marketed as having ‘no 
artificial preservatives, sweeteners or 
colours’ and a ‘Source of Protein and 
Calcium.’

 DON’T HIDE WHAT’S INSIDE
Companies are spending billions on brilliant and deliberately misleading marketing that 
promotes unhealthy foods to young people.

“The reality behind the products that use claims to 
create health halos is shocking.”

http://www.bakingeurope.com
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Jacob Rosenbeg (aged 17), a 
campaigner for Bite Back says:

“It should be easy for all of us to eat 
healthily; it isn’t. Using health claims is 
just another example of how the 
system is rigged against us. It seems 
crazy that regulators have the power 
to dictate what information must be 
listed on packaging, but they don’t 
control how foods are branded and 
promoted.” Rosenbeg continued by 
implying that companies are 
spending lavishly on cleverly worded 
and often confusing marketing tactics 
that promote unhealthy foods to 
young people. “We can and must 
change that, and protect the health 
and futures of millions of children. 
We want companies to step up and 
be honest with us about the food 
we eat.”

Graham MacGregor, Chairman of 
Action on Sugar and Salt, Professor of 
Cardiovascular Medicine at Queen 
Mary University of London, adds:

“It is morally indefensible for 
manufacturers to mislead shoppers 
into buying and eating food that looks 
healthy on the outside of the packet, 
when it isn’t healthy on the inside. We 
are in an epidemic of childhood 
obesity, and we support Bite Back 
2030’s call that this practice must 
end now.”  

www.biteback2030.com

FOR MORE INFORMATION →
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 ENZYMES IN BAKING

baker will tell you that the 
single most important 

process in bread making is 
to mix the dough to its 

optimal quality. If this can be 
achieved, the downstream processing 
stages work smoothly, and the baked 
bread will be of a consistently high 
quality. Enzymes are one of the minor 
ingredients added to bread recipes 
to perform essential functions and 
help achieve consistency. This article 
looks at the different enzymes in 
bread dough, both those that are 
naturally occurring and added as a 
functional ingredient.

How do enzymes work in bread?
Enzymes are nature’s biological 
catalysts that speed up chemical 

reactions in many aspects of life. They 
are protein molecules that work fast 
and efficiently. They take part in 
chemical reactions but get 
regenerated at the end, meaning 
there is always active enzyme 
present. Since they never get used up 
only low quantities are required, in 
the range 10-100 ppm. They are an 
essential part of both natural 
processes and are used in numerous 
food manufacturing processes. 
Enzyme manufacture is now big 
business with multinational 
companies established to replicate 
naturally occurring enzymes using 
modern techniques. 

In the baking industry, enzymes are 
frequently added to dough recipes to 

Written by:

Gary Tucker

Fellow at Campden BRI

“Enzymes can be expensive 
ingredients and so it makes 
sense to use the minimum 
quantity and make sure they 
work effectively.”
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improve the handling properties of 
dough, for improving the quality of 
the bread, and to increase shelf-life. 
One of the historic uses of natural 
enzymes is in traditional bread 
manufacture, where extended 
fermentation times are used. These 
include bulk fermentation processes, 
sour dough starters, sponge and 
dough processes or liquid ferments. 
The increased processing time 
allows the natural enzymes from 

 ENZYMES IN BAKING wheat flour to break down the 
starches, proteins and lipids, so the 
dough is softer and easier to work, it 
rises better, and the bread has more 
flavour. Enzymes are now seen by 
the industry as vital processing aids 
to help produce consistent quality 
products.

All enzymes have certain 
requirements to ensure that they 
work effectively. These include the 
following:

• the presence of the right substrates, 
for example starches, proteins, 
lipids, fibre

• suitable operating temperatures
• suitable pH conditions
• enough time to work

This is where an understanding of the 
specific enzyme action is necessary 
so that processing and ingredient 
conditions can be adjusted to meet 
those needs. Unlike a typical chemical 
reaction, enzymes have an optimal 
temperature and pH level at which 
they operate at maximum 
functionality. Going too far outside 
these levels, either below or above, 
will result in poor reaction rates. Also, 
they only work on specific molecules 
(e.g. amylopectin in starch) or even 
on specific parts of those molecules 
(e.g. α-1,4-glycosidic linkages in 
amylopectin). 

Enzymes can be expensive 
ingredients and so it makes sense to 
use the minimum quantity and make 

“Baked goods, therefore, benefit 
from the sprouting process that 
converts many of the complex 
nutrients into simpler forms that 
are more easily absorbed by 
the body.”
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sure they work effectively. Modern 
bread recipes contain several added 
enzymes in addition to the natural 
enzymes from the ingredients. Flour 
already contains many enzymes that 
originate from the germ component 
of the wheat grain but there also 
could be enzymes present from 
unwanted mould or bacteria. The 
added enzymes and their main 
functions are given below:

• amylases (generate sugar, anti-
staling)

• xylanases or hemicellulases (fibre 
modification)

• lipases (emulsifier generation)

• glucose oxidase (gluten 
development)

• proteases (protein modification)

Amylases for starch modification
Bread as a food product is low in 
sugar despite yeast requiring sugars 
for its growth during proof. Sugar is 
added in very low amounts with most 
of the sugar required for yeast growth 
created enzymically in situ. This has 
significant advantages over added 
sugar, not just to the clean label it 
allows, but in the type of sugars 
generated and the rate of generation. 
This is where amylase enzymes from 
fungal sources are used, known as 

fungal alpha amylase (FAA). In bread 
dough, a gradual formation of 
fermentable sugars helps the yeast 
work in a more controlled way. Slow 
generation of carbon dioxide inflates 
the gas cells but not so fast that 
damage occurs to the delicate 
network of cells created by gluten in 
the dough. Too much sugar could 
result in excess carbon dioxide and 
over-inflation of gas cells, leading to 
their rupture. Amylases work slowly to 
maintain the balance of sugars for 
fermentation until the yeast is killed at 
around 55°C in the oven. Sugar 
generation continues for a few 
minutes after this until the amylases 
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themselves are inactivated by 
temperatures over 70°C. Small 
quantities of sugar left in the dough 
contribute to crust browning and 
provide some flavour. 

Natural amylases are also present in 
wheat flour, known as cereal 
amylases. These are released from the 
germinating grain and break down 
starches to sugars. They work in a 
similar way to FAA but have a higher 
level of heat stability, remaining active 
to around 85°C. The main concerns 
with cereal amylases are the variable 
levels in flour. If too high, there will be 
processing inconsistencies because 

of excessive sugar generation, 
resulting in sticky dough that is 
difficult to process. If too low, the 
yeast will not work effectively and 
proof times will be excessively long. 
By adding FAA in controlled amounts 
to wheat flour, the baker retains 
control of the yeast fermentation 
process.

