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Perfect once.
Perfect a million times.

You can grow with GEA Bakery.

We share your passion to create perfection. 
At GEA Bakery we combine the craftmanship 
and knowhow of Comas and Imaforni with the 
process expertise, innovation and global reach to 
help you succeed. 
 
Learn more at gea.com/bakery

H
ealth and well-being in all aspects are well-established 
influencers of the food industry, bakery included. COVID-19 
concerns have quickly been educating consumers to further 
refine what they mean by healthy baked products. The shift 

in purchasing behaviors has been self-explanatory, with a clear 
preference for staple products and those carrying health claims.
According to a survey made by Innova in China, India and Indonesia, 
personal health, and the health of family and friends, tops the list 
of concerns, while the impact on personal income/finances ranked 
second. Indian consumers were the most concerned, 73% of them 
saying that they were very worried about the health of their close 
circle. This is compared to 58% in China and 52% in Indonesia. 
Changes in behavior driven by the pandemic, in the three countries 
and beyond, are becoming part of our everyday routine, whether it’s 
working from home, more social media and online entertainment, 
home exercising even, and cautiously limited visits to cafes/bars and 
restaurants, or trips of any kind.
Health considerations have become more influential in purchasing 
decisions, as consumers are trying to stay healthy and boost their 
immunity. These include ingredients such as turmeric in India, 
chrysanthemum and cordyceps flower in China and royal jelly, 
ginger and mint in Indonesia, the study finds. Moreover, time-proven 
values including familiarity, comfort and improving mood are also 
seen as increasingly important factors for food choices during 
the crisis. Food-safety aspects including shelf-life also factor in 
purchasing decisions. These new considerations offer opportunities 
and inspiration for bakery businesses, in reaching and retaining 
the attention of a more wary consumer. Staying in is the new going 
out and at-home eating occasions borrow from the appeal cafés 
traditionally held. Even more so, they borrow the menu itself: in 
China, 37% of consumers claimed to be ordering more restaurant/
café food online, while 34% were picking up takeout food and meals 
more often. “McKinsey on Consumer and Retail” podcast offers a 
great summary of the current sentiment, as it outlines a resilient 
and confident Chinese consumer. This matches an industry that has 
remained, throughout the health crisis, inspiring and hopeful while 
constantly delivering staple goods. �

Like our page and join our online community: 
www.facebook.com/worldbakers  
 
Follow us on Twitter: http://twitter.com/worldbakers 
We will update regularly on our activities, upcoming  
features and show attendance. 
 
Join our group on LinkedIn search for:  
World Bakers News
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One of the first international trade 
exhibitions to open in Asia as Thailand 
recovers from COVID-19, THAIFEX – 
Anuga Asia successfully attracted the 
F&B industry, organizers report. Amidst 
the challenging business climate, the fair 
attracted a turnout of 797 exhibitors and 
21,104 trade visitors at IMPACT Muang 
Thong Thani. Apart from a strong showing 
from the local community, international 
businesses from countries like Brazil, 
Indonesia, Italy, Korea, Norway, Poland 
and the USA participated through their 
local representative offices.
The trade show this year included both 
online and offline elements with virtual 

options made available for selected event 
highlights. This successful adaptation 
allowed THAIFEX – Anuga Asia to 
provide event participants with a similar 
variety and quality of activities while not 
compromising on safety and security. The 
Future Food Experience+ successfully 
returned this year as an entirely digital 
experience – with 13 industry leaders 
sharing F&B insights and engaging 
in discussions about future trends in 
Southeast Asia with more than 1,100 
registered participants through webinars. 
The virtual event has also been extended 
as interested parties can continue tuning 
in till the end of October. 

Olam Cocoa announced it has achieved 
100% traceability of directly sourced 
cocoa across its global supply chain, 
a commitment undertaken five years 
ago. This means the company can now 
track approximately 12% of the world’s 
cocoa beans back to an individual farm 
or community. In a progress update, 
the company confirmed it is on track 
to meet its targets. These include 
a commitment to achieving 100% 
deforestation and child labor monitoring 
across all managed sustainability 
programs worldwide in its direct supply 
chain by the end of 2020. To achieve 
100% traceability, Olam Cocoa has 
developed an end-to-end traceability 
system that tracks the cocoa at every 
stage in the direct supply chain across 
nine countries. By collecting data such 
as farm and community metrics, cocoa 

bean purchasing and transportation 
information, and details on the facility 
where the cocoa was processed, it can 
provide unprecedented transparency 
for customers and allow sustainability 
programs targeted at tackling child labor 
and deforestation to be tailored to the 
specific needs of farmers and cocoa-
growing communities.

news

 

ECD BakeWATCH® Kill Step 
Calculator Gets Software Update
ECD BakeWATCH® released an update to its 
popular Kill Step Calculator program. The software 
revision, Kill Step 1.5.0, improves on simplicity and 
effectiveness for optimized productivity across global 
regions and integrates a new rule for an accurate 
time above calculations throughout the profile. 
These enhancements add to the solution for FSMA 
compliance data generation and reporting routines. 

The Kill Step Calculator automation software has 
seen wide adoption as a thorough and simple 
method to collect required data and produce FSMA 
documentation for the post-bake HACCP. Integrating 
the BakeWATCH M.O.L.E.® thermal profiler and a 
Windows-based Kill Step Calculator, ECD’s system 
has streamlined accurate bakery D-reduction 
reporting productivity for bakeries around the world.

Study: Ingredient Lists Still Not Clear 
Many products do not offer the clear labeling that 
consumers want, according to new research. In a survey 
of 1,000 adults in the UK and USA, commissioned by 
Ingredient Communications and conducted by SurveyGoo, 
50% of people said they are more likely to buy a product 
if they can recognize all of the ingredients listed on 
the label. However, only 19% of respondents said they 
always recognize all of the ingredients on the pack. 
Demonstrating the risks of this, more than one-third of 
respondents (36%) admitted they are less likely to buy a 
product made with an ingredient they do not recognize. 
Conversely, 44% said they are happy to pay a higher price 
for a product when they recognize all of the ingredients it 
contains. The findings of the survey indicate that a large 
number of consumers consider clear labeling to be a 
priority but also raise questions about how successfully 
the industry is catering to their preferences.

Olam Cocoa 
Traceability

THAIFEX Anuga Concludes 
Successfully
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Tecnopool has earned a key role in the North American food processing 
market thanks to key factors including a good understanding of the 
culture, its in-country presence, personal relationships and technical 
expertise.  North America is considered a market with very high entry 
barriers. According to Nicola Scudella, Tecnopool’s sales manager 
for North America, “Americans, same as Italians for some typical and 
traditional sectors (i.e. food), are very protective of the “Made in the 

U.S. Success for Tecnopool USA”. The challenge is to overcome this initial resistance 
towards foreign products.” Working for members of 
the American Society of Baking is the most secure 
accreditation and a passport to any future negotiation, 
in Tecnopool’s experience. This year has been a further 
test due to the COVID-19 situation. “When I think that 
during lockdown we closed a contract with a large 
leading company like Artisan Chef for three bakery 
lines, I am obviously satisfied with how we rethought 
our communication processes to navigate the crisis,” 
acknowledges Scudella.
Another key factor for a company that supplies 
comprehensive total food processing systems is the high 
level of technical expertise. “Another typical case is when 
companies with large orders find themselves having to 
guarantee higher than normal production rates in a short 
time and without adequate advice, they risk of building 
oversized systems that, once the emergency is over, 
do not repay the construction costs. Also, in this case, 
engaging with an expert partner helps to choose the right 
size, both in terms of system and investment.” Another 
reason why technical expertise is essential when selecting 
food technologies is the fact that the quality of the final 
product is the result of a correctly defined production 
process that was supported by a good system design 
practice, Tecnopool says. 
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I
ndustrial pastry lines are responsible 
for controlling complex operations 
that allow the product to transform, 
expand, form its crust and develop 
its texture. High-precision forming, 

handling and baking rely on technology 
innovation continuously perfecting them 
and are prerequisites to achieving the 
desired results for a diverse range of 
products, every time they run on the line. 
Notably delicate structures, each type 
of pastry has its unique characteristics, 
given by its formulation and preparation 
method. This makes production 
challenges increase in direct correlation 
with the production capacity itself. 
Dedicated lines that are able to adapt to 
each specific requirement and manage 
them simultaneously are the answer.

THE FRENCH PATISSERIE EXPERT
MECATHERM has recently launched 
the MECAPATISSERIE production line, 
designed to be flexible enough to easily 
support product innovation as well 
as seasonal product preferences. The 
French specialist guarantees high-
precision baking with this line, in a lineup 
built with hygiene in mind for industrial 
performance. The MECAPATISSERIE 

line consists of a baking circuit and a 
cooling and freezing circuit. Mixing and 
dosing equipment can be integrated 
easily upstream, as well as packaging 
and product personalization modules. 
This baking system consists of the 
M-TA oven with flexible technology, an 
MVD cooler including a buffer system 
and an MVS freezer with dual infeed, 
as well as depanning solutions that 
can accommodate several types of 
tools (needles, vacuum, fingers). To 
minimize the risk of contamination as 
products leave the baking area, the 
MECAPATISSERIE line has a separate 
cooling circuit (independent from the 
baking circuit) as well as dedicated 
cooling trays. The products are removed 
from the baking trays and then placed 
on cooling trays just after leaving the 
oven, avoiding the risk of contamination 
in this sensitive area. The line is also 
equipped with a tray washer, which can 
clean the baking trays as well as the 
cooling supports. The line is equipped 
with a storage gantry for automatic 
trays changeovers. M-Plan and M-Pilot 
management tools are also incorporated 
to optimize the productivity and 
efficiency of the line.

