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The availability of foods based on plant proteins to substitute 
for meat has increased dramatically as more people choose a 
plant-based diet. At the same time, there are many challenges 
regarding the taste and nutritional value of these products. 
A study from Chalmers University of Technology in Sweden 
recently showed that many of the plant-based alternatives sold 
in Sweden claim a high content of iron – but in a form that 
cannot be absorbed by the body.
A diet largely made up of plant-based foods such as root 
vegetables, pulses, fruit and vegetables generally has a low 
climate impact and is also associated with health benefits such as 
a reduced risk of age-related diabetes and cardiovascular disease, 
as has been shown in several large studies. But there have been 
far fewer studies of how people’s health is affected by eating 
products based on what are known as textured plant proteins.
Among these products, the researchers saw a wide variation 
in nutritional content and how sustainable they can be from a 
health perspective. In general, the estimated absorption of iron 
and zinc from the products was extremely low. This is because 
these meat substitutes contained high levels of phytates, 
antinutrients that inhibit the absorption of minerals in the body.
‘It is clear that when it comes to minerals in meat substitutes, 
the amount that is available for absorption by the body is a 
very important consideration. You cannot just look at the list of 
ingredients. Some of the products we studied are fortified with 
iron but it is still inhibited by phytates. We believe that making 
nutrition claims on only those nutrients that can be absorbed 
by the body could create incentives for the industry to improve 
those products,’ says Ann-Sofie Sandberg, Professor of Food and 
Nutrition Science at Chalmers and co-author of the study. 
Iron deficiency among women is a widespread, global problem. In 
Europe, 10% to 32% of women of childbearing age are affected 
and almost one in three teenage girls. Women are also the group 
in society most likely to have switched to a plant-based diet. �
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Put our latest advancements in  
baking technology to work for you. 
Reading Bakery Systems ovens feature advanced technology that delivers the  

flexibility, consistency, and efficiency you need to perfect your process and  

your products. Our oven engineering team employs sustainable and sanitary  

design principles, energy-efficient materials, as well as valuable data gathered  

by our exclusive SCORPION® 2 Profiling System to optimize production.  

RBS outbakes the competition, so you can too. 

For more information, call (01) 610-693-5816  
or visit readingbakery.com.

Sustainable oven systems from Reading Bakery Systems.

•  Reduce carbon footprint with
alternative fuel and electric ovens.

•  Reduce energy costs with better
insulation, stack heat reclamation,
lighter oven belts, and recipe-
driven baking profiles.

•  Improve product quality and 
efficiency using hybrid ovens.

•  Increase product output with
better baking technology.

•  Reduce sanitation 
time with SafeShield®
design protocols.

•  Increase operational 
sustainability with fully
automated controls.

Engineered to  
outbake the competition.
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Ingredion has completed one-third of its USD160m in capital 
investments to significantly expand capacity for a range of 
modified and clean label specialty starches across its global 
supply chain. 
“Over the last year and a half, we have seen strong customer 
demand recovery for our starch solutions in both foodservice 
applications as well as traditional packaged food and beverages. 
In addition, the Ukraine conflict has disrupted corn and other 
grain markets, which has forced an increase in the cost of many 
food ingredients,” said Pierre Perez y Landazuri, senior vice 
president of corporate strategy, specialties and the president of 
Europe, the Middle East and Africa (EMEA). 
The Company recently announced that it is the first major food 
ingredients company to engage with HowGood, the world’s 
largest data platform of sustainable food, beverage, and personal 
care product offerings. The relationship will deliver increased 
transparency for the Company’s ingredients and will further 
enable its customers to innovate for the growing demand for 
more sustainable products. 

Ingredients specialist Loryma has expanded its product portfolio with a new 
pregelatinized wheat starch with excellent solubility: Lory Starch Opal. 
As an adhesive for seeds and decorative seasonings, the modified wheat 
starch reduces waste during production processes and also guarantees 
an aesthetic, glossy appearance. Dissolved in water, it can be sprayed 
hygienically onto baked goods in both artisanal and industrial production. 
With Lory Starch Opal, seeds, grains and decorations can be easily fixed 
onto dough. The fine, white, free-flowing powder is simply mixed with 
water to create an instant product that does not sediment. The modified 
pregelatinized wheat starch is characterized by a very low, cold viscosity, 
making it possible for the solution to be sprayed on too. This method offers 
significant hygienic advantages because neither application aids such as 
brushes nor immersion baths come into contact with dough. 
Norbert Klein, head of product development at Loryma, says: 
“Manufacturers want less rejects, while consumers want an appetizing 
product. Lory Starch Opal meets both these demands.”

Tate & Lyle PLC, a world leader in ingredient solutions for healthier food and 
beverages, has launched a fiber calculator to help raise awareness of the 
population’s ‘fiber gap’. 
While the health benefits of fiber are becoming more widely known, intake 
remains low. New consumer research, conducted by Tate & Lyle amongst UK 
adults, has found that more than a third (36%) of people think they are not 
consuming enough fiber.
The new fiber calculator tool from Tate & Lyle, created in partnership with 
the British Nutrition Foundation, asks the user eight questions to assess 
their current eating habits, before giving them an overall fiber score, and 
offering simple tips and personalized advice about how to increase their fiber 
consumption. 
Dr Kavita Karnik, Global Head, Nutrition & Regulatory Affairs at Tate & Lyle, 
said: “We’re delighted to launch our new fiber calculator and hope the 
availability of a tool like this helps raise awareness amongst consumers of 
their ‘fiber gap’ and how to improve their daily intake of fibre.”

Tate & Lyle Launches A 
Calculator To Help Increase 
Fiber Intake

Loryma Debuts Wheat 
Starch As An Adhesive 
With Gloss Finish

Ingredion On Its Way 
With USD160m 
Investment In New 
Starches

Barry Callebaut, world leading manufacturer of high-quality 
chocolate and cocoa products, announced the introduction 
of the second generation of chocolate. Enabling brands and 
artisans to be fit for what consumers desire: food and drinks 
paying homage to nature’s flavors, while supporting them to 
live more healthily. 
The distinct flavor characteristics of the cocoa bean, cultivated 
during farming and awakened during the fermentation and 
roasting processes, are fundamental to the new chocolate. 
Barry Callebaut redesigned the making of chocolate – known 
as the Cocoa Cultivation & Craft principle (CCC) – to recognize 
the special qualities of each cocoa bean and coax out the 
nuances of flavor. By applying the CCC principle, Barry 
Callebaut could redefine chocolate completely: ‘putting cocoa 
first, sugar last’. Moreover, to experience the nuances of cocoa 
flavors, the recipe of the second generation of chocolate is as 
pure as it can be and contains 60-80% more cocoa. 

Barry Callebaut 
Introduces The Second 
Generation Of Chocolate

news
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The Consortium for Precision Crop 
Nutrition (CPCN) and Agmatix launched 
a unique global platform designed 
to drive international research 
collaboration and expand open access 
to crop nutrient data to farmers, their 
advisers and policy makers.
The online platform, spearheaded by 
CPCN in collaboration with several 
leading research institutes, enables 
open access to essential crop 
nutrient concentrations data.
The platform, which comprises two 
active databases, serves as a critical 
open data resource for agricultural 
researchers and professionals 
who conduct field trials on soil 
fertility and crop nutrition. Enabling 
these users to both contribute to 
and benefit from the datasets, the 

platform has already resulted in 
a published paper that estimates 
nutrient use and storage in maize. 
Focused initially on nutritionally and 
industrially important crops, such 
as maize, wheat, rice and soybean, 
the Global Crop Nutrient Removal 
Database includes data on nutrient 
content, residues, crop yields and 
other associated data.

Global Platform For Crop 
Nutrient Open Data

Angel Yeast announces that it has developed the latest dry 
yeast product Premium Dry Yeast to address many of today’s 
baking challenges. These innovative yeasts meet the latest 
requirements of the baking industry for stability, convenience 
and overall adaptability.
Angel Yeast’s new Premium high-sugar dry yeast product is 
resistant to high sugar, high salt content and weak organic 

acids, overcoming this 
challenge and ensuring 
rapid, high-quality 
fermentation. Large-
scale food producers 
need to extend the shelf 
life of their bread and 
baked goods, so they 

need yeast that is resistant to weak organic acids to meet 
this requirement. 
Angel Yeast’s new high and low-sugar yeasts are resistant 
to cold shock, meaning that they still allow standard 
fermentation that is critical in recipes that require the 
addition of ice and cold water despite the significantly lower 
temperatures. This is a challenge for bakers in tropical 
climates, who must deal with high temperatures and harsh 
production environments. 