Another type of amylase that is added 
to most sandwich bread recipes is 
known as maltogenic alpha amylase 
(MAA). This acts on a specific part of 
the starch polymer that affects the 
way that starch recrystallizes over 
storage. Its name is given because it 
releases maltose as it works. The 
shelf-life of packaged bread is around 
5-7 days before visible mould growth 
can be seen by the consumer, 
however, by this time the bread will 
be too firm to use. By including MAA 
in the recipe it is possible to extend 
the time the bread stays soft so that 
the bread is soft to the end of its 
shelf-life. The enzyme works during 
the dough processing and early 
baking stages and is inactivated 
during later stages of baking. 

Enzyme technology moves at a rapid 
pace and there are new generations 
of crumb softening enzymes that 
break the starch polymer chain in 
different positions. Instead of 
releasing maltose these release 
maltotriose or maltotetratriose. They 
are thought to be even more effective 
at keeping bread softer for longer. 

Xylanases for fibre modification
Fibre materials are beneficial to our 

health and efforts are made to include 
them in bakery products. However, 
fibres such as wheat bran absorb a lot 
of water and at a slower rate than 
other components in dough. This 
causes processing issues as dough 
tightens in response to the fibre 
materials absorbing water. Tight 
dough does not mould well but also 
resists expansion of the gas cells 
resulting in lower volume increases 
during proving. 

Xylanase enzymes are now used in 
most industrial bread manufacture to 
improve the processability of dough 
containing bran. This works by the 
xylanases cutting some of the 
linkages within large fibre molecules 
to release lower molecular weight 
polysaccharides, some complex 
sugars and water. The water helps 
soften dough slowly so it can be 
processed with fewer issues. Most of 
the fibre materials are still present in 
the baked bread to offer the health 
benefits expected with wholegrain 
bread.

Lipases
Fat (lipid) has many properties that 
make it an essential ingredient for 
baked goods, including stabilisation 
of gas bubbles, retention of water, 
and softening the texture of baked 
products. Reducing fat levels in a 
recipe is desirable from the health 
perspective but can lead to many 
problems. Emulsifiers can be used to 
reduce the fat and oil content 
because they can replace some of the 
fat functionality. However, they 
appear on the ingredients label with 

“Regardless of changing 
regulatory requirements, enzymes 
as processing aids in the baking 
industry are here to stay.”
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an E-number and complex name (e.g. 
Sodium Stearoyl Lactylate), and while 
the industry knows this means they 
are a safe ingredient, consumers have 
a less tolerant policy. One solution is 
the use of lipase enzymes to generate 
emulsification materials in situ from 
the lipids in wheat flour. It is important 
that enough of the specific lipid 
substrate is present for the enzyme to 
work effectively, in addition to the 
correct conditions of pH, temperature 
and sufficient time to work. 

Oxidising enzymes
Glucose oxidases and lipoxygenases 
both help with oxidation of gluten 
proteins, leading to improvements in 
the strength of the gluten matrix. 
There are other oxidase enzymes with 
similar action to glucose oxidase, 
such as hexose oxidase. These require 
glucose or hexose sugars respectively 
to generate hydrogen peroxide that 
performs the oxidising action on the 

gluten forming proteins. Sulfhydryl 
groups are oxidised to very strong 
disulphide bonds that join adjacent 
protein chains. Further cross-linking is 
achieved between starch and protein 
which improves the dough elasticity 
and handling properties.

Lipoxygenase also generates 
peroxide compounds which oxidise 
gluten in a similar way to glucose or 
hexose oxidase. It has a secondary 
benefit in that it makes bread crumb 
whiter. Soya flour is a natural source 
of lipoxygenase and is often a major 
component in the improvers used by 
bread bakeries. The move to replace 
soya because of its allergenic 
properties has caused some issues 
with less optimal dough development 
during mixing. Addition of glucose 
oxidase or a similar oxidising enzyme 
has some potential in recovering the 
dough quality when improvers do not 
use soya flour as the carrier.

Acrylamide control
One of the recent additions to the list 
of commercially available enzymes is 
one that reduces the formation of 
acrylamide during baking. Acrylamide 
is formed during all baking processes 
that involve cereal ingredients. The 
enzyme acts on the amino acid 
asparagine, which takes part in the 
reaction pathway to generate 
acrylamide, and hence the enzyme is 
known as asparaginase. There are 
various reaction pathways to 
acrylamide formation but most 
involve a reducing sugar and an 
amino acid. These are present in all 
baked product recipes or generated 
in situ by other enzymes including 
amylases. By reducing the 
concentration of one of these 
reactants it is possible to reduce the 
amount of acrylamide formed. 

Proteases for protein modification
As the name suggests, proteases act 
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on proteins to break the molecules 
down into peptides and amino acids. 
They can be useful in softening bread 
flour if the protein strength is too high 
for a specific bakery application. 
Biscuit dough for example can be 
softened using proteases, to reduce 
the elastic properties and help it flow 
better. This is useful when the dough 
must fill a mould or flatten out as with 
cookies. However, a protease, like any 
enzyme, will carry on working until it 
runs out of substrate or the external 
conditions become unfavourable. 
This can cause manufacturing 
problems if line stoppages occur by 
breaking down the protein network to 
such an extent that the dough 
becomes too soft and sticky to work 
with. Proteases should be used with 
caution.

The future for enzymes
The EU is in the process of compiling a 
long list of permitted enzymes that 

can be placed on the market and used 
in food. There are hundreds of 
enzymes used in foods and 
ingredients so the task of defining their 
function will take time. Regardless of 
changing regulatory requirements, 
enzymes as processing aids in the 
baking industry are here to stay.

Enzymes will be destroyed by the 
high temperatures involved in the 
baking process helping bakers to 
maintain a highly desirable clean label 
image for the product. Their 
functional capabilities, clean label 
properties, ability to create more 
efficient processes, and reduce costs 
means they are an essential part of 
bread recipes. Many enzymes are 
naturally in bakery ingredients such as 
wheat and soya flour. They have 
played a major role in traditional 
bakery products such as sour dough 
and bread made using sponge or 
brew systems. 

Manufactured enzymes are more 
specific in their actions and function 
more effectively than their natural 
counterparts. The bakery sector uses 
these enzymes in many products. 
They help with dough processability, 
yeast growth, structure development, 
colour and flavour development, fibre 
palatability and to retain a soft eating 
texture for longer. The list of functions 
is lengthy and increasing as new 
enzymes are developed. 
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NOVEL ENERGY SAVING OVEN DESIGN
Baking oven concept based on the dominant Near Infrared (NIR) thermal radiation from 
gas-fired Volumetric Ceramic Burners (VCB)

 Motivation behind this research
he baking process demands 

a high thermal energy input. 
In a typical industrial bakery, 
more than half of the total 

energy goes into the oven. Less than 
one-third of that energy is actually 
used for baking, while the rest 
dissipates into the environment in the 
form of low-temperature heat loss. A 
closely related aspect to this problem, 
especially in the case of gas-fired or 
oil-fired baking ovens, is an extremely 
high difference between combustion 
temperature or the highest 
temperature of the heat source and 
the temperature of the baked goods. 