High throughput is undoubtedly essential to the industrial production of 
pastries. However, it is the close attention to the consistency in quality 
for every single piece of pastry going through the line that will ensure the 
desired standards. Especially since pastries come in deliciously different 
shapes and textures, equipment flexibility is a must.

By Catalina Mihu

Each Pastry Is on the Line 

technology
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François Retailleau, production lines 
manager at MECATHERM, has shared a 
walkthrough of the line with us. It can 
produce a wide range of products, including 
choux pastries, tart shells, pies, macarons 
and other specialties. It’s not limited to 
pastries, either. The MECAPATISSERIE can 
also prepare products such as muffins, 
(sponge) cakes,  or Pastéis de Nata, for 
example. “This is made possible thanks to 
flexible equipment, especially our M-TA oven, 
which can produce many references with 
great accuracy, allowing us to achieve a high 
level of quality and industrial performance,” 
Retailleau explained. The line is designed for 
flexibility in production every step of the way:

• The M-TA oven ensures product diversity 
thanks to a tailor-made baking curve for 
each product, as each zone can have 
completely independent heating profiles.
• Depanners can be fitted with different 
tools or technologies, including vacuum, 
needles, fingers, pushers - on one same 
piece of equipment, which allows easy 
changes between product references.
• Pre-cooling, cooling and freezing times 
are also easily adjustable and can even 
be even by-passed (in particular for the 
freezer), to adapt the process to the 
requirements of each product. In this 
way, fresh or frozen products, simple or 
combined, can be run at the same time. 

PROCESSING CIRCUIT 
(MECAPATISSERIE): 
 Introducing new products on an existing 
line is a matter of adaptation, assuming the 
equipment itself can match the requirements 
of the item. Challenges can come from 
product changeovers needed with the addition 
of new types of pastries into production. In 
this regard, M-PLAN, one of Mecatherm’s 
newest software solutions included with the 
MECAPATISSERIE Line, can help to simulate 
how a new product will be integrated on 
an existing line and what output (products 
per hour) one can expect. “This decision-
support software allows you to simulate 
and test different production scenarios for 
every product, as well as to reach reliable 
and optimized changeover times to address 
transitions between the different products,” 
Retailleau tells us. 

OVEN TECHNOLOGY
The oven has to ensure high precision when 
baking pastries, from the product expansion 
phase to its coloration. To do this, different 

variables need to be controlled such as the 
heat transfer mode, temperature, humidity 
and airspeed. The challenge with large ovens 
is to obtain a uniform appearance for all 
products at the end of the baking process. 
“A modular oven with different configurable 
heating zones offers greater flexibility to 
manage the baking curves with a high level 
of accuracy,” MECATHERM’s specialist adds. 
The M-TA oven is the centerpiece of this 
pastry line, as it can handle a wide range 
of recipes and ensure the high-precision 
baking required for patisserie products. 
The precision of the M-TA oven means the 
perfect production of delicate products with 
a homogeneous result, says the specialist. 
Multiple adjustments mean that tailor-made 
results can be obtained. It has compact and 
independent baking zones, with multiple 
combinations of heating modes associating 
convection and radiation, and precise 
management of airflows.

UNIVERSAL MAKE-UP
Rademaker’s Universal Make-up line has 
been developed and continuously updated 
for the past 20 years to boost its efficiency in 
pastry making. This was done by meeting key 
requirements, including fast and error-free 
adjustment of the machine to make different 
products; reducing spillages and ingredient 
waste; improving cleanability; simplifying 
operations and ergonomics, and minimizing 
maintenance needed.
“What was once done by the baker is now 

Decision-support software allows you to 
simulate and test different production scenarios 
for every product, as well as to reach reliable 
and optimized changeover times to address 
transitions between the different products.

François Retailleau, 
production lines 
manager, 
MECATHERM

Photo: MECATHERM
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technology

done on a conveyor belt. This line must 
operate well from a technical perspective, 
and our engineers can ensure that. Then 
it is important to see how you can work 
as efficiently as possible and still achieve 
high product quality. Dough is a living 
material and the structure can be easily 
damaged by the various processes. Over 
the years, Rademaker has developed dough 
processing technology that handles the 
delicate dough very carefully, from the 
start of the production process to the final 
product,’ says senior bakery technologist, 
Richard van Dooren. 
The make-up line has undergone fine-
tuning ranging from small modifications 
like indicating the direction of the dough so 
that the unit is always placed correctly, to 
an innovative lift system for the conveyor 
belt so that it dries faster after wet cleaning, 
and the introduction of the Tool Assistant, 
which makes a big contribution to the fast 
and error-free changing of the line. The 
flexible, modular design of the Universal 
Pastry Line makes it possible to produce 
nearly all the various types of viennoiserie 
and laminated products in many shapes 
and sizes, filled or unfilled. The goal is 
to translate the craft of 
traditional patissiers 
with the help of 

technology into an industrial process. 
Flexibility is a must for the production 
of a diverse range of laminated dough, 
as well – the trademark of successful 
pastries. At Rademaker, laminators are 
tailor-made using standard components. 
Bakeries can choose from a wide variety 
of configurations in different shapes, from 
a block processor to a fully automated 
laminator, with different widths. The 
system needs to be flexible and able to 
process the desired types of dough; this 
is made possible by its smart operating 
control, enabling different production 
sections to operate independently.
Patisserie, viennoiserie and savory 
pastry are only surpassed by bread in 
consumption of bakery products consumed 
in Europe, research shows; and the diverse 
industrial patisserie market is constantly 
changing. The global pastry market is 
expected to grow at a CAGR of 3.44% 
until 2025, according to a market study 
undertaken by Mordor Intelligence. Because 
it is a product category defined by added-
value as well as its fragility, it remains a 
field of innovations for manufacturers as 
well as technology developers. �

Richard van 
Dooren, senior 
bakery technologist, 
Rademaker
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Source: MECATHERM

It is important to see how you can work as efficiently as 
possible and still achieve high product quality. Dough is 
a living material and the structure can be easily damaged 
by the various processes. 





12 Autumn - 2020

Allergen management is one of the big safety concerns 
in bakery manufacturing, even more so with the rise in 
popularity of products free of certain ingredients that 
are known allergy triggers. Hygiene and clear labeling 
are holding some of the answers, but the complete 
picture is painted in each production facility.

By Catalina Mihu

Allergen Handling 
Spells Safety

cover story

F
ood contamination over the past 
years showcased the dangers of 
bacteria like salmonella, listeria, or 
E.coli reaching plates and immune 
systems. Food allergies are a newer 

enemy in comparison, and their prevalence 
skyrockets, as research into the field delves 
more in-depth.
Labeling has recently come into the spotlight 
with “Natasha’s Law” coming into effect 
in the UK on October 1, 2021. This is not 
only a recent allergy fatality, but it is also 
particularly important to track because 
it showed the urgent need and was the 
catalyst for changing allergen information 
labeling. In Pret a Manger’s case, this was 
the failure to label sesame seeds. “The 
introduction of Natasha’s Law brings greater 
transparency about what people are buying 
and eating, lays down new standards for 
the food companies, and highlights the 
battle against the growing epidemic of 
allergies,” Zac Goldsmith, food minister, 
was commenting on the regulation. It’s 
an essential law to safeguard consumers 
by requiring foods that are prepared and 
packaged on the site in which they are 
sold to label products with the full list of 
ingredients and allergens. 
The new law will include packaged 
sandwiches or salads assembled by staff 
earlier in the day and placed on a shelf for 
purchase. Natasha's Law will apply to any 
food business operator, regardless of its size, 

meaning that both national sandwich chains 
and small businesses alike will have the same 
requirements to display the full ingredients on 
their packaging. Large food chains would likely 
use electronic labeling systems; this could be 
problematic for small businesses, however, as 
they will have to put in place a labeling system. 
To ensure the labeling is correct, staff must 
also undergo proper training, so they can verify 
packaging includes all necessary information. 
Mintel research has found that almost half 
(48%) of Brits are unsure whether or not 
allergen labels are clear, and a further 15% 
have no confidence in them at all. 

KEEPING FOOD  
CONTAMINATION-FREE
There are about 200 foods for which allergic 
reactions have been recorded, with complex 
symptomology. “For the food allergic 
individual, consumption of sub-milligram 
to milligram quantities of the food can 
result in adverse reactions which at best 
are debilitating and at worst can lead to 
hospitalization (e.g. anaphylaxis) and, in some 
cases, death,” Anton Alldrick, special projects 
manager, Campden BRI, told us.
Some time ago, Campden BRI staff proposed 
the acronym PIPE (People, Ingredients, 
Processes, Enforcement) to describe a basic 
approach to food allergen management 
within a food business that provides 
satisfactory answers these questions. In 
summary, PIPE refers to:
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• People – this addresses such factors 
as training, protective clothing, staff 
allocation, staff meals, and workers 
from external bodies such as agency 
(temporary) workers and contractors 
brought on to a site for a specific 
purpose (e.g. maintenance engineers);
• Ingredients – a generic term to 
include all components of the finished 
product including packaging and 
rework. Topics included under this 
heading consist of understanding the 
hazards associated with a particular 
ingredient, supplier quality assurance 
as well as how the ingredient is stored 
and handled within the factory;

• Process – this term addresses all 
aspects related to the actual manufacture 
of the product within a food business. This 
includes factory and equipment design, 
production segregation (and, where not 
possible, production scheduling), hygiene 
and maintenance;
• Enforcement – within this context, 
enforcement refers to all steps to not 
only ensure compliance but also verify 
on a continuing basis that the food-
allergen management systems in place 
remain fit for purpose. 