Angel Yeast Launches 
Premium Dry Yeast At 
Bakery China 2022

Palmerston Bakery in Palmerston, Northern Territory, is 
the first business in Australia to get up and running with 
Cybake bakery management software. Cybake cloud 
bakery software is used by retail and wholesale bakeries 

of all sizes to process orders and 
automate production, invoicing, 
deliveries, e-commerce, and 
more. The market leader in the 
UK, Cybake opened for business 
in Australia in February 2022.
A wholesaler that started out 

as a hot bread shop in 1995, Palmerston Bakery can 
produce up to 20,000 bread rolls each day.
General manager Bryan Seears says: “We had a 
bespoke system before. It was built specifically for us 
many years ago. It was a good system, don’t get me 
wrong, but it just wasn’t keeping up with the trends. So, 
things like the weekly order schedule for customers in 
Cybake is a godsend for us.” 

Palmerston Bakery, First 
In Australia To Implement 
Cybake Management 
Software

Puratos announced a new partnership with Shiru, a functional ingredient 
company for the food industry. The goal of the collaboration with Shiru is to find 
new functional, plant-based ingredients that can bring innovation to bakery, 
patisserie and chocolate products, while improving sustainability and nutritional 
values without sacrificing taste. The partnership complements the existing 
product innovation strategy of Puratos that focuses on bringing disruptive 
solutions that improve consumers’ health and well-being.
Shiru’s discovery platform Flourish uses bioinformatics and machine learning to 
search through hundreds of millions of naturally-occurring proteins to identify 
promising candidates that match a specific desired food function—in this case, 
for use as ingredient(s) in baked goods. Using precision fermentation and high-
throughput screening techniques, Shiru then produces these proteins in their lab 
and evaluates their performance as ingredients. The end result is an ingredient that 
can be produced sustainably at scale by Puratos to bring brand-new functionalities 
or to replace an animal-based product, without sacrificing taste or nutrition.

Puratos Partners With Shiru 
For Sustainable, Plant-Based 
Protein For Bakery

news



Your bread deserves a 
Rademaker system

Ask for a demo:

Unmatched dough quality
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Efficient production process

High flexibility

Specialists in food processing equipment
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Kerry has launched a tool to raise 
awareness of food loss and waste, 
as it calls for collective action in 
tackling food security. Kerry’s Food 
Waste Estimator allows consumers 
and manufacturers to quantify 
and understand the financial and 
environmental impact of reducing 
food waste either in the food chain 
or in the home.   
Using just a few simple inputs, 
Kerry’s estimator is designed to 
inform users about the impact that 
reducing food waste can have on 
our planet. It provides information on 
the number of additional people that 

could be fed, as well as the amount 
of carbon dioxide and water that 
would be saved by making simple 
changes to reduce food waste. 
In addition, the estimator enables 
food manufacturers to determine 
the impact they can have in 
reducing global food waste 
by using shelf-life extension 
technology across their portfolios. 
Research has shown that 
approximately 50% of consumer 
waste could be prevented via shelf-
life extension technologies – a 
saving which would meaningfully 
reduce world hunger.

Kerry Launches Food 
Waste Estimator For 
Businesses And Consumers

Saudi FMCG company Siwar Foods has signed an exclusive 
partnership with Italian dessert manufacturer Dolceria Alba 
to introduce a range of desserts under its own brand in the 
KSA market, covering retail and HORECA. 
The range includes several semi frozen ice cream 
desserts including; Chocolate Lava Cake, Wild Berry 
Cheesecake, Coffee infused Tiramisu and Pistachio Cake.   
Siwar entered the ready to eat market in May 2020 and 
in a short space of time has become a leading FMCG 
player in the frozen convenience category with strong 
retail presence across KSA. Based in Italy, Dolceria Alba 
started producing high quality desserts in 2006 and the 
company operates one plant in the north west of Italy.
Commenting on the partnership, CEO Loaye Al-Nahedh 
said: “We are delighted to be partnering with one of 
Europe’s finest frozen dessert manufacturers. This will 
not only allow us to bring some of the world’s best 
desserts to Saudi customers, but we will benefit from the 
leading innovation and R&D that Dolceria Alba are known 
for, ultimately allowing us to anticipate consumer trends 
in our market.”

Siwar Foods Distributes 
Dolceria Alba In The KSA 
Market



10 Winter - 2022

Sheeting Systems  
Gain Momentum

T
echnology now allows for 
the automated production 
of sheets of dough, with 
the desired characteristics, 
consistently. Sheeters provide 

a wide range of textures by aligning or 
cross aligning the dough sheets. This 
can result in a variety of products from 
the same processing platform.
Fat is commonly used in between layers 
to support their separation while baking 
and can be either introduced prior to 
sheeting or as a continuous layer when 
forming the layers. Lamination is used 
to gain better textures in many different 
formulations where lift is an issue 
and formulation changes are difficult. 
According to experts, this is becoming 
especially true in more of the clean label 
products. Laminating is mostly used for 
crackers and puff doughs, but it benefits 
any hard dough. 
Reading Bakery Systems (RBS), one of the 
world’s leading manufacturers of snack 
production systems, has redesigned their 
Thomas L. Green Sheeting Line System 
to be a more streamlined and flexible 
system offering improved maintenance 
features and easier sanitation compared 
to previous designs. 
The redesigned sheeting line offers 
expanded production capabilities 
while being easier to operate and 
maintain to produce crackers, 

biscuits, and baked crisps. 
“The new sheeting line combines our 
latest intelligent and sustainable design 
approach, SafeShield sanitary protocols, 
and improved production flexibility. Our 
future-proofing strategy translates to 
maximizing production flexibility and 
operational efficiency,” said Cameron 
Johnston, Director of Engineering at RBS. 
The new sheeting system design 
increases tool-less access and decreases 
the number of components to improve 
maintenance and downtime efficiency. 
Unobstructed internal views into the 
machine allow operators to visually 
inspect, assess and plan downtime for 
line sanitation and maintenance.  
The machine utilizes precision servo 
motor control to accurately cut, stack 
and deliver sheeted dough to the 
downstream reduction and forming 
equipment. Dough sheets are conveyed 
to the discharge conveyor by the servo-
driven layering carriage. This carriage 
deposits the sheets by extending them 
to the far edge of the laminator take-
away conveyor. The carriage retracts 
while conveying, laying the sheets gently 
on top of the moving lamination stack.

BISCUIT SHEETING
One of the most important requirements 
for biscuit producers, for example, is for 
the machine to be able to handle a wide 

Obtaining a sheet of dough that’s consistently 
within the desired characteristics can be 
challenging and is essential for a wide range 
of bakery and pastry products. Sheeting 
technology helps automate dough shaping 
into continuous sheets while having less 
impact on the gluten network.

By Tudor Vintiloiu

technology
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variety of dough types at high capacities 
– hard dough for sweet and semi-sweet 
biscuits, soft dough for biscuits and 
cookies and short (tart) dough. 
It is also essential to extrude smooth, 
uniform sheets of dough with consistent 
thickness and width. The diversity 
of products that are required by the 
demanding customers has created new 
challenges for manufacturers. 
Hard biscuits can be made using 
various recipes of different degrees of 
richness; these products are obtained 
from hard, tenacious and elastic dough 
(agglutinated) and are processed 
industrially by rolling and laminating. 
For this reason, these biscuits are 
technically known as laminated biscuits. 

The same forming machines may also 
be used for making crackers by adding 
various accessories. 
Shortbread biscuits are obtained from 
tender dough (fragile, not hard), using a 
rotary machine. Therefore, they are also 
technically known as rotary biscuits.