On one side, conventional 
combustion results in temperatures 
that are in the range of 1500°C 
-1800°C and on the other side is the 
temperature of the baked goods, as 
the core of the bread loaf doesn’t 
reach 100°C during the whole baking 
process. From a thermodynamic 
point of view, this huge temperature 
difference is an adverse effect, 
resulting in further energy loss. 

In order to overcome this temperature 
variation, different oven constructions 
apply different principles. It is 
common to introduce several steps of 
heat transfer in order to reduce 

gradually the temperatures to the 
desired levels. Each of these steps has 
multiple heat transfers related to the 
heat losses in every step. Typically, 
heat transfer occurs between hot 
exhaust gas and metal surfaces of the 
baking chamber walls, ribs of the heat 
exchanger or walls, or thermal oil 
pipes. A further transfer occurs from 
these metal surfaces to the baking 
plates, gas in the baking chamber or 
to the heating oil in the pipes, etc., 
This makes way for the heat from the 
heat source to the baked goods very 
long and complex. Each of these 
intermediate steps is related to the 
increase of the oven price and size, 

Written by:

Institute of Fluid Mechanics at Friedrich-Alexander University Erlangen-Nuremberg, Germany

Dr. Vojislav Jovičić Dr. Ana Žbogar-Rašić

“What would be a faster (or fastest) and more 
efficient (or most efficient) way to transfer the 
energy from the heat source to the baked goods?”
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the complexity of the whole system, 
heat losses, system thermal inertia, etc. 

Following this line of thought, two 
main questions arise. The first one, 
what would be a faster (or fastest) and 
more efficient (or most efficient) way 
to transfer the energy from the heat 
source to the baked goods?  The 
second question is, what would be 
the effects of such a concept on 
product quality and price, system 
complexity, baking time, etc.? 

Basic idea of the proposed concept
Among many other institutes and 
research centres worldwide, these 
questions were the motivation for an 

IGF research project (AiF 17735 N) 
conducted at the institutes of the 
Universities in Erlangen (FAU) and 
Munich (TUM), together with nine 
industrial partners supporting the 
work. In this research, an innovative 
solution for the direct heat transfer 
from the high-temperature sources 
was designed and implemented into 
the prototype of a deck oven at the 
Institute of Fluid Mechanics (LSTM) 
at FAU, and extensively investigated 
using 800g bread loaves as a control 
baked product. The proposed 
concept and prototype produced are 
based on the direct thermal radiation 
from the high-temperature heat 
sources to the baked goods.  

The reason for this choice is that 
thermal radiation is the fastest heat 
transfer mechanism in nature and it 
doesn’t require any interceding 
material. If properly used, it can lead 
to significant reductions in required 
processing times. The main concern 
of the proposed idea was - is it at all 
possible to use direct thermal 
radiation from the source heated to 
temperatures as high as 1500°C, for a 
low-temperature application such as 
bread baking? The answer and also a 
quite good example, is the planet we 
live on. All the energy that Earth 
receives from the sun and exchanges 
with the rest of the universe is almost 
entirely transferred via thermal 
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Prototype of the novel baking oven based on the dominant Near 
Infrared (NIR) thermal radiation from high-temperature  
surfaces of 12 ceiling-mounted volumetric ceramic  
burners (VCBs) facing the baked goods in  
the oven through the quartz-glass  
plates in between.
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radiation. Although the sun’s surface 
temperature is heated to several 
thousand degrees Celsius, its thermal 
radiation is still the source from which 
all life on our planet depends, the 
average temperature range being 
within a very narrow band. So, whilst 
this is possible, certain specific 
conditions must be fulfilled. The heat 
source must be small enough or far 
enough away that the distribution of 
the thermal radiation is homogeneous 
and milder in intensity – but a similar 
compromise can be achieved for 
baking ovens.  

The next logical questions for users of 
this technology are: what would be 
the effects of such a heat transfer on 
the baking process? How does the 
high temperature of the heat source 
affect its thermal radiation 
characteristics? Is it beneficial for the 
baking process and how does it affect 
the quality of the final product?

Methodology and the main results
In order to answer some of these 
questions, we developed a 3D 
computer model of a baking oven 
based on the proposed concept. 
Using virtual engineering with the 
help of detailed numerical simulations 

of fluid flows and heat and mass 
transfer, we have carried out 

investigations, partially optimised the 
proposed concept and designed a 
physical prototype using the 
geometry of a commercial deck 
baking oven with the baking chamber 
cross-section of 80cm x 60cm. 
Two-layer, Péclet stabilised, gas-fired 
volumetric ceramic burners (VCBs) 
also known as porous burners or 
super-adiabatic combustors, were 
selected for the high-temperature 
energy sources. 

This relatively new and very efficient 
combustion technology provides 
burners capable of exchanging up to 
50% of the total energy of the burned 
fuel via thermal radiation. This is far 
more than any other burner 
technology can offer. Furthermore, the 
porous VCB technology, which was 

View on the sealing mounted VCBs above the quartz glass plates, 
through the front oven glass-door 

Very wide power modulation range of VCBs of 1:10 (or more 
depending on the operating conditions) enables fast and 
easy adjustment of the temperature within the baking oven 
through the VCB power adjustment.
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previously implemented in various, 
mainly high-temperature applications, 
e.g., in the glass, paper, or aluminum 
industries, has not yet found its place 
in food industry processes.

In the designed prototype, twelve 
specially designed VCBs were 
mounted on the ceiling of the deck 
oven and positioned as to face 
products being baked. In between 
the burners and baking area, the 
quartz-glass windows were mounted 
allowing around 94% of the direct 
thermal radiation from the burners to 
reach the bread loaves whilst at the 
same time effectively separating the 
exhaust gas and baking areas. Hot 

exhaust gasses were guided through 
the set of channels in the baking oven 
walls and also below the baking plates 
in the direction of the exhaust. 

Extensive experiments on the 
prototype oven were conducted with 
and without baked goods and were 
used to verify the results of numerical 
simulations and determine the effects 
of the proposed concept on the 
baking process and quality of the 
reference baked goods. Results were 
compared with those obtained from 
the reference electro deck oven of 
the same geometry and size. These 
results demonstrated that high 
surface temperatures of the porous 

ceramic matrix in operation, resulted 
in thermal radiation with maximal 
intensity in the NIR part of the 
electromagnetic spectra, namely at 
the wavelengths in the range 
1300nm-1500nm. These wavelengths 
nicely correspond to one of the 
absorption lines of water, resulting in 
improved heat transfer from VCBs to 
the water rich objects such as dough. 
In addition, a wide range of VCB 
regulation (minimal to maximal power 
ratios of 1:10 and more) and high 
radiation-to-convection heat transfer 
between this burner type and a 
heated object, have an additional 
positive effect on the baking process; 
specifically, a reduced baking 
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“This relatively new and very efficient combustion 
technology provides burners capable of 
exchanging up to 50% of the total energy of the 
burned fuel via thermal radiation. ”

This research has awoken huge interest in the students 
from different branches of the Technical Faculty at 
Friedrich-Alexander University in Erlangen resulting in a 
dozen B.Sc. and M.Sc. theses from the students of life 
science, chemical and biological engineering, energy 
technique, mechanical engineering, etc. Each one of them 
was an important part of the research team and made their 
own contribution to the success of this research. BAKINGEUROPE Autumn 2021
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duration of up to 20% compared to 
the conventional methods. Another 
characteristic of this concept its 
ability to regulate partially the ratio of 
the heat exchanged via direct thermal 
radiation from the burner surfaces 
and via convection from the hot 
exhaust gases, by adjusting the 
air-to-fuel ratio in the wide range of 
lean mixtures. For example, increased 
amounts of combustion gases are 
related to the lower combustion 
temperatures and higher volume 
flows of the exhaust gasses. This 
means that by increasing the air flow 
rate of combustion gases and leaving 
the burner output power unchanged, 
the energy transferred via direct 
thermal radiation is reduced whilst 
that transferred to the baking area via 
convection from the flue gases is, as a 
result, increased.