The PIPE approach recognizes that 
successful food-allergen management 
is heavily dependent on well managed 

Campden BRI staff proposed the acronym PIPE (People, 
Ingredients, Processes, Enforcement) to describe a basic 
approach to food allergen management within a food 
business that satisfactorily answers these questions.

Anton Alldrick, 
special projects 
manager, 
Campden BRI
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operational pre-requisite programs and that 
it is necessary to take a holistic approach 
to the entire food manufacturing process. 
For the food manufacturer, successful food 
allergen management, therefore, begins 
with new product development and ends 
with its delivery to the consumer. 

CHALLENGES AND ANSWERS
While industrial bakeries are seamlessly 
implementing failsafe processes, 
monitoring and equipment, this is more of 
a challenge for the craft bakeries. “The first 
step for a small- or medium-sized bakery 
owner is to well understand the issue and 
ensure that the sales staff is also fully 
aware and committed to communicating 
the necessary information to the final 
customers. To do so, the allergens of each 
ingredient of each product have to be 
identified and the list has to be regularly 
updated,” Christophe Blond, Asia export 
director, Eurogerm, tells us.
Another challenge craft bakers must face 
is avoiding cross-contamination during 
production, as they manufacture many 
different goods ones after the others and 
using the same machines. 
To manage this, bakers can easily reduce 
the ingredient count used by using 
premixes. “This can save a lot of time and 
at different levels. It is also easier and safer 
to depend on just a few reliable, selected 
suppliers, which will provide all the data 
regarding the allergens contained in their 
premixes,” Blond adds.
Eurogerm develops some tailor-made 
(technological, nutritional, sensorial) bread 
improvers and premixes based on some 
specifications previously and clearly 
defined together with customers. Dedicated 
production lines can be used, according to 
the raw materials and the manufacturer’s 
specifications. Eurogerm observes that 
the threshold of cross-contamination has 
changed over the past years. “The entire 
sector of activity is concerned, from the 
grain cooperatives to the millers etc.,” 
Blond remarks, adding that the challenge is 
worldwide, in his experience: “A first step 
would be to harmonize the allergen list 

between countries and then to determine 
the minimum and maximum threshold of 
contamination for each allergen.”

TRACEABILITY
Eurogerm believes this is a growing request. 
Industrial bakeries have already taken it into 
account through some quality & security 
certifications such as GFSI. “The medium 
and small-sized structures should maybe 
get some help from their local federation to 
get some training courses in order to fully 
understand the issue. They also rely on all 
their ingredients suppliers to collect the 
information,” Blond notes. Consumers should 
be informed about allergens, wherever they 
buy their baked-goods from. 
Allergic people should be able to easily get 
all the necessary information they need.
In the future, payments by smartphone may 
be an interesting way to pass some extra 
information about the products purchased, 
he anticipates: “Today, various apps provide 
information on the labeling of packaged 
products, one could imagine soon receiving 
data on the whole production chain when 
paying by smartphone!” Eurogerm can already 
see some new-generation outlets positioning 
their products on niche markets such as 
gluten-free bread, or nut-free baked goods - 
solutions that Eurogerm is able to provide.

NEW & IMPROVED SAFETY 
In light of the prolonged COVID-19 crisis, 
accurate labeling certifying that foodstuffs 
are safe to eat is even more important, 
including in countries where such laws 
are not yet enforced. While there is no 
evidence to support the notion that the virus 
is food-borne, there is a contamination risk 
that would come from people handling the 
food. Increased consciousness towards food 
safety is here to stay, even if the health crisis 
is entirely solved soon. According to Mintel’s 
Global COVID-19 Tracker, 46% percent of 
Chinese consumers aged 18-59 say that the 
safety of food products is one of the most 
concerning things in their life currently. In the 
Asia Pacific, many delivery services already 
enforce the best food safety practices, 
including contactless deliveries, such as 
customers asking for food to be left on a 
porch or their doorstep, and using touch-
free and cashless transactions. In Thailand, 
GrabFood has introduced “contactless 
delivery” to ensure hygiene and the health of 
customers, drivers and merchant partners. 
Traders have updated their safety guidelines 
in food preparation and packaging. �

cover story

A first step would be to harmonize the allergen 
list between countries and then to determine 
the minimum and maximum threshold of 
contamination for each allergen.

Christophe 
Blond, Asia 
export director, 
Eurogerm
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Vacuum 
Empowers 
Cooling

T
he time savings achieved with 
vacuum cooling are invaluable; 
added to this is a better crust and 
structure. The cooling time for 
traditional bread production comes 

down from around 120 min to just 3 minutes, 
for example. An added benefit is the size 
of the equipment itself: in comparison with 
spiral cooling towers in an industrial bakery, 
vacuum chambers such as those provided 
by the Verhoeven Bakery Equipment Family 
occupy just 10% of the space. Specialists 
from the Vacuum Cooling & Baking Solutions 
also underline that “Not only does this bring 
substantial savings to the production time and 
improvement of the capacity, it also dramatically 
reduces the contamination phase, resulting in a 
much lower risk of contamination.”
The vacuum cools oven-hot products that are 
sealed in the chamber by lowering the water’s 
boiling point when the pressure is reduced; 
the process starts at a fast pace, creating very 
fine steam. The vacuum pump collects and 
removes the air from the enclosure.
Vacuum technology affects product volume, its 
composition, appearance, and contributes to 
the extension of shelf life. Each type of product 
and its unique characteristics are taken into 
consideration to optimize the vacuum cooling 
process. The Dutch technology specialist 
explains: “The gelatinization phase is optimized 
in the first stage of the process. During the 

process, the product stabilizes and is cooling 
down at the same time. Each bakery product 
has its own process and recipe, which is 
optimized and can be programmed through the 
operating panel of the system.”

PERFECTING THE PROCESS
Key parameters determining a successful 
vacuum cooling process include the vacuum 
pressure, cooling time, condensation control, the 
amount of product and its temperature drop. The 
process is closely monitored during execution. 
The systems developed by Vacuum Cooling 
& Baking Solutions are equipped with several 
measurement instruments closely following 
the cooling stages. Direct visual assessment is 
also possible, through the system’s windows. 
It is important for the operator to always have 
the option to directly look inside the cooling 
chamber as a safety feature.
There are many ways to influence the pre-
process of the vacuum to optimize and find 
the right final designed product. The process 
curves for each recipe can be adjusted with a 
high degree of accuracy from the equipment’s 
control panel. Possible adjustments include: 
“The control of pulsation and pressure can 
be changed and also the way of re-airing the 
system is in full control with our system. We 
can control the amount of pressure, change the 

Bakery goods coming directly out of 
the oven reach room temperature with 
vacuum cooling in a matter of minutes; 
the process is especially attractive for 
fragile products that may collapse as 
their temperature decreases. Saving 
time has never been so effective, as 
long as weight loss is kept in check.

By Catalina Mihu

process
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final temperature, or finetune the stabilization 
of the product,” the specialists add.
Furthermore, close attention is paid to the 
product’s weight loss. However, the amount of 
moisture can be controlled and steered with 
the vacuum process curve. “The big difference 
in vacuum is that more water is encapsulated 
in the starch with the vacuum process. The 
result is that the vacuum-processed product 
loses less final weight than a conventional 
cooled product,” they explain.

THE SCIENCE IN THE  
VACUUM CHAMBER
To create the vacuum environment, the air 
pressure is dropped in the system by taking 
out the air from the chamber via a specially-
developed pump system. “Especially with 
bakery products, this is the most reliable 
system on the market,” Vacuum Cooling 
& Baking Solutions says, detailing that, 
“Because ingredients have a big influence on 

the pump system, it took us many years of 
development and endurance testing to find the 
correct configuration. Together with our very 
sophisticated software, the controls of each 
part are steered in a very precise manner. Our 
customers know the initial investment is less 
important than the total costs of ownership 
looking to the longer term.”
The company also provides thorough guidance 
on optimizing vacuum cooling, starting with 
specialist training, which is necessary to master 
all the benefits of the technique. It is a transfer 
of information that requires in-depth technical 
knowledge. Additional specialization is provided, 
practical training in the facility and at the 
company’s academy, where trainees can get 
acquainted with additional theoretical aspects 
and explore all possibilities the technology can 
provide. “In our newest systems, the operation 
guidelines are also included to be displayed 
on the digital screen, in order to support the 
operator step by step,” the company reveals 
another step to support the staff. To ensure the 
best results from Vacuum Cooling and Baking, 
the combination of the best technique, 
superior technical knowledge and the choice 
for the best matching recipe are vital. "We 
are happy to share our experiences with 
you and to test your product while using our 
latest technology. Our skilled and experienced 
master bakers know how to work together 
with you on the improvement of your end 
result," the company says.
Essentially, the final stage of the baking 
process is transferred to the vacuum cooler, 
Weber Cooling also highlights: in the oven, the 
bread is formed and in the vacuum chamber, it 
stabilizes. The company’s Asian Vacuum Baking 
Experience Center, located in Pacific Yoko, Tokyo 
(Japan), has a fully-equipped demo bakery 
installed for live-testing, including a master 
vacuum baker on-site for support. Working 
visitors can bake and vacuum cool their own 
recipes, to experience first-hand how vacuum 
can increase productivity and product quality. 
The efficiency of the process depends on its 
accurate settings. Inconsistency in processes 
taking place before vacuum cooling can also 
negatively impact the results, the specialist 
warns: “Once you have found the correct 
combination between ingredients, recipe, 
baking the optimum result can be reached 
as long as the process is consistent.” These 
steps need to be consistent, as they are not 
corrected in the system. “When everything 
comes together, the best results are achieved 
and a product with the highest standards 
is created,’’ the Vacuum Cooling & Baking 
Solutions specialists conclude. �

The control of pulsation and pressure can be 
changed. We can control the amount of pressure, 
change the final temperature, or finetune the 
stabilization of the product.