BREAD SHEETING
Dedicated technology helps to sheet 
and laminate dough with challenging 
characteristics. Such a case results 
in delicious artisan-style bread. In 
addition to high moisture content, 
artisan breads often use specialty & 
clean-label ingredients, which add to 
the processing challenge. Doughs with 
high moisture content generally need 
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more time and attention. According to 
Koenig Bakery Systems specialists, it is 
important to have consistent processes in 
order to have consistent quality with such 
doughs. Once a bakery has implemented 
these processes, the doughs can vary but 
the principles stay similar. This does not 
change if they use clean-label ingredients. 
If a bakery does artisan bread right, it 
generally uses clean-label ingredients, 
reduces yeast and meets other measures 
to make the bread as “clean” as possible.
Koenig supplies equipment for long-
fermented doughs and doughs with high 
water content, e.g. Mediterranean white 
bread with more than 80% of water 
content and rye bread with up to 90% 
water content. For such doughs, Koenig 
recommends sheeting solutions like 
Koenig’s Menes-H dough sheeting line. 
Koenig constantly improves their equipment 
as to process the sensitive doughs, with 
gentle feeding of the line with conveyor 
belts, a dough sheet forming system for 
various dough types or the TwinSat double 
satellite head for gentle processing of the 
dough sheet. Products traditionally made by 
hand can be made using such automated 
lines, while also retaining their artisan 
character. According to the company, their 
customers produce various products on the 
Menes, mainly doughs with long resting 
times, such as Ciabatta, breads, flatbreads, 
baguette, focaccia, etc. 
The Menes-H high-performance dough 
sheeting line can process up to 5,000kg 
(11,023 lb.) of dough and can be combined 
with several other modules (e.g. forming 
station, seeding unit, stamping and cutting 
tools, proofer). This means that every 
Menes-H line is completely customized 
to suit the customer’s products (the “H” 
stands for the hygienic design).
To handle various types of dough, Koenig 
developed a 3-roll dough sheet former for 
the Menes-H. Utilizing plug-in rollers in 
different surface finishes, both soft- and 
large-pore doughs can be processed. The 
line can process Ciabatta doughs, artisan 

bread doughs as well as grain bun doughs 
or tin bread doughs, for example.
The dough sheet former creates a 
continuous and even sheet of dough with a 
continuously adjustable thickness between 
the specially-designed rollers. The rollers 
are specially arranged that the shaped 
dough sheet adheres to the rollers and is 
supported by rollers for controlled flow. The 
pneumatic scraper separates the dough 
sheet from the rotating roller and places it 
on a conveyor belt for further processing 
in the system. As a result, the dough sheet 
is shaped very gently and without tension. 
Thanks to the quick-change system in 
different widths, dough sheet widths 
from 240 to 600 mm can be set with the 
various rollers. Due to the exact setting for 
the product and weight, leftover dough is 
reduced to a minimum.

GENTLE HANDLING
Gentle dough processing is achieved 
with the Twin Sat double satellite head, 
which grants minimal stress and force on 
the dough sheet while being reduced in 
thickness. It produces a virtually tension-
free dough sheet, the company explains. 
The twin satellite head reduces high 
mechanical loads due to two satellite roller 
heads positioned one above the other. 
Using specialty sheeting/laminating 
lines does not mean the procedure stays 
the same every day, when dealing with 
fermented doughs. The competence to 
make small changes, also in automated 
production, needs to be in the bakery to 
react on such variations. Factors such 
as temperature, humidity, flour quality, 
etc., can have an impact on the artisan 
bread production. Some bakeries might 
still underestimate the effect of these 
surroundings on the dough quality. 
For maintenance, Koenig recommends 
going by the operation manual and training 
with Koenig staff. There are certain cleaning 
and maintenance intervals for the individual 
modules and sticking to these intervals 
maximizes overall production time. �

technology

RBS TLG Sheeting Line
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Higher Dough Capacities 
Multiply the Advantages 
of Continuous Mixing
For nearly thirty years, bakers have been making the choice between batch 
and continuous mixing for their bakeries. The advantages of continuous 
mixing, including quality, consistency, just in time dough, labor reduction 
and energy efficiency, were enough to convince bakers to make the switch. 
However, two factors influenced why bakers continue to select batch mixing. 

process - mixing

T
hose were 1) the higher initial 
cost of continuous mixing and 
2) risk aversion; the tendency to 
repeat past processes to avoid any 
perceived risk. 

As continuous mixing became more common 
in the baking industry, and the technology 
evolved, most bakers no longer saw 
continuous mixing as a risk, however, the 
initial cost of continuous mixing continued 
to be the primary reason bakers selected 
batch mixing for new projects. This thought 
process remains true today even though 
the continuous mixing cost of ownership is 
less than batch mixing, especially for large 
capacity production systems. 
Continuous Mixing technology has greatly 
advanced over the last thirty years. These 
advances include improved ingredient 
metering, metering of solid fats and 
particulates, enhanced controls, specialized 
mixer designs, larger capacity mixers, 
improved temperature control and more. 
While all of these advances in technology 
have made continuous mixing attractive to 
more bakers, it is the high capacity continuous 
mixers that offer the most benefit. 

In 2000, the highest throughput continuous 
mixers operated in the range of 5,000 
kilograms per hour (kg/hr) of dough 
produced. By 2020, continuous mixers were 
being manufactured in the 15,000 to 20,000 
kilograms per hour range. Even higher rates 
were accomplished by linking continuous 
mixers together. With the increased 
throughput of the largest continuous mixers, 
one would expect the additional cost of a 
larger mixer to magnify any resistance due 
to initial investment requirements. 
However, higher throughput mixers quickly 
became best sellers. Why would high 
throughput continuous mixers become so 
attractive? The answer is that while the 
larger mixers were somewhat higher in 
initial acquisition cost, the same advantages 
seen with the smaller continuous mixers 
became much more important at higher 
rates. Also, as production rates increase, 
the cost of a batch system tends to 
increase linearly – double the capacity 
and double the cost. On the other hand, 
if you double the capacity when using a 
continuous mixing system, the cost would 
only increase about 25%. 

By Jim Warren, Vice President, Exact Mixing
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FIVE PRIMARY REASONS 
THAT THE ADVANTAGES OF 
CONTINUOUS MIXING INCREASE 
AS THROUGHPUT INCREASES

1.  Continuous Mixing Is More Cost 
Effective to Operate than Batch Mixers 
for Larger Capacity Lines
In both the continuous mixing and batch 
mixing processes, four factors contribute 
to the required initial investment. Those 
are mixer cost, bulk materials delivery, 
ingredient metering, and post-mixing 
dough handling. As bulk material delivery 
costs are very similar for batch mixing and 
continuous mixing, this cost will not be 
considered for comparison purposes.
In the case of continuous mixing, three 
cost factors comprise a system. Those are 
metering, mixing, and post-mixing dough 
handling. Since the post-mixing cost is very 
small (less than 2%), it will also be ignored 
in this discussion.
In the case of batch mixing, three costs also 
comprise a system. Those are metering, 
mixing and dough handling. The batch 

mixing metering cost is less than 2% and 
will also be ignored in this discussion.

First, consider the affect throughput 
increases have on a continuous mixing 
system cost. The key concept to understand 
is that when the throughput of a continuous 
mixing system increases, the cost of the 
system changes at a much lower ratio. 
This is because the ingredient-metering 
portion of the cost is nearly constant no 
matter what the new throughput is. The 
chart above clearly shows this relationship. 
At four times the throughput (500 kg/hr to 
2,000 kg/hr), the continuous mixing system 
cost has only increased by 50%. At 7.5 

Photo: RBS



16 Winter - 2022

times increase 
in throughput, 
determines a cost 
increase of only 50% 
using a continuous 
mixing system.

4

times the throughput (2,000 kg/hr to 15,000 
kg/hr) the system cost only doubles.
When considering batch mixing, the cost of 
the model is quite different. Basically, doubling 
the throughput of a batch mixing system 
increases the cost by 80% to 100%. Both the 
mixer and the downstream metering system 
must double in capacity. In short, compare 
cost per pound of dough produced.
While the above information alone might 
explain why continuous mixing becomes 
more attractive at higher throughputs, we 
have only discussed the initial investment. 
We will now consider other factors that make 
continuous mixing even more attractive for 
higher capacity production needs.

2. Continuous Mixing Is Fully Automated, 
Requiring Less Labor Than Batch Mixers
Does higher dough output require more 
personnel in the mixing area? The intuitive 
answer is yes. Mixers are larger. More 
mixers are required. Ingredients are added 
in larger quantities. Larger dough quantities 
are discharged and must be delivered to the 
downstream equipment. Failing to deliver 
dough on time results in a larger reduction 
in production. With a batch mixing system, 
all these factors require more employees.
This is not the case with continuous mixing, 
as the system is fully automated. First, the 
ingredient addition and mixing are controlled 
by the recipe control system. Second, the 
dough is automatically cut into smaller 
chunks by the mixer or allowed to flow as a 
rope. This means no additional dough sizing 
and handling is required. As a result, no more 
employees are required at higher capacities.
With any size continuous mixer, the operator 
has two primary responsibilities. The first 
is to occasionally inspect the dough quality 
as a final verification of the quality prior 
to forming (although many customers see 

this as an unnecessary task). The second 
responsibility is to address any system 
alarms. With larger systems, alarms tend to 
be even less frequent than smaller systems. 
The system automatically attempts to 
correct any alarms and is often successful. 
An operator would not be expected to 
address alarms more than a few minutes a 
shift and often not at all. It is common for 
the operator to have responsibilities other 
than just “operating” the mixer. This is true 
at all dough throughput capacities.
As batch sizes increase, there are also 
other concerns that arise. Most crucial 
among those concerns is training. The batch 
processes tend to be manual in nature 
requiring operator intervention. This is even 
more so as the dough volume increases. 
This intervention requires a great deal of 
training to ensure the mixing steps are 
completed correctly. With batch mixing at 
least one person per shift must be trained 
because the quality of the finished products 
depends on their decisions and actions.
Anytime training becomes critical, retention 
is also critical. As the dough requirement 
increases with a batch system, the demands 
on the staff are multiplied. In the case of 
continuous mixing, no matter what the rate, 
only one operator is required and for only a 
small portion of the day.