Baked goods quality
The 800g white bread loaves and 
80g buns on test showed that in 

terms of browning, structure, 
porosity, crust thickness, etc., the 
quality was unchanged compared to 
that of the same goods baked in the 
reference commercial deck oven of 
the same size. 

Finally, the proposed concept 
showed much lower thermal inertia 
than that in the reference commercial 
oven along with a much speedier 
ability to change the internal baking 
conditions. Further energy saving 
through the total baking time 
reduction of around 20% and shorter 
preheating times were reported due 
to flexibility in the regulation of burner 
power together with a wide range of 
power modulation.

Main conclusions and outlook
Although tested in laboratory 
conditions, this concept 
demonstrates the maturity and the 
huge potential of VCB technology for 
the food industry in general but for 

baking processes in particular. It 
combines and uses the advantages of 
an extremely high radiation-to-
convection thermal energy transfer of 
VCBs with their unique regulation 
dynamics. The experimental 
characterisation of the oven 
demonstrated its stable operation 
over a wide range of burner operating 
parameters, i.e., thermal loads and 
excess air ratios. As a result, a wide 
range of baking programmes can 
easily be adjusted. 

The current ongoing research 
extends the possibilities for application 
of the proposed concept by introducing 
NIR thermal radiation reflector to the 
system for precise and adaptable 
distribution of the energy over the 
baking plate in accordance with the 
product demands. The additional aim 
of the current research is to test this 
concept in tunnel baking ovens with 
the pallets of reference baking goods 
extended to flat pastry and cookies. 
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the food industry in general but for 

baking processes in particular. It 
combines and uses the advantages of 
an extremely high radiation-to-
convection thermal energy transfer of 
VCBs with their unique regulation 
dynamics. The experimental 
characterisation of the oven 
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excess air ratios. As a result, a wide 
range of baking programmes can 
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extends the possibilities for application 
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NIR thermal radiation reflector to the 
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 NUTRITION AND 
HYDRATION
for the older adults living with 
dementia in care

ndernutrition and 
dehydration in older adults is 
a concern for healthcare 
professionals, as well as 

individuals and their families. The 
consequences of undernutrition, 
which are serious in all ages, are 
especially prominent in the older 
population. Being generally more 
vulnerable as well as not being able to 
recover promptly, older people are at 

higher risk of falls, more frequent and 
longer hospital stays, increased 
infections as well as an increased risk 
of dying. Reduced appetite and thirst 
along with physical and cognitive 
impairments can make it difficult for 
older people to consume sufficient 
amount of food and fluids. The 
subsequent adverse events such as 
falls or infections can further influence 
nutritional status, creating a vicious 

cycle of undernutrition and disease. 
Once established, the cycle is almost 
impossible to escape. This is a major 
public concern, not only because 
quality of life is compromised for 
those affected, but also due to the 
economic impact that these events 
have on society.

Due to numerous functional and 
physiological alterations associated 

“Early detection of undernutrition may be difficult 
because it cannot rely solely on anthropometric 
measurements.”

Written by:

Associate Professor at London Geller 
College of Hospitality and Tourism, 

University of West London, UK

Researcher in Evidence Synthesis, 
Healthcare Infection Society, 

London, UK

Student at the School of Psychology, 
University of East Anglia, UK

Dr Amalia Tsiami Dr Aggie Bak Athina M. Manginas
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with age, older people frequently do 
not consume sufficient amounts of 
food and fluid and their diet is usually 
of poor quality. As a result, the 
prevalence of macro- and 
micronutrient undernutrition is high in 
both free-living and institutionalised 
older adults. It is estimated that the 
prevalence of protein energy 
malnutrition may be as high as 15% in 
community dwelling older people, 
25-65% in care home residents and 
35-65% in older hospital patients. 
Early detection of undernutrition may 
be difficult because it cannot rely 
solely on anthropometric 
measurements and needs 
consideration of other factors. BMI for 
instance, is an established marker for 
nutritional status in younger 
populations but is not useful when 

assessing nutritional status in older 
people. Sarcopenic obesity, which is 
a common problem within clinical 
settings and is especially prevalent in 
older patients, gives the impression 
that the person is over-nourished due 
to increased amount of fat mass but is 
in fact a type of undernutrition arising 
from an extensive muscle wastage 
caused by protein deficiency. This 
type of undernutrition usually occurs 
as a result of an acute decrease in 
food intake e.g., due to a sudden 
illness or food withdrawal. Recovering 
muscle mass in older people is 
difficult, if not impossible in some 
circumstances. 

Chronic undernutrition on the other 
hand depletes all energy stores, 
leaving a person with little fat and 

muscle reserves. At this stage, 
micronutrient deficiencies are also 
common. People with dementia are 
particularly vulnerable to chronic 
undernutrition because they may 
forget to eat or they may lose the 
skills necessary for feeding, e.g. how 
to use eating utensils.

Over many years, different strategies 
have been used to help older people 
maintain or improve their nutritional 
status. These are usually individual-
focused and aim to address the 
underlying conditions. Strategies may 
include assistance with feeding, 
proving preferable foods, sensory 
stimulation, providing modified-
consistency diet, food fortification 
and food supplementation. These 
interventions have been shown to be 
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effective in the research context, but 
are difficult to sustain in healthcare 
settings because they are extremely 
time consuming. Food fortification 
may be the easiest and cheapest 
option to improve nutritional status. In 
a study by Odlund et al,1 nursing 
home residents received either 
regular diet provided by a facility, or 
the same meals fortified with energy-
dense ingredients. The study reported 
that the residents in the treatment 
group tended to consume more 
calories and experienced less 
infectious episodes than those in the 
control group. Despite its 
effectiveness and relative ease of 
implementation, this strategy is not 
commonly used in healthcare 
settings. On the other hand, Oral 
Nutritional Supplements (ONS), in a 
form of milk or juice-based fortified 
drinks, are still a predominant method 
for managing nutritional status used 
in hospitals and nursing homes. They 
have been found to be clinically 
effective in maintaining nutritional 
status when used as intended. These 
supplements aim to provide 
additional nutrition between meals, 
but in practice, there are many older 
people who get their nutrition almost 
exclusively from ONS. The 
supplements are well-accepted by 
healthcare staff because they do not 
require any preparation or equipment 
and often require little assistance to 
be consumed. However, because of 
the frequent overuse of these 
products, ONS were coined as 
“McDonald’s of the nursing homes”. 
Some residents seem to like or even 
prefer ONS to consuming regular 
foods, but they are generally not well 
accepted and the compliance with 

consumption is generally low, ranging 
from 50% to 94%. ONS are also 
frequently used to substitute, rather 
than supplement main meals, 
therefore not providing sufficient 
nutrition for those who consume 
them. 