Vacuum Cooling & 
Baking Solutions 
specialists
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Enrobing: A Layer of Sweet

E
nrobers are available in 
different sizes, suitable 
for large- and small-scale 
production and there is a 
wide variety of different 

designs to meet all requirements. 
Belt widths from 125mm to 2,600mm 
are available from several equipment 
producers. Although the basic elements 
of an enrober have largely remained 
unchanged over the years, the methods 
of operation and degree of precision 
possible have changed significantly.
The rod network wire belt is at the 
heart of an enrobing system and was 
the principal invention that led to the 
success of modern enrobers. The wire 
belt draws chocolate falling into the 
sump down to the bottom, where it 
can mix with freshly tempered mass.

SMALL-SCALE SOLUTIONS
Wolf Spezialmaschinen GmbH offers a 
range of small coating machines called 
the Compact Series. These machines 
include working widths of 320, 420, 
520 and 620mm. Machines up to and 
including the 420mm working width 
feature a combination of corresponding 
TC-type coating heads and one of the 
versatile UF tempering machines with 
built-in freon cooling. The machines with 
a working width of 520 and 620mm are 
standalone designs with installed freon 
or water cooling, as required.
According to the company, "all 
machines are controlled with a 
PLC controller, which is required 
for temperature control and the 

coating area. The machine features 
an adjustable double veil box and 
an adjustable ground barrier. Excess 
chocolate can be reduced with the 
frequency-controlled fan or the jogging 
shaft. Covers or flaps are provided to 
keep the heated coating room from 
cooling off, and a heating system keeps 
the floor trough at a warm, steady 
temperature. A detailer removes excess 
chocolate from the items and keeps the 
conveyor belts clean." 
The enrobers of the E3 series are 
provided in working widths of 820, 
1,050, 1,300 and 1,400mm, and they 
permit other options, such as a second 
veil box, second blower, negative belt 
run, or product hold-down device.
These larger enrobers use so-called 
“external” temperature control, which 
means that a separate tempering 
machine is connected near the enrober, 
which provides excess tempered mass 
in the enrober, ensuring a sufficient 
amount mass is available at the veil 
box at all times. The excess mass is 
conveyed back to the intermediate 
container using a return pump through 
a decrystalizer.

INDUSTRIAL SCALE 
SOLUTIONS
The Nielsen Master from Aasted is 
a complete enrobing solution for 
larger-scale production environments. 
Available in belt widths from 850mm 
to 2,600mm, it is suitable for a 
wide variety of lines and products, 
according to the manufacturers.  

Enrobing can be carried out with either 
chocolate or compound coatings, the latter 
having the advantage that they set faster 
and no tempering is needed. However, all 
chocolate-covered confections require a 
subsequent cooling stage to stabilize the 
product and prepare it for packaging.

By Tudor Vintiloiu

process
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The Master features a completely 
removable bottom section, which 
allows for a very fast changeover of 
enrobing materials. Users can in this 
way operate a multi-product line with 
minimal downtime. If the operation 
requires a high-capacity production, 
the Nielsen Master is available in an 
XXL version. This version is designed 
for 24-hour production at high 
speed, and it ensures a high-quality 
process by having the curtain box 
provide two layers of enrobing. 
Furthermore, the XXL version 
features two bottoming systems as 
well as two blowing systems. 
For the energy conscious, Aasted 
has added the Nielsen Energy to its 
large-scale lineup. "The patented 
Nielsen Energy enrober ensures 
substantial energy savings and 
long-time production with superior 
quality. The energy enrobing 
concept deviates from traditional 
enrobing by its capability to 
achieve superior control over 
the chocolate mixture, which is 
enrobed onto the product. The 
machine works by direct injection 
of the tempered chocolate mass 
from the tempering machine to the 
consumption flow. Hereby we can 
ensure a homogenous tempered 
mass, as well as a constant 
tempering index and temperature," 
the company says.

CHALLENGES
According to equipment 
manufacturers, the viscosity of the 
enrobing material can be one of 
the issues – if it is too high, it is 
necessary to increase the airflow 
to keep a thin layer of chocolate. 
Another aspect to consider is that 
compound coatings with high 
melting points require adjusting 
the production to run at higher 
temperatures compared to what 
would normally be used in the case 
of real chocolate. 
Lastly, the surface tension of 
the chocolate might prove to be 
problematic regarding breaking 
bubbles in the chocolate. If the 
surface tension is too high, then 
bubbles in the chocolate might be an 
issue. However, this can be overcome 
by using a special flow pan, which 
makes it easier to break the bubbles 
and avoid them in the final product.
For equipment manufacturers, 
one of the biggest challenges to 
overcome in the production of 
enrobers is designing a machine 
so versatile and flexible that it can 
handle all the different coating 
materials with their specific 
properties, as well as all the 
different types of products. While 
it is not an easy task, it can also 
be an opportunity with plenty of 
room for innovation. �

The cocoa component in chocolate is often made up of 
a combination of cocoa mass and added cocoa butter. 
Since cocoa mass contains about 55% cocoa butter, the 
fat phase of chocolate is obtained from both components. 
Cocoa butter equivalents (CBE) can be used to replace 
all of the added cocoa butter, thus retaining much of the 
original cocoa flavor because the cocoa mass element 
is retained. The amount of added cocoa butter used in 
chocolate is much higher than the level of vegetable fat 
that may be permitted and so replacing all the added 
cocoa butter with CBE takes the coating outside the 
area where the product can still be called chocolate. This 
kind of use of CBEs is, therefore, termed a 'supercoating' 
because it has a much better quality than coatings based 
on hydrogenated and fractionated oils. Because CBEs 
have almost identical physical and chemical characteristics 
to those of cocoa butter it is often difficult to distinguish a 
supercoating from real chocolate.

FATS & SUPERCOATINGS
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I
n bakery goods, proteins contribute to 
emulsifying, viscosity, binding and dough 
strengthening, as well as flavor and 
color. With an entire array of functional 
properties, not all proteins are equal 

and different types shine in unique roles, 
thanks to their amino-acid composition 
and molecular structures. Wheat flour, the 
trademark core ingredient in baking, has a 
functional protein in wheat gluten, which 
influences the product’s texture, first of 
all, and its flavor, volume and shelf-life 
stability. Roquette specialists explain the 
science for us: “It is common to associate 
wheat flour with wheat gluten; there is, 
however, no gluten in wheat flour. In fact, 
gluten is gradually developed from gliadin 
and glutenin, which are essentially proteins, 

during the physical process after hydration. 
Therefore, the texture of baked goods using 
wheat flour, like breads and cakes, will be 
different as a result of varying levels of 
gluten development.  Bread is led by fully 
developed gluten to arrive at an elastic 
texture, while cake is controlled to have 
minimal development for a soft texture.”  

PROTEIN SOURCES
Wheat gluten alone has a low amino-acid 
score, due to low lysine content, only 
accounting for 33% of required standards. 
Proteins from other sources help improve 
the nutritional composition of bakery goods, 
such as milk, eggs or other plants – cereals, 
nuts or pulses. Each has its own amino-acid 
profile and varies in digestibility, Roquette 

Consumers’ growing interest in protein-rich foods and the invaluable 
functional roles this ingredient plays in the manufacturing of bakery 
products create the perfect breeding ground to embolden R&D in the 
field, for healthy innovation. Specialists break down the science to 
deliver new protein sources to tap into NPD opportunities.

By Catalina Mihu

Checking All the Boxes

ingredients & nutrition
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Checking All the Boxes
points out. A well-balanced protein 
should contain enough essential amino 
acids with high digestibility. Generally, 
Protein Digestibility Corrected Amino Acid 
Score (PDCAAS) is used as the nutritional 
parameter for protein. The digestibility is 
improved by treatment during processing, 
but amino-acid profiles are only improved 
with additional protein that can make up 
for the deficiencies. “Milk and egg proteins 
are well-known balanced proteins, but, 
when considering sustainability and 
allergenicity, we currently have additional 
choices in plant-based proteins. Today, 
plant alternatives may be more in demand 
on the market. However, combining 
several plant-based ingredients is key to 
promote health and well-being on multiple 
fronts,” Roquette says.
According to studies, pea protein offers 
an ideal balance with wheat protein in 
bakery goods because pea protein contains 
158% of lysine more than required by FAO. 
NUTRALYS® plant protein by Roquette offers 
numerous benefits:

• Pea production is environment-friendly 
(ideal for crop rotation, avoidance of 
nitrogen fertilizers, reduced irrigation 
and local sourcing).
• Peas are an excellent source of 
protein, both in terms of quality and 
quantity.
• The NUTRALYS® pea protein has high 
nutritional and functional properties, plus 
a pleasant taste.
• The vast range of NUTRALYS® pea 
proteins makes it possible to formulate 
numerous food products, including 
snacks and cereal-based products, 
nutrition bars, pasta, biscuits, plant-meat 
and plant-fish alternatives, and protein 
supplements. This also addresses 
special needs such as gluten-free and 
vegetarian food, dietary, sports, clinical 
and senior nutrition, etc.

