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

Ingredion 
Asia-Pacific 
specialists