While it may be easy to criticise 
healthcare institutions for not 
providing adequate nutrition for their 
patients or residents, it is also worth 
remembering that these facilities 
usually have limited financial 
resources. One study undertaken by 
the researchers at the University of 
West London (UWL), where a 
Catering Manager and a Catering 
Assistant from the dementia unit in a 
nursing home in London were 
interviewed to identify the barriers in 
providing a nutritious diet, reported 
that the cost of ingredients and the 
challenges of planning menus that fit 
different cultural and physiological 
requirements were the most 
important reasons for inadequate 
nutrition. The preliminary data from 
this study also indicated that most of 
the residents did not meet the daily 
energy requirements recommended 
by the British Nutritional Foundation 
(Table 1). 

The amount consumed was closely 
linked with the residents’ functional 
status (categories described in Table 
2), with the residents who were eating 
independently consuming the highest 
average calories. The residents who 
were able to eat independently but 
needed prompting to do so 
consumed less, but those residents 
who needed physical assistance with 
feeding consumed the lowest number 

of calories. Neither of these groups of 
residents consumed the 
recommended daily minimum 
requirement. This is consistent with 
the findings from another study which 
reported that the average food intake 
in nursing home residents was only 
1205kcal a day, despite the majority 
of the participants being able to eat 
independently10. 

Rates similar to those observed for 
undernutrition have also been 
reported for hydration status. As 
many as 20% of older patients 
admitted to hospital show symptoms 
of dehydration while in long-term 
care facilities this figure can be as 
high as 33%. Fluid intakes in care 
homes have been reported to be very 
low, with up to 99% of the residents 
not meeting the minimum 
recommended amount of 1500ml 
and most consuming less than 
1000ml (8). Strategies for improving 
hydration care for care home 
residents have been proposed by the 
researchers at the University of West 
London, and the feasibility of these 
interventions was tested in the 
‘real-world’ setting using the 
improvement science methodology.2-8

This project demonstrated that there 
were virtually no residents who 

“Fluid intakes in care homes have been reported 
to be very low, with up to 99% of the residents not 
meeting the minimum recommended.”

Table 1: Average energy requirements 
per day for older adults; values based 
on moderate activity, which represents 
a typical resident walking around the 
dementia unit. 

Age Males Females

65-74 2342 kcal 1912 kcal

75+ 2294 kcal 1840 kcal
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managed to consume 1500ml of the 
minimum recommended fluids, with 
those in the “needs assistance” group 
drinking the smallest amounts. 
Additionally, the researchers showed 
that the majority of these residents 
were given less than 1500ml of fluids 
a day, with the most dependent 
residents receiving the smallest 
amount. 

There were other factors that 
prevented these residents from 
drinking. The participants reported 
that they did not like the drinks they 
wanted and that the inadequate 
design of the drinking vessels 
prevented them from drinking. 
Successful strategies to increase fluid 
intakes included an introduction of 
protected drink times, introduction of 
a drinks menu, providing additional 
drinks before breakfast and an 

introduction of drinking vessels better 
designed for older people. However, 
as with the nutritional support, these 
interventions were difficult to sustain 
once the research project was 
finished. 

Another part of research at UWL 
focused on the fluid and food waste 
in the dementia units. The study 
found that the waste was highest for 
residents who needed prompting, 
followed by those who needed full 
assistance and was lowest in the 
independent residents. Although 
residents were served differing 
amounts of foods and fluids, this 
suggests that those who needed 
prompting did not receive 
appropriate assistance to enable 
them to drink adequate amounts. 
Similar assumptions can be made 
about the fully-dependent residents 
who clearly did not receive 
appropriate assistance. However, 
even those who were considered fully 
independent left high amounts of 
foods and fluids unconsumed, which 
signifies that they either did not like 
what they were being given or they 
may have been inappropriately 
categorised as independent by the 
staff when in fact they should have 
been in the “needs prompting” 
category. Another very interesting 
finding was the relatively high amount 
of food and fluid provided to all 
residents. Considering the previous 
study, which reported that the 
amounts served to the residents were 
often below the recommended 
1500ml that they are meant to 

Table 2: Description of resident categories based on the ability to eat and drink 
(developed for I-Hydrate project conducted by researchers in UWL7) 

Level of assistance required Description of typology

Independent

A resident who is physically and cognitively able to 
eat and drink unassisted, i.e. is able to pick up  eating/
drinking equipment and use them to feed themselves 
without the need for assistance or encouragement  
from staff.

Needs prompting

A resident who is physically able to eat unassisted but 
needs the eating/drinking equipment to be placed in 
their hands or needs verbal encouragement/reminders 
from others to be able to consume their food or drink.

Needs assistance
A resident who is physically unable to pick up, manoeu-
vre or hold the eating/drinking equipment and needs 
full assistance from staff to consume food or fluids. 
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eat and drink unassisted, i.e. is able to pick up  eating/
drinking equipment and use them to feed themselves 
without the need for assistance or encouragement  
from staff.

Needs prompting

A resident who is physically able to eat unassisted but 
needs the eating/drinking equipment to be placed in 
their hands or needs verbal encouragement/reminders 
from others to be able to consume their food or drink.

Needs assistance
A resident who is physically unable to pick up, manoeu-
vre or hold the eating/drinking equipment and needs 
full assistance from staff to consume food or fluids. 
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consume1, it demonstrates that 
serving sufficient amounts of food 
and fluid is essential, but is not the 
only factor which when considering 
provides adequate nutritional care. 
Other factors include appropriate 
assistance and providing foods and 
fluids that are well-accepted by the 
residents. Additionally, considering 
the amount of food wastage 
observed, there is a need for these 
facilities to provide smaller but 
energy-dense foods. 

The above evidence emphasizes the 
importance of further research, with 
the focus on improving nutritional 
and fluid intakes of older adults living 
with dementia. Some possible 
interventions could include serving 
smaller but nutritionally dense food 
portions and ensuring that residents’ 
needs and preferences were met on 
an individual basis. These 
interventions could help to reduce 
food waste while giving the flexibility 
to invest in higher quality ingredients,

balancing the cost. This could be 
achieved by creating new meal 
recipes which take into consideration 
not only the portion sizes but also 
focus on sensory presentation to 
make the meals tasty and visually 
appealing. Currently, the London 
Geller College of Hospitality and 
Tourism, which is a part of UWL, is 
working to improve the nutritional 
provision of baked goods and drinks 
to tailor them to the needs of older 
adults. 