To develop pea proteins for better nutrition, 
Roquette has adapted its sourcing strategy 
to obtain peas of a specific quality while 
also having in mind environmentally-
friendly processes, in line with Roquette 
Group’s approach for sustainable 

development. “In collaboration with our 
pea suppliers, we have defined innovative 
agronomic practices, based on varietal 
selection, optimized farming practices, 
and controlled management of plant 
protection products, all in compliance with 
the various regulations, and with the aim 
of reducing their environmental impact,” 
the specialist highlights. Roquette has also 
established logistics to ensure traceability 
from upstream agriculture to downstream 
production, including satellite tracking. 
Protein selection in formulations depends 
on the objectives of the manufacturers, 
which can range from protein fortification, 
carbohydrate reduction, gluten-free, egg-
free and more. Chris Weng, regional growth 
platform leader for plant-based proteins, 
and Finna C. Natacia, manager, Innovation 
Project, both with Ingredion Asia-Pacific, 
explained in an interview how a desired 
nutritional profile can be achieved: “There 
are nine essential amino acids that the 
body needs but cannot make and have to 
be obtained through our diets. Although 
most plant-based proteins are deficient in 
one or more amino acids, we can combine 
different sources of plant-based proteins to 
form a complementary protein – a protein 
that contains all the essential amino acids.” 
Additionally, “minimally processed plant-
based proteins such as dry milled products 
keep other nutrients intact,” they add: for 
instance, formulating with pulse flours and 
concentrates enhances the content of fiber, 
B-group vitamins, potassium, iron and zinc.
The use of pulse proteins has experienced 
a global growth of 29% (2015-2019) in new 
product launches in bakery. The amino-
acid composition of pulses complements 
that of cereal-based foods and improves 
nutritional properties. For example, pea 
protein is high in lysine, making it a natural 
counterpart to balance the deficiency in 
wheat. “Ingredion has a range of pulse 
proteins with protein content ranging from 
15 - 80%. The gelation property of the 
protein and high amylose content in pulses 
bring differentiated textures to baked goods. 
When pulses are used in applications such 
as crackers, extruded snacks and cookies, 
these applications achieve good expansion 
and crispy texture. The inherent yellow tinge 
in pulses also helps with color development. 
In addition, the use of these ingredients 
also supports on-trend claims such as plant 
power, gluten-free, source of protein or 
fiber claims, keto diets and cleaner labels,” 
highlight Ingredion’s experts.

Adding protein to biscuits can help 
improve overall nutritional profiles 
to increase protein content as well 
as reducing sugar and fat.

Roquette 
specialists
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PRIME CANDIDATES
Baked goods have their own well-balanced 
original texture and taste, which makes it 
challenging to develop attractive alternatives 
with additional protein. Some product 
categories, however, are more welcoming 
to added-protein and hold opportunities for 
innovation. “For example, the biscuit is ideal as 
an added-protein bakery product. Its texture is 
relatively less impacted by protein; moreover, 
protein can work as a bulking ingredient 
instead of sugar and fat even. if it is limited. 
Adding protein to biscuits can help improve 
overall nutritional profiles to increase protein 
content as well as reducing sugar and fat,” 
Roquette illustrates.
Breakfast cereals and cereal bars are also 
rising stars of bakery goods globally for the 
protein market. The pace of growth is fast 
and driven by strong marketing support using 
specific claims that are non-GMO, non-
allergen, non-dairy, nut-free, gluten-free and 
even soy-free. Their protein enrichment is 
supported by these claims with new plant-
based proteins (pea, oat, fava bean, etc.). 
“These new proteins are also delivering new 
sensory intimacy and new nutritional benefits 
to consumers,” Roquette says.
Other products, on the other hand, can present 
challenges when adding more proteins. 
Ingredion’s specialists list potential problems 
can include processing efficiency – where 
dough and batter become more dense and 
stiff; product appearance, in which the volume, 
spreadability and the crumb are impacted, 
and the color is darker; it can affect the overall 
eating experience and product’s quality. “To 
achieve the desired texture and quality of 

high-protein bakery goods, manufacturers 
can incorporate other ingredients. For 
instance, gluten, starch including resistant 
starch can be added in the formulation to 
improve dough and batter handling as well 
as crumb development. They can also add 
small amounts of hydrocolloids such as 
xanthan gum or guar gum to reduce dough 
stiffness, stickiness and improve moisture 
management,” according to Ingredion. 
From a formulation perspective, understanding 
the functional property of plant-based proteins 
can mitigate the challenges of developing 
added-protein baked goods. “Pulse proteins 
have a greater number of hydroxyl groups 
and thus, possess a higher capacity for water 
binding. They compete with other ingredients 
for water in the dough. Allowing time for the 
proteins to hydrate or adding a small amount 
of water would help to prevent the dryness 
and crumbliness. Adding liquid sweeteners 
to replace granulated sugar can provide 
additional hydration too,” Ingredion adds.

THE NEXT STEP
A key concern with the use of plant-based 
proteins in bakery goods, other than the 
impact on textural properties, is its impact 
on taste. Technology advancements in 
processing and the use of enzymes are 
already underway to explore achieving 
unflavoured plant-based proteins. “Another 
area of research and development is the use 
of fermented plant-based proteins to produce 
unique flavors or textural attributes in bakery 
goods,” the specialists at Ingredion anticipate. 
Plant-based protein will be the main ingredient 
in the near future and it’s a trend that is 
already making strides in the baking industry. 
A potential direction for protein development is 
the functional value improvement of the protein 
itself, anticipates Roquette. This will support 
a greater variety in applications and drive the 
growth of the market size. �

ingredients & nutrition

Minimally processed plant-based 
proteins such as dry milled products 
keep other nutrients intact.

Ingredion 
Asia-Pacific 
specialists
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Consumers around the world are interested in trying new foods 
from other countries and manufacturers are fulfilling that need.
By Clothilde Baker, Cereals & Ingredients Characterization Section manager, Campden BRI

Wheat Varieties and the 
Impact on End-products

research
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F
or bakers who want to recreate 
bakery goods from other areas, 
the quality of the flour used may 
have a significant impact on the 
authenticity of the baked product 

produced. Baati is one such example. This 
hard and unleavened bread may often be 
seen complementing dishes in northern 
parts of India, but European-based bakers 
may find recreating it difficult when using 
their usual flour.
A variety of ingredients can be added to 
flours to adjust their properties but choosing 
a flour that’s more similar to that used in the 
country of origin will keep the ingredients 
list short and may reduce costs. Both 
outcomes are important to the consumer 
and meeting them starts with the wheat.

PARTICULARITY OF WHEAT
Wheat is a unique grain in its ability to make 
the fully elastic dough required for leavened 
products. This is achieved from the gluten 
forming proteins it contains.
The grain is made of a succession of 
different layers (bran) protecting the 
endosperm and the germ. A particularity of 
the wheat is the presence of a crease that 
extends the full length of the grain and this 
complicates the process of separating the 
endosperm from the other layers during 
milling into flour.

DIFFERENT SPECIES OF WHEAT
Most flours used in baking processes 
are produced from naked, free threshing 
wheat varieties also known as common or 
bread wheat. Hulled kinds of wheat such 
as einkorn, emmer and spelt are also used 
in certain geographical areas, sometimes 
in significant quantities. Durum wheat, 
destined mostly for semolina and pasta 
production, is an important naked, free 
threshing wheat species and represents a 
significant proportion (around 5%) of the 
wheat crop. However, these species remain 
a minor part of global wheat production 
when compared to the common wheat that 
this article focuses on.

DIFFERENT VARIETIES OF 
COMMON WHEAT
Wheat varieties are often classed based 
on their:

• endosperm texture (hard or soft);
• sowing season (winter or spring), and 
• seed coat color (e.g. red, white). 

The functionality of the gluten is also 
frequently used to differentiate wheat varieties.

1. Endosperm texture
Kernel hardness is related to the force 
needed to crush the wheat when milling and 
flour functionality is partly influenced by this 
parameter. The reason is that hard and soft 
wheat behave differently upon milling. Hard 
wheat breaks cleanly along the endosperm 
cell walls or across starch granules leading to 
a granular flour that flows easily and sieves 
quickly. In soft wheat, however, the starch 
granules are not held as tightly in the protein 
matrix. As a result, the breaks occur at the 
points of weakness within the cells which 
lead to irregular, rough particles. Free starch 
granules are released, the flour is dusty, 
flows less easily and is more difficult to sieve.
The separation of the endosperm and bran 
is usually easier in hard wheat than soft 
wheat, leading to higher extraction rates in 
the former. For bread products and similar 
leavened dough products, flours from hard 
wheat are preferred. For biscuits, cookies 
and cake products, flours from soft wheat 
are usually preferred.