3.  Continuous Mixing Requires Less Dough 
Handling Equipment Than Batch Mixing
The method of handling dough after mixing 
is completely different with batch vs. 
continuous mixing systems. In the case 
of continuous mixing, the dough generally 
comes out of the mixer in a rope or log. A 
cutter at the end of the mixer allows the 
baker to make any size dough chunks 
desired, with 25-kilogram to 50-kilogram 
chunks being the most common. The chunks 
fall onto a conveyor belt or directly into a 
hopper. The smaller chunks are ideal for 
feeding multiple lines from one mixer.
In the case of batch mixing, the dough 
discharges from the mixer in a large mass 
that must be resized for downstream 
equipment, resulting in additional cost for 
this handling equipment.
As the requirement for dough increases, 
the dough handling becomes a greater 
challenge with a batch mixing system. 
Larger chunks of dough mean more 
equipment, and more people. However, 
in the case of continuous mixing, dough 
handling is the same regardless of 
throughput.

process - mixing

Photo: RBS
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4. More Efficient Throughput - Less 
Dough Is At Risk During Shutdowns
When a baking line is running, dough exists 
between the mixer and the proofing or 
forming equipment. This is referred to as 
dough-on-hand.
This dough-on-hand includes dough in 
the forming hoppers, dough waiting to 
be placed in the hopper, dough being 
discharged from the mixer or the dough 
currently in the mixer. In the case of a 
batch mixer, this amount is typically around 
2.5 to 3 mixer volumes. The issue for batch 
mixing, is that all dough-on-hand is at risk 
should downstream equipment require an 
extended shutdown.
In the case of continuous mixing, the hopper 
levels can be kept as low as possible to 
improve piece weight control, so only a few 
chunks are in transit. In effect, the dough at 
risk for continuous mixing is basically the 
volume of the mixer at any capacity.
At lower rates, this may not be a significant 
factor, but at a rate of 10,000 kilograms 
per hour there could be 5,000 to 6,000 
kilograms of dough on hand with a 
batch system. With a continuous mixing 
system, dough on hand would be closer to 
1,000 kilograms for a similar throughput 
production rate.

5.  Automated Continuous Mixing 
Systems Eliminate Variables That Exist 
in the Batch Mixing Process
Dough mixing systems inherently have 
variables that must be carefully controlled. 
Some of these include recipe, temperature, 
energy input, humidity, flour quality, and 
batch spacing. There are two steps required 
to control such variables: measurement 
and reaction to inconsistencies. It is how 
variables are measured and how the 
system reacts, that determines the success 
of the mixing operation and ultimately the 
consistency of the dough.

Accurate measurement:
In the case of batch mixing, the recipe 
is often based on hand-measured minor 
ingredients. Typically, these batches are 
not double checked. The operation is totally 
dependent on a person and a scale.
In the case of continuous mixing, minors 
are blended with the use of loss-in-weight 
technology and a blender on load cells. All 
measurements are weighed automatically, 
and the data is saved in the system.
Dry and liquid ingredients are carefully 
metered into the mixer, and automatically 

weighed and recorded. Metering rates are 
graphed in real time and saved for future 
reference.
As the mixer throughput increases, hand 
measuring creates greater opportunity 
for errors, more employees are required 
to batch ingredients and the pressure to 
create blends quickly increases. Continuous 
mixing guarantees accurate measurement 
all day, every day.

Reaction to inconsistencies:
Variables are a part of any process. As was 
stated above, the first step to controlling 
the process is to measure the variations. 
Ideally, measurements are made in real 
time and the most important variables are 
being measured. If process success is only 
measured in the QC lab, or by the number 
of customer of complaints, improvement 
will be difficult. Measurements should be 
early, often, and with a plan for correction.
Often in a batch system, the plan for 
correction is at the operator’s discretion. 
Forget to add something? Dough is too 
warm or too stiff? Not enough development? 
Wrong consistency? Downstream 
shutdown? When presented with these 
problems, if there is not a plan to act quickly, 
product will often be inconsistent and out 
of spec, creating waste. With continuous 
mixing, the system anticipates potential 
concerns, determines proper corrective 
steps in advance and is programed to take 
those steps automatically.

CONCLUSION
While continuous mixers have been available 
for more than thirty years, only in the last 
ten years have we seen the development 
of mixers capable of producing dough at 
more than 8,000 kilograms per hour. These 
high capacity mixing systems function 
exactly as the lower throughput systems; 
however, unlike batch mixers that increase 
in workload with capacity, continuous mixers 
require no additional workload or resources 
with increasing capacity. Most importantly, 
the potential problems associated with batch 
mixing of dough at higher rates do not exist 
with continuous mixing at higher rates.
Even though continuous mixers have a higher 
initial cost than batch mixers, the operational 
efficiency benefits of continuous mixing will 
quickly repay the additional expense and 
then multiply a financial advantage for large 
capacity manufacturers. Continuous mixers 
will cost less to operate over time than 
comparable batch mixing systems. �
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key suppliers guide

AMF Bakery Systems  
Your Baking Partner of 
Choice
Bakeries around the world partner with AMF 
Bakery Systems for best-in-class unit equipment 
and complete system solutions, from mixer to 
marketplace. Flexible, sanitary food processing 
solutions include dough systems, dividing, sheeting, 
laminating, decorating, depositing, proofing, 
baking, cooling, freezing, pan and product handling, 
packaging and post-packaging technologies.  
Through innovative, precision engineering informed by 
our master bakers’ expertise, AMF designs integrated 
solutions for soft bread and buns, artisan bread and 
rolls, pizza and flatbreads, cakes and pies, pastries 
and croissants, and beyond. Rise Together with your 
baking partner of choice. 

AMF Bakery Systems is a proud member of the 
Markel Food Group.

www.amfbakery.com 

DÜBÖR
A leading brand in the worldwide baking industry for more than 60 
years, DÜBÖR is renowned for providing all natural releasing agents 
that assure excellent product release, increased shelf life and 
reduced consumption. When used in combination with the DÜBÖR 
pan spraying machine, custom designed each time to fit specific 
bakery requirements, the result is zero overspray, perfect release, a 
safer working environment, less pan washing and low maintenance 
costs. This results in massive production cost savings. 

www.dubor.de

DSM
With DSM in Food & Beverage you get science-based ingredients, 
expertise and solutions that create products with your preferred 
sensory properties. With enzyme solutions for a variety of flour 
qualities, processes and recipes, you can create unique baked goods 
with great freshness and appearance, and supreme softness. Our 
solutions can also add health benefits to your confectionery products. 
Our range of vitamins, plant-derived hydrocolloids, solutions for 
acrylamide reduction and colorants can help you satisfy even the 
health conscious. Together we have the agility and knowledge to 
deliver sustainable solutions in taste, texture and health so that you 
can enjoy it all.

www.dsm.com 

Intralox
Intralox is the global conveyance solutions leader, specializing in 
innovative solutions, including Modular Plastic Conveyor Belting, 
hygienic and food safe solutions, and industry-changing Spiral 
technologies and Activated Roller Belt™ (ARB™) packaging 
solutions. For more than 30 years, we’ve been helping food and 
drink processors convey their products more efficiently and more 
profitably. The combination of our service infrastructure, industry 
expertise, innovative technology, and performance guarantees 
allows our customers to achieve extraordinary results. With 
extensive knowledge and experience of food and drink processing 
applications, Intralox supplies beneficial solutions for numerous food 
and drink industries, including Bakery, Meat, poultry and seafood; 
Fruit and vegetable; Beverage and brewery; Snack; Tortilla; Dairy; 
Confectionery; Cookies and Crackers.

www.www.intralox.com

Berndorf Band Group
As leading full-service supplier of steel belts and 
belt systems, we provide tailor-made solutions, 
which unite all requirements for the baking industry. 
The dark and abrasionresistant surface of the belts 
absorbs heat, saves energy, ensures consistent 
product quality and keeps fibers and remnants of fat 
from lodging in the steel belt. Our steel belts resist 
temperatures of up to 400 °C/750 °F and guarantee 
easy cleaning and highest sanitary standards. 
Additionally a global service network enables us 
to be as close as possible to our customers and 
provide them 24/7 with prompt assistance.