Some of the information presented in 
this article was obtained from the 
unpublished data of the I-Hydrate 2 
project. The project focused on 
optimising nutrition and hydration in 
residents living with dementia and 
was supported by the research grant 
from Abbeyfield. The authors would 
like to acknowledge the contribution 
of the researchers from the Richard 
Wells Centre at UWL: Prof. H. 
Loveday, Prof. J. Wilson, C. Green and 
A. Tingle. Further information about 
the project and findings can be found 
at: I-Hydrate | University of West 
London (uwl.ac.uk). 
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ooking is an ancient 
practice that improves 
organoleptic properties of 
foods, nutrient 

bioavailability and microbiological 
safety. Nowadays, cooking practices 
like baking, frying and roasting are 

indispensable in our daily lives. As a 
result of chemical reactions induced 
by heat during cooking, a plethora of 
new molecules is generated in foods, 
some of which have been claimed to 
impart positive health effects. 
Conversely, certain undesired 

compounds may also be formed 
during the cooking process, that 
exhibit carcinogenic and, in some 
cases, mutagenic properties. The 
discovery of acrylamide in 
carbohydrate-rich cooked foods by 
Swedish researchers has, as a result, 
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raised global concern among 
consumers with scientists now 
researching measures to control the 
formation of this compound in 
thermally processed foods. 

As a probable human carcinogen, 
acrylamide is formed when food is 
heated to high temperatures of 
100°C or above. Studies suggest that 
a Maillard reaction, a chemical 
reaction in food, takes place between 
amino acids and reducing sugars 
when foods are heated, which is in 
turn responsible for the formation of 
acrylamide. 

Essentially, acrylamide is formed from 
free asparagine in the presence of 
carbonyl compounds, such as 
reducing sugars and the products of 
their degradation, during the heating 
of food[1,2]. The foods rich in free 
asparagine and reducing sugars, 
therefore, have the highest potential 
to form the compound. 

The main dietary sources that 
present exposure to acrylamide 
are bakery foods alongside fried 
potato products and coffee[3]. 
Asparagine is considered a major 
precursor of acrylamide formation, 
because it gives it an effective 
backbone to the compound. It also 
occurs naturally in plant materials 
including cereal grains, potatoes, 
cocoa, and coffee. 

Acrylamide formation shares the 
same route of browning and flavour 
development during the Maillard 
reaction, so it is still a challenge for 
food manufactures to mitigate the 
process whilst at the same time, 
maintaining desired sensorial 
properties. 

Under EU regulation (Commission 
Regulation 2017/2158), the food 
industry is obliged to produce 
products whereby acrylamide levels 
are kept as low as reasonably possible 
and that demonstrate a commitment 
to making those reductions. 

The FoodDrinkEurope Acrylamide 
Toolbox (2019) is a useful document 
to help implement these 
regulations[4], however, further 
product development of low 
acrylamide containing foods is still 
required, to keep consumer 
perception higher and for to preserve 
good flavour as well as aesthetics. 

The legislation sets out benchmark 
levels which refer to generic 
performance indicators, however, 
there is no maximum limit and 
manufacturers are advised that they 
should be able to demonstrate and 
follow good manufacturing practices 
to keep acrylamide at its lowest 
possible level. Food business 
operators are also advised to be 
aware of the current benchmark 
levels and that they may be lowered 
in the near future. These obligations 
also extend to staff who should be 
familiarised with the requirements. 

It is worth noting, that so-called 
‘healthy/healthier ingredients’ may 
not always be responsible for the 
reduction of acrylamide formation 

during baking and that they may 
actually result in level that have 
increased. 

The effects of raw materials
The selection of asparagine-low or 
free asparagine cereals combined 
with the sourcing of flour produced 
by good farming practices, is the key 
to keeping the acrylamide-forming 
potential of bakery products to a 
minimum. For example, this selection 
process involves sourcing of raw 
ingredients that employ good farming 
practices that avoid the accumulation 
of free asparagine and include 
balanced sulphur fertilisation, 
avoidance of excessive and late 
nitrogen fertilisation as well as 
appropriate crop protection measures 
to avoid fungal infection[5]. 

Also worthy of note is that wholegrain 
flours contain higher amounts of free 
asparagine than white flours due to 
the higher concentrations found in 
bran and germ. In the same way, 
dilution with lower quantities of free 
asparagine flours, such as rice or 
maize, may result in lower acrylamide 
levels. Rye and oat may contain lower 
levels of asparagine than wheat, 
however, with wholegrain flours and 
dietary fibre sources widely accepted 
as a part of a healthy diet, 
manufacturers need to strike a 
balance in order not to compromise 
these benefits. Raw materials that 

“Worthy of note is that 
wholegrain flours contain higher 
amounts of free asparagine than 
white flours.”
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“Replacing invert syrup or high fructose corn 
syrup with honey, molasses, or fruit concentrates 
has no impact on the formation of acrylamide.”
may already contain high amounts of 
acrylamide include coffee, roasted 
almonds, prunes, dried pears, 
hazelnuts and peanuts, whereas 
raisins and sultanas contain none or 
very low levels. 

The effects of recipe formulation
Desired browning and texture profiles 
can be achieved by incorporating 
reducing sugars into sweet bakery 
products but at the risk of finishing up 
with higher acrylamide formation. 
Although free asparagine is the 
limiting factor for its formation in 
cereal-based products, the use of 
reducing sugar sources should be 
avoided. It should be kept in mind 
that replacing invert syrup or high 
fructose corn syrup with honey, 
molasses, or fruit concentrates has no 
impact on the formation of 

acrylamide, as they are all largely 
composed of reducing sugars. 
Hence, if substitution is necessary, 
rather than omitting these syrups, 
they should be replaced with refined 
sucrose (a non-reducing sugar). 

One of the major causes of 
acrylamide formation in a recipe is 
when ammonium bicarbonate is 
added, especially in the presence of 
additional reducing sugar sources, 
the addition of which has a multi-
faceted role in the formation of 
acrylamide; the pH is increased 
elevating the Maillard reaction overall, 
the combined effect of which yields 
higher amounts of carbonyl 
compounds, the partial replacement 
or avoidance of the use of ammonium 
bicarbonate and the lowering of the 
pH by 1-2 units through the addition 

of organic acids (such as citric acid), 
which alters the final product taste. 

Finally, the addition of both calcium 
chloride and calcium lactate is also 
very effective for lowering acrylamide 
formation, however, the resulting 
changes in taste need to be assessed. 

There are a few strategies that may 
not affect sensorial properties, but 
they cannot always be applicable to 
disparate product categories. 
Accumulation of lactic acid during 
sourdough fermentation (low pH), for 
example, helps to keep acrylamide 
lower after baking as does yeast 
fermentation which also lowers 
reducing sugar concentrations. 