2. Seasonality
Some wheat varieties require a low-
temperature period after initial germination, 
also called vernalization, to develop and 
thrive. These varieties are usually sown in 
early autumn and potentially up to early 
winter. They are known as winter kinds 
of wheat. Other varieties do not require 
this vernalization step and are known as 
spring wheat varieties. These are grown in 
different geographies - particularly in areas 
that endure harsh winters that are too cold 
for the winter varieties of wheat. Their yield, 
however, is usually lower than the winter 
wheat options.

3. Seed coat color
The color of the seed coat is determined 
genetically and impacts on some of the 
wheat variety characteristics. In particular, 
a higher level of red pigmentation has been 

A variety of ingredients can be 
added to flours to adjust their 
properties but choosing a flour 
that’s more similar to that used 
in the country of origin will keep 
the ingredients list short and 
may reduce costs.
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linked to a longer dormancy period after 
ripening. As a result, red varieties are more 
suited than white varieties to climates with 
wet ripening and harvest seasons where the 
latter may suffer from pre-harvest sprouting 
and low Hagberg falling numbers.

4. Gluten strength
The quantity and quality of a wheat’s 
proteins determine whether it will behave 
as a strong or weak type of wheat. As 
water and flour are mixed, the flour 
proteins swell, stretch and rearrange 
themselves into an organized, cohesive 
and continuous network that plays a major 
role in gas retention for leavened dough 
products. Strong wheats are used for bread 
flours and various other leavened dough 
products. The gluten in these varieties 
is mostly elastic with a good balance of 
extensibility. Weak wheats are used for 
applications such as biscuits and cakes. 
Their gluten is mostly extensible and 
balanced with some elasticity.

BREEDING NEW VARIETIES
Human intervention for the purpose of 
improving wheat agronomics and quality 
is a concept that has been around for a 
long time. The process has evolved greatly 
and is now very targeted and systematic. 
New wheat varieties are often subject to 
rigorous trials to assert their yield potential, 
milling quality and disease and pest 
resistance.
With the increase in population and 
consumption, an increase in yields of 
crops including wheat has been a drive for 
several decades. The need for increased 
sustainability and environmental protection 
has also put renewed focus on increasing 
disease-, pest- and extreme weather-
resistance whilst retaining or improving 
technological quality and reducing the 
need for agricultural inputs. Striking this 
fine balance is the difficult task facing 
wheat breeders.
Once the parent varieties are chosen, 
crosses are made followed by the selection 
of the plants in the resulting progeny. In the 
early stages, this may be done based on 

morphology, pathogen resistance and yield. 
More recently, the presence or absence of 
specific DNA markers related to genetic 
traits is also used for selection and can be 
useful in the early stages when a limited 
amount of grain is available for testing 
and several hundreds of plants need to be 
assessed. In the latter stages of a variety’s 
breeding process, when a larger amount 
of grain is available, flour functionality and 
technological quality will also be assessed.

FLOUR QUALITY AND 
FUNCTIONALITY
Depending on the application, different 
flour characteristics are required - some 
of which will be very specific to the 
product. Flour functionality depends on a 
number of parameters and the main ones 
are determined by the proteins’ or starch 
characteristics.

• Protein characteristics
Protein content remains an important 
parameter for wheat trading, variety 
classification and in flour specifications. 
Broadly, the wheat flour contains two types 
of proteins:

- soluble proteins (including albumins 
and globulins), and
- insoluble proteins (including the 
gluten forming gliadins and glutenins).

The gluten quality is determined partly 
by the wheat variety. However, it is also 
affected by growing conditions (e.g. soil, 
weather conditions) and storage of the 
wheat and flour. Since the protein quantity 
and quality are distributed heterogeneously 
within the grain and endosperm, the 
milling process can also influence these 
two parameters in the flour.
The protein quality affects the rheology 
and mixing properties of the dough and, 
by extension, its processing behavior. 
The glutenins are related to dough 
elasticity and the gliadins to dough 
extensibility. The gluten development 
characteristics, behavior upon mixing 
and dough deformation under stress are 
very important for leavened products, 
such as bread. This is because an 
appropriate balance of elasticity and 

Hard wheat breaks cleanly along the endosperm cell walls 
or across starch granules leading to a granular flour that 
flows easily and sieves quickly. In soft wheat, however, the 
starch granules are not held as tightly in the protein matrix.
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extensibility is required to allow the gas 
cells to expand during proofing and to retain 
this newly formed structure. In leavened 
products, higher protein content from hard 
wheat varieties has generally been linked 
to an increase in specific volumes and 
improvement in crumb texture. In some 
biscuits, an increase in protein levels has 
been linked with an increase in hardness. 
Soft wheats with lower protein content, 
lower elasticity and higher extensibility are 
generally used for these applications.

WHAT ABOUT STARCH?
Starch is the main component of the wheat 
grain and presents itself in two forms: 
amylose (a straight chain molecule) and 
amylopectin (a complex branched molecule). 
The ratio between amylose and amylopectin 
content has a significant effect on the 
interactions between water and starch and 
its gelling and pasting behavior. Over a 
specific temperature range, gelatinization 
occurs leading to granule swelling, loss of 
crystallinity and an intake of water.
The starch granules contained within the 
wheat grain are damaged during the milling 
process. The amount of potential starch 
damage is related to kernel hardness and 
is partly genetically determined. Starch 
damage affects water absorption since 
around four times more water is absorbed 
by damaged starch than by native starch. 
For bread products and the like, an increase 
in starch damage provides the potential for 
higher water absorption, improved gluten 
development, and larger product yields. It 
also increases the starch’s susceptibility to 
amylase digestion and, in doing so, provides 
a substrate for the yeast to feed on during 
the fermentation process. For biscuits, 
however, lower water absorption is preferred 
hence soft wheat with lower starch damage 
is often used.
Campden BRI has been involved in the 
assessment of new cereals varieties for 
many years. With long-standing experience 
in the analysis of cereals and flour for 
milling quality and technological potential, 
its experts have helped manufacturers 
understand the characteristics their flours 
need for consistent end-product quality 
under optimized processing conditions. �

The need for increased sustainability and environmental 
protection has also put renewed focus on increasing 
disease-, pest- and extreme weather-resistance whilst 
retaining or improving technological quality and reducing 
the need for agricultural inputs.

The protein quality affects the 
rheology and mixing properties 
of the dough and, by extension, 
its processing behavior.
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Active Packaging 
Plays the Part
Mold spoilage is common in the bakery industry and, in many cases, mold 
growth is the single most important factor that determines the product 
shelf-life. While baking destroys most molds, the cooling and packaging 
stages offer suitable recontamination conditions, which can cause 
growth to subsequently take place.

By Tudor Vintiloiu

When inside the package, [essential oils] kill or 
slow the growth of their target microorganism and 
extend the shelf life of perishable food.

packaging

C
onsumers are increasingly 
demanding preserved food 
products that have better fresh-
like qualities. In addition, changes 
in retail and internationalization 

of markets have resulted in increased 
distribution distances, and longer storage 
times are required. Because molds are 
strictly aerobic, modified atmosphere 
packaging (MAP) involving reduced O2 levels 
and elevated levels of CO2 seems to be an 
adequate solution. However, several studies 
have shown that molds can grow even in 
these conditions, thriving in spaces with O2 
concentration as low as 1% to 2%.
To achieve a significant shelf-life extension, 
the elimination of O2 from the package 
should be fast and complete. However, 
the total elimination of oxygen in modified 
atmosphere packaging of bakery products 
is difficult to achieve because of the typical 
porous texture of these products.
Eva Almenar, Ph.D., associate professor at 
Michigan State University’s School of Packaging 
told the audience during a presentation that 
active and intelligent packaging is ready for 
more widespread use in baking.  Almenar 
said the driving factors pushing companies to 
create active packaging are clean label and 
e-commerce trends. The clean-label movement 
in particular has food producers eliminating 
preservatives and looking to find solutions for 
shelf-life extension through ingredients. 
Some of the challenges in extending shelf-
life in baked foods include lipid oxidation, 
microbial growth and moisture loss. New 
packaging materials have shown promise in 
fighting each of these. 

Dr. Ester Segal, 
Associate Professor, 
Department of 
Biotechnology and 
Food Engineering, 
Technion - Israel 
Institute of 
Technology
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ANTIMICROBIAL PACKAGING 
This subset of active packaging integrates 
antimicrobials to kill pathogenic 
microorganisms. One recent innovation in 
this area comes from specialty packaging 
manufacturer Parkside, who collaborated 
with high-tech surface protection suppliers 
Touchguard to develop an antimicrobial 
technology that inhibits the growth of 
pathogens through an innovative surface 
finish. Utilizing silver-based technology, 
the coating can be applied over lacquer 
as a water- or solvent-based finish. 
The solution is suitable for a range of 
packaging formats, including flow wraps, 
lidding films and pouches.
At Parkside, the Touchguard technology 
is applied over lacquer during the print 
finishing process as a component of a 
specially formulated solvent. As a result, it 
adds only one penny per square meter to the 
production process, enabling brands to keep 
print costs down. “Our collaboration with 
Touchguard has enabled us to create a truly 
innovative and industry-leading packaging 
solution that will enable our clients to keep 
their customers safe. The current pandemic 
has had a significant impact on the way we 
view hygiene in every aspect of life, and we 
must all be doing what we can to protect 
ourselves,” says Mark Shaw, New Product 
Development technical manager at Parkside.