www.berndorfband-group.com
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IPCO
Solid and perforated steel bake 
oven belts
IPCO supplies steel bake oven belts to OEMs and end users around the 
world. Available in widths from 800 - 3500 mm, their excellent heat transfer 
and thermal conductivity makes them ideal for products such as biscuits, 
brownies, crackers, all-butter cookies and pizza bases.
The company also offers a wide range of conveyor components including end 
stations, tracking solutions and more, and can support upgrades from mesh to 
solid or perforated steel belts. IPCO’s engineering teams provide consultancy, 
maintenance and service support that looks at the performance of the system 
as a whole.  

www.ipco.com/bake

RADEMAKER
Rademaker develops and provides solutions for the food processing industry. 
The company’s expertise manifests itself in high quality automation, 
engineering, hygiene and performance of its delivered machinery. Rademaker 
has a wide knowledge about food products and their production technology. 
Dedicated professionals and state of the art engineer techniques provide you 
with solutions that live up to your (best) expectations.
Driven by worldwide market forces, Rademaker evolved to become a company 
with an international outlook. To better serve the wishes and requirements of 
local customers, sales offices opened doors in France, Germany, the United 
Kingdom, the United States of America, Italy and China. Production lines and turn-
key solutions for all continents represent a great part of the company’s business 
today. The Rademaker headquarter is located in Culemborg, the Netherlands. 

www.rademaker.com 

Verhoeven Bakery 
Equipment Family
The Verhoeven Bakery Equipment Family has 
a long and successful history of tailor-made 
development, engineering and production 
solutions for the food industry. 
Our labels – BVT Dough Process Solutions, 
NewCap Industrial Handling Solutions, Vacuum 
Cooling & Baking Solutions and Bakepack End 
of Line Solutions – hold a strong, established 
position in the industrial baking market, thanks 
to our innovative culture and creative turn-key 
solutions. Because we are independent, we can 
fulfil any of your (brand-specific) industrial baking 
line or equipment needs. For example, we can 
combine four lines or even supply a different 
grouping.

www.verhoevenfamily.com
www.bvtbs.com
www.newcapbs.com
www.vacuumcooling.com
www.bakepackeols.com

Reading Bakery Systems
Successful Snacks Start Here
Reading Bakery Systems is a world leading manufacturer of bakery and 
snack equipment, providing innovative process solutions and support for 
the food industry. The Reading Bakery Systems brands - Thomas L. Green, 
Reading Pretzel, Exact Mixing and Reading Thermal - offer production lines 
capable of producing a wide range of snack products, continuous mixing 
solutions and oven profiling services.  Our experienced people apply decades 
of manufacturing and food engineering expertise to help customers create 
successful baked snack products.

www.readingbakery.com

TECNOPOOL SPA
We design, build and install machinery for heat 
treatment and processing of food products, from 
-40°C to +300°C, covering product make-up, 
proofing, pasteurizing, baking, cooling, deep-
freezing as well as overall handling. 
Since the very beginning of our long-standing 
experience we have always provided our 
customers with a comprehensive set of solutions 
and services, acting as a one stop shop that has 
allowed us meeting all customers specific needs. 
Guaranteeing cutting edge technology, superior 
design skills and flexibility has always been our 
strength and instrumental to our success in the 
marketplace, allowing us to delivery “Made in Italy” 
solutions to a worldwide customer base.

www.tecnopool.it
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R
esearch results have shown that 
some bioactive compounds or 
products having nutraceutical 
compounds can protect 
consumers from certain cancers, 

hypertension, depression, heart diseases, 
obesity, arthritis, and diabetes. In the last 
years, there has been a significant amount 
of development in the nutraceuticals 
market, with companies launching many 
types of products as food supplements and 
functional/healthy food products.
Nutraceuticals Industry is anticipated to 
register 5.2% CAGR between 2022 and 
2030 due to rising number of sporting 
events and awareness pertaining to health 
products, says Global Market Insights Inc. in 
a recent report.
A surge in sports activities and growing 
participation at the national and 

international levels will complement 
the nutraceuticals industry growth, 
with an estimated market value set to 
cross USD636bn by 2030. Increasing 
awareness associated with the benefits 
of health supplements for various medical 
concerns will further drive the demand for 
nutraceutical products.
High prevalence of infectious diseases 
and the emergence of novel disorders will 
further drive consumer inclination, enabling 
them to purchase preventative care and 
functional foods and beverages. The 
COVID-19 outbreak also led to significant 
growth in sales of nutraceuticals and 
supplements.
"Nutraceuticals" and "functional foods" are 
two terms used to define
health-promoting foods, or components 
that are extracted from them. There are 

Although there are naturally beneficial ingredients in food, the deliberate 
incorporation of these ingredients into the food products might also 
be performed as an alternative approach in order to make use of their 
health-improving properties.

By Tudor Vintiloiu

Nutraceuticals 
Are Here to Stay

ingredients
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no universally agreed definitions for 
nutraceuticals and functional foods. The 
term "nutraceutical" is commonly used 
in reference to anything that is consumed 
primarily or particularly for health reasons.
Nutraceuticals offer physiological benefits 
or protect against chronic diseases, while 
functional foods have a broad definition as 
foods that supply additional physiological 
benefits to the consumer with their usual 
diet beyond basic nutritional functions.
Among baked goods, bread is the most 
consumed staple food product all over the 
world. Depending on the cereals used and 
the processing methods, bread alone as 
a fermented product is known to provide 
some benefits for human health. For 
instance, research has suggested potential 
cancer preventing effects of different 
breads made from wheat, wholemeal 
wheat, and wholemeal rye.
The global baking industry is currently facing 
opportunities as well as challenges created 
by the current economic landscapes. The 
volatile financial scenario is changing the 
way bakers approach their businesses. 
For instance, there has been a noticeable 
shift toward natural and healthy bakery 
products consisting of vitamins, whole 
grains and fibers. Bakers have introduced 
more organic baked goods, breakfast 
cereals, breads and biscuits enriched with 
nutritional and natural ingredients in single-
serve and portable packaging. Several 
companies eliminated preservatives and 
artificial flavors in their products in a bid 
toward image changeover as makers of 
healthier and natural bakery products.
Some debate has emerged recently 
among baking industry observers that 
bakery manufacturers are trying to do too 
much with their products. Particularly as 
companies develop more healthful and 
nutritious bakery foods, some voices have 
complained that bakery products do not 
need to be healthful.
Producing healthful baked products, even 
ones that qualify for health claims, is not for 
everyone. But, as has been made apparent 
by the rolling wave of trans-fat bans and 
the all-encompassing effects of popular fad 
diets, the industry needs to be proactive in 
product development to prepare for health 
movements and even capitalize on them.

CURRENT DIRECTIONS
Among the substances that recent research 
has defined as important for our health, there 
are some that are well-suited to be added 

to baked goods, thanks to their chemical-
physical and organoleptic qualities.  
Sensitivity of consumers towards healthy 
diets and their benefits for health and 
longevity is increasing. Foods containing 
healthy substances such as vitamins, fibers, 
antioxidants, etc. are often laborious to 
prepare and consume, discouraging those 
who have little time to devote to cooking. For 
these reasons the formulation of products 
for easy and immediate consumption (like 
baked ones) that have as added value the 
content of beneficial substances, has a 
growing appeal for consumers. 

BETA GLUCANS
Beta glucans (ß-glucans) are non-starchy 
polysaccharides composed of glucose 
molecules that are part of the so-called 
"soluble fibers". They are present in many 
cereals (particularly abundant in barley and 
oats) but also in the cell walls of common 
yeast (Saccharomyces cerevisiae). Thanks 
to their structure they are able to form 
viscous solutions with water in the upper 
gastrointestinal section, then ferment 
in the colon. These fibers, if consumed 
in appropriate quantities (at least a few 
grams a day) can have important beneficial 
effects, scientifically proven and including:

•  Reduction of blood cholesterol levels, 
of which they can partly block 
absorption by the intestine, with 
reduction of cardiovascular diseases. 
Such "claim" has been approved 
by EFSA (European Food Safety 
Authority) in 2012 and is one of the 
few to be awarded such recognition 
by the uncompromising panel that 
approves only in the case of solid 
scientific evidence. The mechanisms 
by which beta glucans reduce the 
absorption of cholesterol by intestine 
are various, primarily including the 
mechanical action resulting from 
the increase of intestinal content’s 
viscosity.

•  Reduction of allergies: a recent study 
highlighted the possibility of reduction 
in symptoms from pollen allergies 
(one of the most popular among 
the many tens of millions of people 
who suffer from allergies worldwide) 
in individuals who consume beta 
glucans. Voluntaries (all suffering 
from pollen allergies) have taken 
250 mg of beta-glucans extracted 



22 Winter - 2022

ingredients

from yeast for 4 weeks, and showed 
an improvement of symptoms in 50% 
cases, compared with voluntaries who 
took placebos.