During sourdough fermentation, free 
asparagine concentration changes 

BAKINGEUROPE Autumn 2021
www.bakingeurope.com

http://www.bakingeurope.com


42 FOOD SAFETY
CONTROLLING ACRYLAMIDES – NEW RESEARCH

“Replacing invert syrup or high fructose corn 
syrup with honey, molasses, or fruit concentrates 
has no impact on the formation of acrylamide.”
may already contain high amounts of 
acrylamide include coffee, roasted 
almonds, prunes, dried pears, 
hazelnuts and peanuts, whereas 
raisins and sultanas contain none or 
very low levels. 

The effects of recipe formulation
Desired browning and texture profiles 
can be achieved by incorporating 
reducing sugars into sweet bakery 
products but at the risk of finishing up 
with higher acrylamide formation. 
Although free asparagine is the 
limiting factor for its formation in 
cereal-based products, the use of 
reducing sugar sources should be 
avoided. It should be kept in mind 
that replacing invert syrup or high 
fructose corn syrup with honey, 
molasses, or fruit concentrates has no 
impact on the formation of 

acrylamide, as they are all largely 
composed of reducing sugars. 
Hence, if substitution is necessary, 
rather than omitting these syrups, 
they should be replaced with refined 
sucrose (a non-reducing sugar). 

One of the major causes of 
acrylamide formation in a recipe is 
when ammonium bicarbonate is 
added, especially in the presence of 
additional reducing sugar sources, 
the addition of which has a multi-
faceted role in the formation of 
acrylamide; the pH is increased 
elevating the Maillard reaction overall, 
the combined effect of which yields 
higher amounts of carbonyl 
compounds, the partial replacement 
or avoidance of the use of ammonium 
bicarbonate and the lowering of the 
pH by 1-2 units through the addition 

of organic acids (such as citric acid), 
which alters the final product taste. 

Finally, the addition of both calcium 
chloride and calcium lactate is also 
very effective for lowering acrylamide 
formation, however, the resulting 
changes in taste need to be assessed. 

There are a few strategies that may 
not affect sensorial properties, but 
they cannot always be applicable to 
disparate product categories. 
Accumulation of lactic acid during 
sourdough fermentation (low pH), for 
example, helps to keep acrylamide 
lower after baking as does yeast 
fermentation which also lowers 
reducing sugar concentrations. 

During sourdough fermentation, free 
asparagine concentration changes 

BAKINGEUROPE Autumn 2021
www.bakingeurope.com

43

BAKINGEUROPE Autumn 2021
www.bakingeurope.com

FOOD SAFETY
CONTROLLING ACRYLAMIDES – NEW RESEARCH

Prof. Dr. Vural Gökmen 
Food Quality and Safety (FoQuS) 
Research Group
Department of Food Engineering 
Hacettepe University 
06800 Beytepe, Ankara, Turkey 
Tel: +90 312 2977108 
Email: vgokmen@hacettepe.edu.tr 
web: https://foqus.hacettepe.edu.tr

FOR MORE INFORMATION →

About the authors

Vural Gökmen, BSc, MSc, PhD, is a professor in the Food Engineering Department 
at Hacettepe University. His responsibilities include to teach at undergraduate and 
graduate levels, to supervise MSc and PhD theses, to conduct research projects, and to 
give consultancy to food industry through knowledge and technology transfer. As one 
of the leading experts on food science, Prof. Gökmen has contributed greatly to the 
understanding of process-derived effects on the quality and safety of foodstuffs. 

Tolgahan Kocadağlı, BSc, MSc, PhD, is an assistant professor in the Food Engineering 
Department at Hacettepe University. His research interest is about investigating low 
molecular weight food components mainly concerning their chemical reactions and 
interactions with a focus on food processing and formulation. He has been working on 
mitigating thermal process contaminant and thermal flavour formation. 

References

1. Mottram, D. S.; Wedzicha, B. L.; Dodson, A. T. (2002). Acrylamide is formed in the Maillard reaction. Nature, 419 (6906), 448-449.
2. Stadler, R. H.; Blank, I.; Varga, N.; Robert, F.; Hau, J.; Guy, P. A.; Robert, M. C.; Riediker, S. (2002). Acrylamide from Maillard reaction 

products. Nature, 419 (6906), 449-450.
3. Mesias, M. and Morales, F. J. (2016). Chapter 7 - Acrylamide in Bakery Products. Acrylamide in Food. V. Gökmen, Academic Press: 

131-157.
4. The FoodDrinkEurope Acrylamide Toolbox (2019), https://www.fooddrinkeurope.eu/resource/acrylamide-toolbox/
5. Oddy, J., Raffan S., Wilkinson, M. D., Elmore J.S., Halford N. G. (2020). “Stress, nutrients and genotype: understanding and 

managing asparagine accumulation in wheat grain.” CABI Agriculture and Bioscience 1(1): 10.
6. Gökmen, V. (2016). Introduction: Potential Safety Risks Associated with Thermal Processing of Foods. Acrylamide in Food. V. 

Gökmen, Academic Press: xxi-xxvi.

HACETTEPE 

UNIVERSITY

are small, so there are a number of 
simple methods of reducing 
asparagine and therefore, acrylamide 
formation which include the 
prolonging of yeast fermentation or 
the selection of conditions which 
promote optimal yeast activity 
thereby decreasing the pH through 
the accumulation of lactic acid. 

Another approach is the use of 
asparaginase, an enzyme that 
converts free asparagine into different 
amino acid (aspartic acid) which is 
not a precursor of acrylamide 
formation. This method is accepted 
as the most effective way to preserve 
sensory attributes, especially when 
very low levels are required, e.g. baby 
foods (biscuits and rusks, BML: 40 
µg/kg). The enzyme should be active 
in the dough conditions and a 
contact duration determined. Limiting 
dough conditions include low 
hydration levels, high pH, or high-fat 
content.

Effect of thermal load during baking 
Acrylamide is generally found in the 
crusts of bakery products where 
temperatures during cooking can 
exceed 100°C . Reducing the overall 
oven temperature or the baking 
duration to achieve a lighter surface 
colour, is an easy approach to reduce 
the amount of acrylamide. This can 
similarly be achieved by reducing the 
surface area per weight of a product 
(thicker biscuits, bigger loaves of 
bread etc.) of the final product. 