ESSENTIAL OILS
Another major project that has registered 
noteworthy success is the EU-funded NanoPack 
Project. The core objective of this project is to 
achieve better quality and longer-lasting fresh 
produce, bakery products and proteins through 
shelf life-enhancing packaging. NanoPack’s 
state-of-the-art antimicrobial technology has 
delivered remarkable results; it is based on 
the combination of natural nanomaterials and 
essential oils extracted from plants like oregano 
and thyme. For example, the antimicrobial 
polymer films have shown to inhibit mold 
growth in bread by at least three weeks.
"In NanoPack films, combinations of 
essential oils that are already approved 
as flavoring materials are used as active 
antimicrobials. They are capable of 
decreasing the growth and survival of 
microorganisms, such as molds and bacteria 
of interest. The oils are loaded into natural 
clay particles, named Halloysite nanotubes, 
which are using smart containers. Thus, 
the oils are slowly released (from these 
containers which are dispersed and fixed 
within the NanoPack film) as a vapor into 
the packaging headspace. When inside 

the package, they kill or slow the growth 
of their target microorganism and extend 
the shelf life of perishable food," Dr. Ester 
Segal, associate professor, Department 
of Biotechnology and Food Engineering, 
Technion - Israel Institute of Technology told 
Asia Pacific Baker & Biscuit.

BIOCOMPATIBILITY IS KEY
Accordig to Michaël van der Jagt, CEO, Parx 
Plastics N.V., the real-world application is 
the only result that counts. Lab tests are 
being often conducted on several bacteria 
that are not that common in the real world, 
so identifying the benefits is best done in 
real-world applications, he says. "We are 
using a trace element that you can find 
in your multi-vitamin food supplements. 
We use something that is healthy for you 
and creates a defense mechanism against 
bacteria just like in the human body, so it's 
fully biocompatible. We do not use heavy 
metals such as silver, we do not use nano-
scale ingredients, no Triclosan, no quaternary 
ammonium salts, no Pyrithione. Only a trace 
element that is already part of food."
The development of active materials with 
properties for enhancing the shelf-life and 
safety of packaged food is nowadays one of 
the most challenging research activities. A 
very fragile balance must be kept between 
the consumers' preference for clean-label 
products without preservatives, maintaining 
the sensorial qualities of the baked product, all 
the while keeping it free from microbial growth, 
toxins and other quality deteriorating factors.
"You could say we have copied the 
defense mechanism that the human skin 
has against bacteria and viruses and 
integrated it in plastics. Our technology 
does not migrate and does not contain toxic 
substances, so it is 100% safe and very 
suitable in contact with food products," van 
der Jagt concludes. �

We use something that is healthy 
for you and creates a defense 
mechanism against bacteria just 
like in the human body.

The current pandemic has had a 
significant impact on the way we 
view hygiene in every aspect of 
life, and we must all be doing what 
we can to protect ourselves.

Michaël van der Jagt, 
CEO, Parx Plastics N.V

Mark Shaw, 
New Product 
Development 
technical 
manager at 
Parkside
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C
hina’s National Food Industry 
Association says that per capita 
consumption volume of bakery 
products in China stands at 6.9 
kilograms a year, nearly half the 

amount of Western countries and Japan, 
which suggests the market is far from mature. 
Many bakery house operators have responded 
to the COVID-19 lockdown by diversifying their 
delivery channels to help survive the outbreak, 
looking at online deliveries and click and 
collect systems to help deliver their products 
and services. Others still have implemented 
stricter disinfection and hygiene rules in their 
brick-and-mortar stores to boost customer 
confidence as the market is re-opening. The 
investment in new ordering routes, and clear 
hygiene signposting will help the market return 
to growth more quickly, and drive sales over 
the longer term. Though lockdown restrictions 

have eased, social distancing measures and 
consumer caution continue to impact market 
performance, leading to Mintel’s forecast of a 
fall in sales value of 6.7% for 2020.

DIVERSE MARKET PLAYERS
Combining bakery products with coffee or tea 
drinks has been lucrative, both for buyers and 
sellers. There’s no longer a clear distinction 
that separates selling bakery products 
from selling coffee/tea drinks. The bakery 
industry is increasingly recognizing it is 
facing burgeoning competition from various 
types of players – not only from internal 
rivals but also from external competitors. For 
example, when tea shops first introduced soft 
European bread to the market, it immediately 
won over consumers’ favor. So bakery 
houses cannot just depend on past glory for 
future success; instead, being innovative 

Though 2020 is likely to see a market contraction, the underlying 
trends that have driven market growth in the last five years remain, 
and the forecast for the bakery house category over the longer term 
remains strong with plenty of opportunities for growth.

By Mintel Group

China: A Burgeoning  
Post-COVID Market

research
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and keeping up with consumers and market 
trends are core to survive and thrive.
“In the period prior to COVID-19, the focus 
of many bakery house operators was to 
encourage trade up by premiumizing their 
ranges, largely through flavor innovation. A 
key trend was in blurring sweet and savory 
ingredients, with a focus on adding a range 
of herbs. However, as with all foodservice 
sectors, the unexpected outbreak of COVID-19 
shut down the category and has disrupted 
development plans. As the market is now 
slowly starting to recover, operators who are 
looking to get ahead of their competition are 
likely to target more staple offerings initially. We 
can expect more focus on promoting meal sets 
for breakfast, lunch and dinner, while interest 
in the snacking trend suggests innovation 
opportunities for bite-size ranges and portable 
takeaway offers,” Wen Yu, research analyst, 
summarized.

COMPANIES AND BRANDS
The bakery house market in China is highly 
fragmented and remains largely the realm of 
smaller regional franchises and independent 
bakery shops or supermarkets, with 
independents still accounting for more than 
99% of total category volume sales. Though 
the eight main brands account for less than 1% 
of all physical stores nationwide, those leading 
players account for 4% of market share by 
value in 2019. The disproportionate revenue 
share of the brand leaders indicates they are 
consolidating their grip on the higher footfall, 
higher-value locations, and highlights the 
benefits of having a strong brand, consistently 
applied. The high market fragmentation reflects 
a very dynamic market with low barriers 
to entry for small independents. However, 
the recent tough market conditions and the 
probability of future market mergers will likely 
drive share towards the larger operators over 
the next few years.
Among the listed brands, Wedome claims 
to be a representative of local brands, 
accounting for 0.58% of the total market 
value. Beijing-based Wedome not only 
opened its first automated store two years 

ago, but also inked strategic partnerships 
with online food and drink portal Meituan 
Dianping, exploring more e-commerce 
opportunities. Though Tous les Jours and 
Paris Baguette suggest French provenance, 
these are South Korean brands that entered 
China in the early 2000s, and are leading 
overseas brands in the domestic market. Tous 
les Jours has implemented multiple store 
upgrades, both in terms of product offering 
and in furnishing, over the years, and aims 
to impress consumers as a high-end brand. 
Paris Baguette has invested in online-2-offline 
trials by setting up an online ordering interface 
on a WeChat Mini-Program, and continues 
optimizing its delivery services. In addition, it 
completed the first phase of its 40,000-square-
meter manufacturing plant in Tianjin last year. 
The daily production volume of the plant can 
reach 1.3 million units, ensuring consistent and 
quality supplies across China.

TASTE TRENDS
One recent flavor trend has been the 
combination of sweet and savory ingredients. 
For example, taro floss loaf from Fascino 
Bakery gives consumers multiple layers of 
different-flavored indulgence. The bread is 
stuffed with fresh mashed taro and coated 
with dried meat floss and dried seaweed 
crumbs. Other interesting combinations include 
the fusion between Western- and Chinese-
originated ingredients and the application of 
milk tea bubbles to bakery products.
Other recent market innovations can be 
traced to trends from Western bakery 
markets – including combinations in shape 
or texture of two different types of bakery 
products. Aside from the cronut, the wonut is 
another example (waffle and donut), and the 
cruffin (croissant and muffin) is also widely 
popular in overseas markets and expected to 
become the next viral products in China. �
The report is part of the “Bakery Houses 
(Responding to COVID-19)” Executive 
Summary. 

China: A Burgeoning  
Post-COVID Market

Bakery houses cannot just 
depend on past glory for future 
success; instead, being innovative 
and keeping up with consumers 
and market trends are core to 
survive and thrive.

Source: Mintel 

Figure 1: Forecast of bakery house industry, by value sales, (adjusted for COVID-19), in China 2014-24
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T
here has never been a better time 
to choose halal where food safety 
and quality are paramount. Halal, 
an age-old religious tradition 
dating back some 1,400 years, 

is, undoubtedly, the hallmark of quality, 
safety and reliability. In general, halal bakery 
products resonate with current market trends 
towards more natural and environmentally-
friendly foods. Religious and demographic 
factors may be fuelling demand for halal, 
but the need for quality bakery products is 
generating a wider consumer base beyond 
Muslim communities, resulting in increased 
consumption and acceptance of halal bakery 
goods globally. The pandemic has shifted how 
we snack – prolonged lockdowns around 
the world have generated a preference for 
healthy snacking as consumers focus on 
nutrition and type of food consumed. We are 
becoming increasingly aware that non-halal 
food that is not processed hygienically may 
have great potential to cause diseases. Halal 
bakery – with the added value of being 
healthier, ethical and with less additives- 
is fast gaining traction. Islam forbids the 
consumption of any processed foods that 
contain certain food additives, such as those 
intended to preserve texture, add color, or 
increase the shelf life of an item, as these are 
often derived from forbidden items. 