•  Strengthening of the immune system: 
another recent study highlighted the 
possibility that taking beta glucans 
can increase the body’s ability to fight 
against pathogenic microorganisms, 
reducing the incidence of colds 
by 25% and faster recovery from 
symptoms in 15% of affected 
individuals, on a sample of people of 
various ages, particularly susceptible 
to cold diseases.

•  Reduction of blood glucose levels: 
these results were obtained with a 
wheat and rye bread with addition of 
beta glucans, bran and Lactobacilli 
based yeast. Its beneficial effect, 
despite having been found for now on 
a small group of healthy voluntaries, is 
promising in diets for diabetics and/or 
overweight people.

FRUCTO-OLIGOSACCHARIDES
Fructo-oligosaccharides (FOS) are 
carbohydrates that are also part of soluble 
fibers because they consist of small chains 
of fructose: real FOS are those containing 

from 3 to 10 fructose monomers and 
fructans those containing more than 10 
monomers. They have prebiotic effect, 
i.e. their presence stimulates growth of 
beneficial intestinal flora, in particular 
consisting of bifid bacteria. Their intake 
is especially important in children, and 
provides not only better intestinal balance 
but it seems related to effects like better 
absorption of some minerals (such as 
calcium and magnesium) and obstacle to 
proliferation of intestinal pathogens thanks to 
pH reduction caused by FOS metabolizing in 
short chain fatty acids. 
In addition to these effects, FOS can also 
have various technological roles: they can 
be easily incorporated not only in food 
where the combination probiotic-prebiotic is 
exploited (like dairy products such as yogurt 
and various fermented milks), but are also 
ideal for drinks and bakery products, given 
their resistance to high temperatures and 
therefore also to cooking. Furthermore, in 
the case of light products such as those with 
reduced sugar content, the presence of FOS 
(which do not produce calories as indigestible 
for human intestine) not only gives typical 
sweetness of such substances, but may also 
help conceal any unpleasant flavor due to 
the presence of sweeteners. Cereal flours, 
particularly wheat and rye, already have 
a certain content of FOS. To increase its 
content, it is possible to add to baked goods 
FOS extracted from the richest sources, in 
particular chicory and Jerusalem artichokes.

FOLIC ACID
Folic acid (also known as vitamin B9 or 
folacin) is a water-soluble vitamin necessary 
for DNA synthesis, repair and methylation, 
and for many other important biochemical 
reactions, in particular involving intense 
phases of cell multiplication such as fetal 
and infant growth and generation of red 
blood cells. For these reasons, its deficiency 
can lead to serious forms of anemia, and 
in the case of prenatal development it can 
cause various neural tube malformations 
such as e.g. spina bifida. For these reasons 
the intake of folic acid is especially 
important during pregnancy and childhood, 
to the extent that various countries have 
taken governmental-level campaigns for 
fortification of some basic foods, including 
baked goods. This practice is rather 
widespread, so much so that sometimes 
there is the doubt that there could be 
overexposure of such vitamin despite its 
high safety profile. �



Our solid and perforated steel belts have helped bakeries 
produce premium quality products for almost 100 years. Flat, 
straight, durable and easy to clean, they provide a baking surface 
that’s ideal for everything from rich, chewy all butter cookies to 
traditional biscuits and crackers.

The other reason for choosing IPCO is our global service capability, 
providing the reassurance of premium productivity too.

•	 High	productivity	wide	belts	up	to	3500	mm.
•	 Maximum	versatility	–	bake	more	on	an	IPCO	steel	belt.
•	 Energy	efficient	–	lighter	belt	means	lower	carbon	footprint.
•	 Belt	only	or	full	range	of	conveyor	components.
•	 	Installations,	upgrades	(mesh	replacement),	repair,	

maintenance and spare parts.

Bake more, bake better with 
IPCO steel belt technology

ipco.com/bake
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A
fter the packaging-free trend had 
been establishing itself in many 
sectors, including the bakery 
sector, the scales were then tipped 
and sales of packaged bakery 

items soared in 2020. This was fuelled mainly 
by hygiene concerns but if the right technology 
was applied, the process could also prolong 
the shelf-life of the product and maintain its 
quality during storage. 
With the global population slowly overcoming 
the pandemic, it’s expected that attention 
will shift once again to the environmental 
issues often associated with food and drink 
packaging. Experts predict an interesting 
situation – one where consumers will be 
considering both the safety and environmental 
impact of the products they’re purchasing. 
Recent trends analyses show that food 

manufacturers will soon find themselves in a 
position where choosing the best packaging 
for a product has never been more important. 
Choosing packaging that balances the 
manufacturer’s needs while addressing 
consumers’ concerns - regarding ethical, 
hygiene and environmental issues – is an 
emerging priority. Beyond their concerns, a food 
business’ brand can be strengthened and made 
to appeal to consumers if it wraps the product 
appropriately (reducing excess packaging) and 
uses environmentally friendly materials. 

SEAWEED COATING
Materials researchers from Flinders University 
have recently partnered with German 
biomaterials developer One-Five to develop 
non-pollutive biopolymer coating materials for 
food packaging. The new seaweed extract-

Packaging has long been known as an effective method of protecting 
food. Since its emergence on our supermarket’s shelves, the principles 
of packaging have highlighted safety. Its ability to maintain a product’s 
integrity while helping prevent any cross-contamination issues has 
always been a large selling point, and this explains the sustained uptake 
seen during the global health crisis.
By Tudor Vintiloiu

Packaging Materials 
Research is Flourishing

packaging
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based degradable bioplastic film is designed 
to replace plastic coatings used in grease-
resistant fast-food packaging, which often 
contains problematic chemicals such as per- 
and polyfluoroalkyl substances (PFAS).
The new prototype is said to meet the 
functional requirements of conventional 
grease-resistant packaging material while 
also presenting an environmentally circular 
solution. One-Five Co-Founder Claire Gusko 
said the product will help reduce harmful 
plastic pollution, while using environmentally 
regenerative feedstock.
“Seaweed cultivation helps to naturally 
rehabilitate marine environments, reduce 
greenhouse gases, and mitigate coastal 
erosion,” she said. “It’s important for us to 
use sustainable inputs upstream to ensure 
our products are environmentally safe, from 
cradle to grave.”
Extracts from the seaweed – which is native 
to the South Australian coastline – are 
transformed through a proprietary process to 
produce functional biopolymer sheets that can 
be applied to various surfaces.
“The seaweed extracts have a similar structure 
to the natural fibers from which paper is 
made,” said Dr Zhongfan Jia, a lead researcher 
from the Flinders Institute for Nanoscale 
Science and Technology. “Our novel specialist 
treatments boost the grease-resistance feature 
of the seaweed via simple modifications, while 
not affecting biodegradability or recyclability of 
the coated paper.”
Flinders University and One-Five are now 
working towards transferring laboratory-
scale processing to produce the coating in 
industrial volumes.

THE POWER OF PHA
A handful of companies around the 
globe have harnessed the power of PHA 
(polyhydroxyalkanoate) to produce compostable 
straws, but, according to a recent press release, 
BIOLO is the first company to successfully use 
PHA technology to manufacture not only straws, 
but also fully compostable bags.
PHA is a renewable plant-based plastic 
alternative that is TÜV certified for soil and 
marine biodegradation as well as home and 
industrial composting. When PHA enters 
a bioactive environment, meaning any 
setting where live microbes are present, the 
biodegradation process begins. PHA is a 
natural fuel source for microbes. When PHA 
and microbes interact – whether in a home 
composting bin, a landfill, or a body of water 
– the microbes break down the PHA product 
entirely without leaving behind any harmful 
substances, including microplastics.