Conclusion
Hacettepe University Food Quality 
and Safety (FoQuS) research group 
has long been working on lowering 
acrylamide formation in foods and is 
aware of the challenges that the 
industry is facing. A baker can easily 
understand that all the approaches 
mentioned in this article mitigate 
acrylamide formation but 
compromise the sensory attributes of 
the product they make. It is evident 

that acrylamide formation and 
flavour/browning development are 
closely linked, therefore, it is not an 
easy task to keep instances of 
acrylamide formation low and at the 
same time maintain the same sensory 
profile. In these circumstances, it is 
generally accepted that lowering 
acrylamide in an existing product 
leads effectively produces a different 
product altogether. One suggestion is 
that levels of acrylamide in an existing 
product be reduces gradually over a 
longer period of time so that 
consumers can get better 
accustomed to minor changes. 
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eriodically, articles appear in 
the press concerning the 
right way to eat a chocolate-

covered biscuit (be it a Chocolate 
Hobnob, a Jaffa Cake, or a Chocolate 
Digestive): Chocolate side up, or 
chocolate side down? According to 
the manufacturers (McVitie’s), the 
chocolate side is most definitely the 
underside, as the biscuits are dunked 
in a reservoir of liquid chocolate 
during the production process. 
However, most people apparently 

prefer to eat their biscuits chocolate 
side up. Hence, the suggestion from 
the more excitable commentators in 
the press that we have been eating 
them ‘all wrong’.1

Given that the brain, or rather our 
eyes, are drawn to energy dense (or 
high-fat) foods, it certainly makes 
sense to have the chocolate side 
facing up, as that is simply more 
visually appealing than staring at the 
biscuity base.2 Note here only how 
much of the pleasure of eating and 
drinking actually comes from the 
visual expectations that are elicited 
by looking at desirable foods. This, 
after all, is why ‘dine in the dark’ 
restaurants never lead to an especially 
enjoyable food experience.3 And 

while top and bottom may be hard to 
discern when chocolate biscuits 
come wrapped in a tube as they so 
often do, one might well point to the 
fact that in presentation trays/boxes, 
the chocolate is always visible (when 
not wrapped in foil that is, as is 
sometimes the case), again 
suggesting that the chocolate side 
should really be considered the 
upper side.

At the same time, however, one 
might wonder, from a flavour (or 
gastrophysics) perspective,4 what the 
right thing to do is? The majority, but 
by no means all, of the taste buds are 
located on the surface of the tongue,5

and hence you might be tempted to 
think that is where the most flavourful 

“This, after all, is why ‘dine in 
the dark’ restaurants never lead 
to an especially enjoyable 
food experience.”

http://www.bakingeurope.com
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ingredients should be concentrated. 
Chocolate side down, then! And yet 
all that delicious chocolatey flavour is 
really detected by the nose, both the 

orthonasal sniff, before/as we take a 
bite, and the retronasal pulses of 
volatile-rich air that are pushed out 
from the back of the nose as we 

masticate and swallow. The olfactory 
hit might well be maximised by 
ensuring the chocolate is on the 
upper surface when the biscuit enters 
your mouth. That said, it is important 
to remember that saliva interacts with 
what we are eating, either helping to 
release volatile aromas from the food 
matrix during mastication, or else 
retaining them in ways that the food 
scientists are still only now beginning 
to understand.

Discussion of the ‘right way’ to eat 
food also crops up in the case of 
nigari sushi. This is always presented 
with the fish on top. I, for one, was 
shocked to find that diners are 
supposed to turn the sushi over on its 
way from plate to mouth, so that the 
fish (and not the rice base) is in direct 
contact with the tongue.6 This, of 
course, is no mean feat for those of us 
who don’t use chopsticks on a daily 
basis!7 Given that raw fish delivers 

According to the manufacturers, 
this is how a Pringle should 
look in your hand as you hold it 
for the most intense flavour hit 
namely, with the ends falling 
down and the Pringle rising in 
the centre (convex side facing 
up). It turns out that only the 
upper side gets a sprinkling 
of seasoning in the factory. 
However, anyone wanting a less 
intense flavour hit should make 
sure to have the concave side 
facing up instead.

“There is even a right and a 
wrong way to eat pizza – 
though in this case it is more 
about how to ensure that the 
toppings end up in your mouth 
and not your lap.”
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“Given that we really do eat first with our eyes, I 
believe that the tastiest (and/or certainly the most 
energy-dense) elements should always be visible.”
more of a textural than necessarily an 
olfactory experience, this inversion 
makes more sense than in the case of 
chocolate biscuits, I would say.

I have often wondered about Pringles 
too. Apparently, according to the 
manufacturers, the double horseshoe 
shape should be inserted into the mouth 
as shown in the image on the previous 
page, so as to maximise the seasoning’s 
contact with the tongue/taste buds. The 
seasoning, so, it turns out, is only 
added to the upper side of Pringles.8

There is even a right and a wrong way 

to eat pizza – though in this case it is 
more about how to ensure that the 
toppings end up in your mouth and 
not your lap.9 According to self-styled 
pizza expert Daniel Young, you need 
to fold over a slice of pizza into a 
wallet shape before trying to put any 
of it into your mouth. If we follow 
Young’s suggestion, it means that just 
as is the case for sandwiches, 
burgers, and hot dogs, the outer 
slices of bread, bap, or bun are really 
there primarily to provide a non-sticky 
handle for the tasty contents 
contained within. This despite the fact 
that from a flavour perspective, the 

arrangement might actually give rise to 
a less flavourful experience overall. 10

In the bakery category, some people 
have been ‘horrified’ to learn that 
there are consumers out there who 
choose to eat their sausage rolls from 
the middle outwards, and not from 
one end to the other!11

Ultimately, what counts as the top 
and what the bottom of a biscuit, a 
potato chip, or any other food item 
for that matter, is likely determined by 
several factors, with the orientation of 
the product during the manufacturing 
process coming way down the list in 
order of importance (at least if you 
ask me). 

Maximising the eye-appeal of a food, 
by presenting the most desirable (be 
it expensive, tasty) or differentiating 
elements on top (as in the case of 
nigari sushi), so that they can be seen 
by the customer/consumer is clearly 
important, especially given that, as 
Apicius noted long ago, “we eat first 
with our eyes”.12 Thereafter, in the 
case of those foods that are designed 
to be eaten with the hands, practical 
constraints around how easy it is to 
handle the food play a key role in the 
design of the food experience. Finally, 
one might also want to think about 
which food orientation helps to 
maximise the flavour experience. Yet 
here it is worth noting that the release 
of flavour volatiles as we masticate/
eat is a phenomenally complex 
process, one that the food scientists 
are only just beginning to understand. 
As such, given that we really do eat 
first with our eyes, I believe that the 
tastiest (and/or certainly the most 
energy-dense) elements should 
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constraints around how easy it is to 
handle the food play a key role in the 
design of the food experience. Finally, 
one might also want to think about 
which food orientation helps to 
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here it is worth noting that the release 
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always be visible (on top) thus helping 
to optimise the consumer’s flavour 
expectations. That is, foods should 
probably be presented in the way 
that appeals to the eye as much as 
to the mouth. 

Given the above, I would therefore 

question the suggestion from the 
more excitable commentators in the 
press as to whether those of us who 
choose to eat our biscuits with the 
chocolate on the upper side really are 
doing it all wrong. In the end, I doubt 
that McVitie’s really care how we eat 
their chocolate biscuits. Nevertheless, 

given the public fascination with the 
right and wrong way to eat popular 
foods, bringing the topic up seems to 
be a marketing hook that the food 
brands, and the agencies they employ, 
just can’t resist, regardless of the 
merits, logic, or even the seriousness 
of the underlying suggestion. 
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