THE HALAL FOOD INDUSTRY 
The halal industry is one of the fastest-
growing industries globally, supported by 
the rising number of Muslim consumers, 
who now constitute around one-quarter of 
the world’s population. Within this market, 
the food sector is widely seen as having the 
greatest growth potential; estimated to reach 
a staggering USD3.2 trillion by 2027, growing 
at a compound annual growth rate of 9.6% 
over the period 2020-2027. The food sector, 

which includes primary meat, processed 
goods, bakery food and confectionary, makes 
up the second-largest market share of the 
global halal industry at 36%. The leap is 
substantial, given that the halal food industry 
was worth USD795 billion in 2014; forecasts 
from analysts suggest that the halal industry 
will grow by around 10% per annum.
The expansion of the global halal market 
is further augmented with the rise in 
disposable income amongst young, 
educated Muslims in Asia, the Middle 
East and Africa; as well as with second-
generation Muslims in Europe and the 
US who want to follow the dietary laws 
of their faith, without compromising on 
taste and quality. Halal is big business 
in predominantly Muslim countries like 
Indonesia, India, Pakistan and Bangladesh. 
Food integrity is crucial to the world’s 1.9 
billion Muslims, who spent 5.1% more on 
halal food and beverages in 2018, totaling 
USD1.37 trillion. It is understandable why the 
global quest for halal products continues to 
increase. For Muslims, food integrity ensures 
that a product is halal throughout the entire 
production and supply chains, especially 
when food ingredients originate from a variety 
of sources located in different geographical 
locations; and products must be halal compliant 
before entering the consumer market. Cross-
contamination of bakery products could take 
place at any point of the production and supply 
chains, from sourcing of raw materials to the 
manufacturing, transporting, storing, handling 
or distributing phases. 

HALAL CERTIFICATION 
The intent for certifying products as halal 
is parallel with the goals of most quality 
assurance procedures. Halal certification 
enables the Muslim population to identify 
genuine halal products, establishing 

The world is fast warming up to the concept of halal. If anything, 
the COVID-19 health crisis has reiterated the importance of clean 
and safe products. In halal, extraordinary focus is put on sanitation 
and cleanliness, precautionary measures in battling this pandemic. 

By Sharmila Rajah

A Firm Quality Promise
biscuits & snacks



parameters and guidelines. The certification 
removes any ambiguity faced by consumers 
about the food they buy - as to whether 
is free of any forbidden components 
or ingredients. Halal certification is the 
necessary operational step to ensure 
bakery ingredients used for the halal market 
adhere to Islamic requirements. Not only 
must the ingredients, be reviewed for 
permissibility, but suppliers of ingredients 
must be approved as halal. In addition to 
looking at the origins of raw materials, halal 
inspectors must ensure that all international 
halal standards are followed, in terms 
of sanitation, storage and transportation 
practices. The certification ensures that 
producers act responsibly to maintain the 
halal status of their bakery products during 
all phases. 

HALAL BAKERY INGREDIENTS
Bread, pastries, cakes, cookies and other 
subcategories of pastry products are not 
automatically halal by nature and may be 
baked with ingredients derived from animal 
by-products, which could include pork by-
products such as gelatin. For this particular 
reason, halal producers must ensure that all 
of the raw materials and baking ingredients 
used such as butter, sugar, cream and 
eggs, flavoring, preservatives and additives 
are strictly halal-compliant and garnered 
exclusively from halal sources. When 
questions about halal status arise with bakery 
products, it’s often due to the addition of 
preservatives, decorative elements, 
enzymes, or dough conditioners that 
are processed food components.

Halal certification scrutinizes the 
ingredients used in the production of a 
bakery product before it can be pronounced 
halal. In general, all fruit and vegetable 
products are considered halal, as long as 
they have not been contaminated through 
contact with pork, pork by-products, 
alcohol and its derivatives. Many bakery 
products are halal to begin with, and those 
that are not may need only an ingredient 
substitution. The substitution simply 
involves using a plant-derived version of 
the raw ingredient or additive. 
Flour enrichment must come from halal 
sources, either plant or chemical-based. 
Flour and cereal ingredients must undergo 
non-alcohol treatment during processing. 
Some soy products, such as soy protein 
isolate uses alcohol treatment during 
processing and is therefore forbidden. 
Defatted soy flour made after hexane 
extraction is acceptable. 
Eurostar Commodities launched its first 
gluten-free, low-in-fat flour, versatile for  

An astounding 97% of global gelatin is not 
halal, leaving a mere 3% as halal-certified, 
which is grossly insufficient. 
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a variety of baked goods including cakes 
and specialty breads, and is suitable for 
vegans and customers following halal and 
kosher diets. 
Emulsifiers/ dough conditioners should be 
obtained from halal vegetable fat.  Acacia 
gum is an ideal substitute, with a wide range 
of emulsification functionality from bread 
applications to cake. 
For bread dough, acacia acts as a dough 
conditioner by interacting with gluten and 
strengthening the protein network. US-based 
TIC Gums offers bakeries organic, kosher 
and halal-certified emulsifiers. Palsgaard is a 
global market leader in powdered, whipping 
active cake emulsifiers and the world’s only 
full-service emulsifier and stabilizer company, 
creating sustainably produced ingredients 
with specialized performance characteristics. 
The company’s turnover reached USD208m 
from products sold to more than 120 
countries in 2019. Halal-certified DuPont 
Nutrition & Biosciences is launching a new 
emulsification system for the global bakery 
sector. The POWERBAKE enzyme series, 
formulated to create an optimized cleaner 
label, preserves the taste and flavor of white 
breads and buns. For beta carotene, only 
fish gelatin or vegetable oil is permissible as 
a carrier or a processing aid ingredient. For 
shortenings, only vegetable oil, vegetable 
shortening or shortening with vegetable fat-
based emulsifiers are permissible. 
L-Cysteine is a non-essential amino acid used 
as a reducing agent in hard rolls, doughnut, 
loaves, pastries, bagels and croissants. It 
also functions as a dough conditioner and 
flavor enhancer. In bread making, L-cysteine 
works to reduce the mixing time of the flour 
dough, stop the shrinking of pizza crust after 
it is flattened, and help in the movement of 
the dough through various bakery processing 
equipment or dough conditioners. L-Cysteine 
obtained from human hair is not considered 
a halal ingredient; however, L-Cysteine from 
animal feathers, such as duck or chicken 
feathers, are accepted by some as halal. 
Synthetic L-Cysteine from petroleum is 

acceptable. German multinational WACKER 
is the world’s first company to produce 
plant-based L-cystine through a sustainable 
fermentation process, altogether eliminating all 
concerns regarding materials originating from 
human and animal sources. BHT (butylated 
hydroxytoluene) is acceptable as halal only if 
the carrier is a vegetable oil.
Dairy ingredients, the likes of whey, lactose, 
caseinates and unsalted butter, require 
halal certification, whereas non-fat dry milk 
is acceptable as a halal ingredient. Yeast 
is generally considered as halal. However, 
Brewer’s yeast, a by-product of beer, is not. 
Natural and artificial flavors are some of 
the most important ingredients for halal 
bakery manufacturers. The makeup of 
flavoring material must be plant-based (not 
animal). Petroleum-based propylene glycol is 
considered a halal solvent for flavoring. Vanilla 
extract is not acceptable as a halal ingredient 
because it contains 35% or more alcohol. It 
is typically substituted by non-alcohol vanilla 
extract, vanilla powder, vanilla essence or 
vanilla bakery emulsion. Borregaard has 
worked to produce wood vanillin as a food 
flavoring since 1962. The company’s high-
grade bio-based vanillin is certified non-
G.M.O., kosher and halal, and may be used in 
applications such as bakery and confectionery. 
Artificial colors or color additives: only 
plant-based glycerine or vegetable oil is 
allowed. Netherlands-based GNT Group 
launched a range of food colorings this 
year that are 100% plant-based, halal and 
kosher, and made without any chemical 
solvents; making it the perfect clean-label 
replacement for artificial colorants.  
Gelatin functions as gelling, thickener, 
foaming agent, plasticizer, texture and binding 
agent. It is the most studied ingredient in 
halal researches because of its vast usage 
in pharmaceutical and food products. The 
source of most commercial gelatin is from 
mammalian (bovine and mostly porcine) 
bone and hide. Muslims reject porcine-based 
food derivatives. Fish-skin gelatin or gelatin 
obtained from cows, slaughtered according to 
Islamic law, is permissible. An astounding 97% 
of global gelatin is not halal, leaving a mere 3% 
as halal-certified, which is grossly insufficient. 
The industry is moving in the right direction. 
The halal bakery market is driven by increasing 
consumer expenditure and it is only expected 
to rise post-COVID as consumers continue to 
be confined to their homes for work. �

biscuits & snacks

Bread, pastries, cakes, cookies 
and other subcategories of pastry 
products are not automatically 
halal by nature and may be baked 
with ingredients derived from 
animal by-products.

Read more from the author, about halal 
market dynamics, on www.worldbakers.com.
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