Other existing plastic-alternative packaging 
products do not entirely fulfill the needs of 
companies looking to reduce single-use 
plastics. Some alternatives are too weak 
to withstand the same use conditions as 
traditional plastics; other options are not 
forthright about end-of-life cycles.
For example, PLA (polylactic acid) is a plastic 
alternative that has been used over the 
past decade. However, PLA is only certified 
for industrial composting, which means it 
can only be fully biodegraded when sent 
to special industrial composting facilities. 
Unfortunately, the network of industrial 
composting facilities is limited and not readily 
accessible to much of the public.
The plastic waste crisis has motivated many 
companies to establish sustainability goals 
designed to reduce and, eventually, eliminate 
their use of single-use plastics.
BIOLO helps businesses in a variety of 
industries with plant-based packaging that 
delivers the same if not better performance 
than petroleum-based plastic packaging. 
Rotary Jet-Spinning Technology
Researchers from the Harvard John A. Paulson 
School of Engineering and Applied Sciences 
(SEAS) and the Harvard T.H. Chan School of 
Public Health have developed a biodegradable, 
antimicrobial food packaging system that can 
extend the shelf life of fresh foods and eliminate 
microbial contamination.
“One of the biggest challenges in the food 
supply is the distribution and viability of the 
food items themselves,” said Kit Parker, the Tarr 
Family Professor of Bioengineering and Applied 
Physics at SEAS and senior author of the paper. 
“We are harnessing advances in materials 
science and materials processing to increase 
both the longevity and freshness of the food 
items and doing so in a sustainable model.”
The new food packing system has its roots in 
battlefield medicine. For more than a decade, 
Parker and his Disease Biophysics Group have 
been developing antimicrobial fibers for wound 
dressings. Their fiber manufacturing platform, 
known as Rotary Jet-Spinning (RJS), was 
designed specifically for that purpose.
RJS works likes a cotton candy machine — a 
liquid polymer solution is loaded into a reservoir 
and pushed out through a tiny opening by 
centrifugal force as the device spins. As the 
solution leaves the reservoir, the solvent 
evaporates, and the polymers solidify to form 
fibers, with controlled diameters ranging from 
microscale to nanoscale.
The idea to translate the research from 
wound dressing to food packing was born 
of a collaboration with Philip Demokritou, 
the former co-Director of the Center for 



26 Winter - 2022

Nanotechnology and Nanotoxicology 
(NanoCenter) at Harvard’s Chan School. 
The NanoCenter is a joint initiative between 
Harvard and Nanyang Technological 
University of Singapore.
“As it turned out, wound dressings have 
the same purpose, in some ways, as food 
packaging — sustaining tissues, protecting 
them against bacteria and fungi, and 
controlling moisture,” said Huibin Chang, a 
postdoctoral fellow at SEAS and first author 
of the paper.
To make the fibers food-safe, the team 
turned to a polymer known as pullulan. 
Pullulan is an edible, tasteless and naturally 
occurring polysaccharide commonly used in 
breath fresheners and mints.
The researchers dissolved the pullulan 
polymer in water and mixed it with range 
of naturally derived antimicrobial agents, 
including thyme oil, nisin and citric acid. 
The solution is then spun in an RJS system 
and the fibers are deposited directly on a 
food item. The researchers demonstrated 
the technique by wrapping an avocado with 
pullulan fibers. The result resembles a fruit 
wrapped in spiderweb.
The research team compared their RJS 
wrapping to standard aluminum foil 
and found a substantial reduction of 
contamination by microorganisms, including 
E.coli, L. innocua (which causes listeria), 

and A. fumigatus (which can cause disease 
in people who are immunocompromised).
“The high surface-to-volume ratio of 
the coating makes it much easier to kill 
dangerous bacteria because more bacteria 
are coming into contact with the antimicrobial 
agents than in traditional packaging,” said 
John Zimmerman, a postdoctoral fellow at 
SEAS and co-author of the paper.
The team also demonstrated that their 
fiber wrapping increased the shelf life of 
avocado, a notoriously finicky fruit that 
can turn from ripe to rotten in a matter of 
hours. After 7 days on a lab bench, 90% of 
unwrapped avocados were rotten while only 
50% of avocados wrapped in antimicrobial 
pullulan fibers rotted.

PINEAPPLE WASTE
In search of new sustainable plastic-like 
materials, researchers from the University of 
Alicante in Spain have developed a packaging 
material derived from pineapple waste.
As part of the project “Development of 
natural bioaromas to increase the shelf life 
of fresh food and reduce food waste,” which 
was led by a team from the Department of 
Analytical Chemistry, Nutrition and Food 
Sciences at the University of Alicante, the 
researchers developed the new material 
from the core and rind of pineapples.
According to its developers, the material 
features active natural compounds with 
antioxidant properties that can both be 
transformed into packaging containers and 
help to preserve the food held within those 
containers, thereby increasing its shelf life.
Currently, the researchers are testing 
the packaging material on fresh food — 
specifically, raw meat.
The team is also investigating the aroma-
enhancing properties of the pineapple-
derived packaging to potentially improve 
the sensory experience for consumers. 
Ultimately, however, the team seeks to 
develop an edible packaging film for the 
food industry derived from pineapple waste.

CONCLUSION
Studies show that it’s not only the demand 
for sustainability that has grown, but also 
a willingness among consumers to pay 
extra to reduce their ecological footprint. 
However, even if consumers have the best 
intentions — price remains an issue. In the 
future, the difficulty will not just be finding 
suitable alternatives to plastic, but sourcing 
them at a price point that would still be 
appealing to consumers. �
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Dough conditioners 
can improve dough 
handling, gas formation 
and retention, loaf 
volume, crumb structure 
and texture, crust 
development and color, 
general appearance, 
sliceability of the baked 
product, and more.

Dough Conditioners 
Help Bakers Stay Ahead 
of Trends

market

By Tudor Vintiloiu
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Dough conditioners will interact with a 
dough’s gluten matrix to modify it for 
consistent development and interaction 
with other active ingredients. In the end, 
they give bakers more consistent crumb 
structure in industrial baking environments 
and slow down the staling process of the 
finished product to improve shelf life and 
provide a consistent texture and structure.
According to a recent study from market 
research firm Graphical Research, in North 
America the dough conditioners market 
size is projected to reach a valuation of 
USD1.85bn by 2026.
With the rising demand for baking 
products, the market is looking at a 
promising growth trajectory ahead. 
Dough conditioners are substances of 
natural or synthetic origin that are most 
commonly used in baking recipes. They 
can increase baking flour performance 
and provide high-quality baked products 
with prolonged shelf life while ensuring 
consistent manufacturing procedures.
 To achieve the desired mix, dough 
conditioners will also contain non-reactive 
fillers or carriers, to standardize their 
activity and ease their scaling (e.g. wheat 
flour, starch, calcium carbonate, vegetable 
fats). Ratios are established by taking end-
use functionality, customer preference, 
and machinability during blending into 
consideration, among other application-
specific variables, to provide an optimal 
blend. Maximization of yield – the number 
of breads produced on a line over a 
specific amount of time – is also a key 
goal. Essentially, most products have use 
rates (expressed as baker’s percentage) 
that fall within a 1% to 2% range. 

BAKING AWAY THROUGH COVID
As individuals started spending more time 
at home than before the pandemic, they 
made use of their time by exploring new 
hobbies - such as baking. Due to changing 
consumer tastes, an increasing number of 
customers are searching for new cake and 
pastry experiences, which has increased 
demand for bakery items with better flavor 
and texture profiles. 
Dough conditioners are used in the 
production of cakes and pastries to 
enhance the texture of the product and to 

make the combining of components easier. 
This trend has influenced manufacturers to 
include premium ingredients that provide 
seasonal and nostalgic flavor experiences. 
The increased consumption of packaged 
meals and ready-to-eat foods has pushed 
bakers to create products with long-lasting 
texture and flavor, hastening the usage of 
dough conditioners by packaged bakery 
food manufacturers.

RISING USE OF EMULSIFIERS AS 
DOUGH CONDITIONERS
Emulsifiers serve as a bridge between 
opposing food components such as water 
and oil. Each component of food, such as 
protein, carbohydrate, oil and fat, water, and 
so on, has unique characteristics that can 
occasionally clash with one another, much 
like oil and water. Emulsifiers are employed 
to make the two components compatible. 
Milk, for example, a combination of fat 
embedded in an aqueous solution, is a 
classic natural emulsion.
Egg yolk, mustard, soy, and yeast are some 
of the most frequent emulsifiers used in 
baking. The usage of emulsifiers as dough 
conditioners has expanded substantially in 
North America, as has their consumption of 
bakery products, notably bread. 

HIGH DEMAND FOR ENZYMES
An enzyme is a protein catalyst that causes 
chemical changes in biological systems. 
In the baking business, enzymes such as 
amylases and proteases are employed 
in baked goods, dairy, glucose syrups, 
starch, and other culinary products. Other 
than serving as great dough conditioners, 
enzymes also act as fermentation 
enhancers, and anti-stalling agents, allowing 
bakers to produce clean label baked goods. 
In 2019, the dough conditioners market 
share for the enzymes segment was valued 
at USD825m in North America.

SOARING DEMAND FOR BREAD
Monoglycerides are utilized in the 
production of bread and buns because they 
act as crumb softeners and have anti-
stalling properties. Consumer demand for 
bakery items has been fueled by changing 
preferences and growing consumption of 
products such as burgers, pizzas, pasta, 
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and cakes. This has boosted the interest in 
dough conditioners for the manufacturing of 
items where dough texture is critical. As a 
result, producers are focused on pizza crust 
texture, flavor, and thickness, as well as the 
capacity of the pizza crust to hold toppings. 
The dough conditioners market share 
from monoglycerides segment is slated to 
expand at nearly 5.7% CAGR through 2026.

NEW PRODUCT DEVELOPMENT
Developing a new conditioner is not without 
challenges. Typically, meeting market demand 
is of prime importance, since bakeries 
challenge ingredient producers to stay ahead 
of trends and create applications that meet 
consumer expectations. In addition, when 
bakeries change their ingredients, machinery, 
and personnel, or ambient conditions at 
production facilities see increased variance, 
their product’s quality and yield must 
remain at required levels. Also, taking an 
application from a production facility to a lab 
environment, and back, could produce varying 
results while testing, so there is a broad range 
of factors that R&D teams must account 
for while developing solutions that promise 
consistency and quality.
In the North American market, consumers 
are eating healthier; more specifically, 
millennials dominate the US market, which 
puts clean ingredients and variety in flavors/
recipes at the top of their lists of priorities. 

POSSIBLE APPLICATIONS
Dough conditioners can be used in many 
ways. Some customers will ask for a very 
specific and custom dough conditioner 
that enhances certain aspects of a dough’s 
performance, while other commercial 
bakeries might need to cut costs and 
clean their label, but prefer to keep dough 
performance unchanged. 
In the long run, Clean label, Non-GMO, 
and Organic will continue to lead the 
way for many years to come, since they 
transcend simple trends and have, instead, 
led to major paradigm shifts in the baking 
industry. Innovations in flavors, taste, 
and color, as well as dough conditioners 
that improve the performance of dough 
recipes from around the world in industrial 
bakeries, will become ever more important 
to US consumers as time goes by, the 
specialists anticipate.

REGULATORY IMPACT
Regulations make R&D teams work on 
problems with a very specific set of 
variables, such as school districts that 
have lunch programs with strict nutrition 
and ingredient standards that can change 
at any moment. Another example is how 
nutrition label regulations are in a state 
of flux right now in the US, so R&D teams 
must be aware of any changes as they roll 
out their newest formulas and recipes. •

market
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A flatbread is made with water, flour, and salt and 
exists in various cultures throughout the world. 
The thickness of the bread can range from a few 
millimeters to a few centimeters. Moreover, rather 
than using a spoon or fork, many people use a 
flatbread to scoop or wrap food. 
By Sharmila Rajah

On the 
Flatbread Trail

A 
variety of additions such as 
garlic, cauliflower, paneer, 
radish, red bean, black 
sesame, falafel, shredded 
meat, hummus, etc. make 

the flatbread innovative. Due to the use 
of different ingredients, each type of 
flatbreads differs in taste, appearance, 
and texture. 
India’s flatbreads have an authentic 
connection with the country’s culture and 
heritage. The flatbread, with its many 
variations, is a nod to India’s diversity. 
If you’re eating your way through India, 
you’d realize the flatbread changes 
character and flavor, matching the 
subcontinent’s varied geography and 
demography. It is fluffy in the north, 
flaky in the south, crispy in the east 
and in the west, in Goa particularly, 
it’s puffy and hollow. The flatbread 
enjoys a revered position in India’s 
cuisine—a quintessential staple in the 
Indian diet. Different regions have their 
own ingredients and style of making 
flatbreads, creating several types and 
variations served throughout India for 
breakfast, tea or as a main meal. 
The flatbread is usually produced from 
a simple recipe of flour, salt and water 
in varying proportions. Different regions 
have their own ingredients and style of 
making flatbreads—some are fried while 
others take shape over a charcoal fire 

on a flat griddle. Although flatbreads are 
commonly prepared from wholewheat, 
refined or blends with other flours are also 
used. Flatbreads made with wheat flour 
are popular in western and central India; 
maize flour flatbreads are common in 
Punjab; and in the south, rice is ground to 
make flatbreads.

FLATBREAD VARIETY
The Indian flatbread is fresh, practical 
and classic, without the need for any 
modernizing. The most critical stage in the 
flatbread-making process is, naturally, the 
kneading. Most of the labor goes into the 
dough. You make contact with the dough-
knead, rest, shape and bake. 

Some of India’s most popular flatbreads: 

Chapati: by far the most popular. 
Unleavened and traditionally cooked on a 
flat skillet or tava, the chapati is a doughy 
flat disk made with wholewheat flour. Its 
name is a reference to the way chefs slap 
the dough between their hands before 
putting it on the pan. The secret to soft 
chapatis is in the kneading process—the 
longer you knead, the softer the chapati. 

Naan: leavened and rolled out as ovals, 
the naan is traditionally cooked in a 
tandoor. It incorporates a technique of 
whacking the dough against the inside 

snacks
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snacks

walls of the oven. Tender and 
chewy on top with a slightly crisp 
bottom, this flatbread has been 
cooking in ovens in imperial courts 
of India since Mughal times. A 
common item on restaurant menus.

Paratha: Dating back to the 
10th Century, this Indian flaky 
bread–unleavened and enriched 
with oil–is prepared with frequent 
folding over and smearing of ghee 
(clarified butter). Stretched into a 
square or rectangle, it is pan-
fried or dry cooked on a griddle. 
Parathas often come stuffed with 
spicy meat or vegetables. The 
southern version is the parotta, a 
layered flatbread that’s kneaded 
and beaten into thin layers before 
being shaped into a ball, flattened 
and cooked on a pan. 

Poi: Similar to pita pockets; chewy 
with a crusty exterior and a hollow 
cavity that’s ideal for packing 
in delicious fillings. Leavened 
dough that fluffs up in a hot oven. 
Introduced by the Portuguese. 

FOR THE LOVE OF 
FLATBREADS
There’s a lot going for the Indian 
flatbread. Its versatility is its biggest 
appeal—cooked to hold other foods. 
It can also be quickly prepared, is 
very portable and convenient—
lending themselves perfectly to 
today’s time-starved consumers. 
The flatbread’s high protein content 
(12 to 14%) leaves you feeling 
adequately satiated. And then 
there’s the flexibility—flatbreads 
can fit into just about any lifestyle 
and diet. With a growing focus on 
alternative grains and gluten-free, 
flatbreads are perceived to be more 
healthy than traditional bread—a 
factor that’s stimulating growth in 
this market. 
Elsewhere in the world, pre-
packaged Indian flatbreads are 
becoming increasingly popular. 
With globalization, there’s greater 
awareness about flatbread 
products such as naans. According 
to the Global Flatbread Market 
Opportunities and Forecast 2019-
2026, the flatbread market is 
growing at a compound annual 

growth rate of 6.2% and is 
expected to reach US$62.8 billion 
by 2026. The naan segment in 
the Asia Pacific flatbread market 
holds the leading share. Naan 
manufacturers continue to 
introduce naan variants—such as 
the Nutella-filled naan breads of 
Australia—to capture the flatbread 
market and to adapt to changing 
consumer tastes and preferences. 
New product innovation with 
atypical ingredients intends to offer 
consumers a traditional product like 
the flatbread with a modern twist.
There’s no denying Britons’ love 
of foreign cuisine. Signature 
Flatbreads—a global leader in 
flatbread production with a facility 
in India—has introduced their new 
Plain Naan, and Garlic and Coriander 
Naan, which are handcrafted, flame-
baked and suitable for vegetarians. 
The flatbread maker is capitalizing 
on Britons’ desire for adventurous 
meals. Kantar discovered that 
Indian food accounted for 4.9% 
of total evening meals during the 
pandemic—demonstrating the 
clear demand for convenient Indian 
accompaniments.
Over in the US, Stonefire delivers 
the Santosh brand tandoor-baked 
vegetarian and vegan authentic 
naan and roti, a round flatbread 
native to the Indian subcontinent. 
The flatbread category, which 
successfully weathered the impact 
of COVID, saw a 4.2% increase 
from 2020 and an 18% increase 
from 2019 in sales. Strong sales 
were buoyed by the versatility of 
the flatbread and an increase in 
meals made from home.
During the pandemic, flatbread 
sales made a dramatic shift 
from restaurants to the grocery 
deli. Kontos Foods’ launched its 
Rustics Collection, an oval-shaped 
naan flatbread that comes in two 
flavors— tandoori naan, tandoori 
garlic naan and pizza crust. Their 
hand-stretched breads are baked on 
the sides of tandoori ovens, which 
gives them their unique shape. The 
company’s recently launched Mini 
Tandoori Naan, which features four 
small pieces of naan, is a nod to 
smaller households and consumer 
preference for on-the-go snacks. •
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