For some years, convenience has dominated a
number of supermarkets launches of new products.
Now the market demands convenience in categories
such as ready-to-heat, par-baked cereal products
(bread) or ready-to-cook pizza, ready-to-eat cheese slices
cheese, pre-packed products with other ingredients, for
example muesli with yoghurt, cool fresh products, and even
individual meal portions and components for ‘assembly cooRing’.

The challenge for technologists is to deliver new functional benefits while
maintaining the essential product properties such as taste, texture and shelf-
life. Developing convenience foods often introduces completely new
requirements such as barriers to separate components. Product structures need
to be adjusted to prevent, for example, a soggy crust when microwave heating
is applied or to prevent small portions drying out or discolouring.

If futurologists are right, cooking will become a lost sRill in coming
generations, as modern life styles will mean people are too busy to cook. As we
live in an ‘instant society’, people will demand instant solutions.

So convenience foods will most definitely have a future.

The future consumer will not compromise on food quality, and will demand
top quality in taste, texture and shelf life. Food science will have to come up
with flavour and texture cues that will convince consumer of attributes such as
freshness, authenticity, energy and health in convenience foods, more so than
in other food products.

The healthy choice must be made easy, maybe not an easy challenge, but surely

an exciting one.

Ad Juriaanse
Managing Director

Freddy Mercury and chart-topping
band Queen sang in their own, expres-
sive manner: ‘I wantitall. I want it now!
Modern consumers say it after him. They
want meals and snacks, right now, right
here, with minimum fuss and maximum
taste. The food industry has picked up
this tune and identified convenience as
one of the leading consumer benefits.

At NIZO food research, Dr. Igor
Bodnar, works hard on some quint-
essential notes that food companies can
use to compose their convenience
offerings.

TEXTURE

Bodnar, principal scientist in food
texture is investigating properties such
as stability, mouth feel, crispiness,
creaminess and lumpiness. Somewhat
intangible properties, but texture
defines the quality or harmony of food
sensations. Bodnar is a physical chemist
and worked with Dupont and Unilever
before joining NIZO food research.
“At NIZO, we work on microstructures of
lipids, carbohydrates and proteins, and
their effect on food texture. We are in-
vestigating how to control texture in
physical processes such as mixing and
heating, and through modification of
functional groups on these building

New mozzarella salad solution

When Sjef Brok, director of Farmer House
Products, decided to produce mozzarella cheese,
he asked NIZO food research to assist in
developing the production process. Farmer
House Products is an innovative dairy company
in the Netherlands producing mainly feta cheese.
The mozzarella cheese is based on an original
recipe using milk from the water buffalo and is a
ready-to-prepare variety, comprising very small
mozzarella balls in a dressing containing herbs
and spices.

To produce this cheese,
several technology hurdles
had to be overcome. To avoid
expensive trial-and-error
experiments, NIZO food
research used its computer
models to predict the optimal
processing parameters.

The combination of predictive

modelling and NIZO’s practical expertise led
directly to efficient production processes for the
required cheese type. The new product is a great
success and is currently being sold to restaurants

with high culinary demands.

blocks. By linking our
technologies to
consumer benefits,
such as convenience,
we can better
understand the needs
of our customers and
develop solutions
that help them to
achieve their goals .”

CONVENIENCE
Texture is closely
related to
convenience, says
Bodnar. “Being able
to eatanywhere,
anytime, on-the-go,
forinstance, implies
special food
preparation and
preservation. This very often involves
processes that affect taste and texture of
foods”. The food industry has come a
long way in meeting the demands of the
modern consumers, who wantitall.
NIZO can help companies in the last
steps of ensuring the shelf life of
convenience foods while retaining the
taste and texture of foods. NIZO food
research contributes to the latest
developments in technologies in

NIZO establishes
offices abroad

Due to expanding business NIZO
food research has opened sales offices in

the UK, the USA and France. In due cour-

se Germany will follow. By establishing
these offices we are able to serve our
customers even better. For a complete
overview of our business development
representatives surf to

(under ‘company profile’ select ‘working

with us’)
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Damien Lemaire
T/F:+33 251130021
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Dr. Igor Bodnar shows a flexible film, developed at
NIZO food research out of whey proteins.
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preparation of convenience foods, such
as encapsulation, barrier technology and
fortification. Encapsulation is the
wrapping up of flavours or nutrients,
just to have them released in the mouth
(flavours) or gut (nutrients). Barriers can
prevent the premature mixing of
ingredients or various parts of a ‘ready to
cook’ meal. Fortification may involve

CONTINUEON PAGE3 P

Dr. Jeroen Wouters opens the US sales
office in New York State

USA/CANADA

Jeroen Wouters
T/F:+1 607 746 2880
M: +1 607 287 6496

Email: jeroen.wouters@nizo.nl
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“On-the-go”

lifestyle with natural

ingredients

Convenience is key in current lifestyle: consumers are seeking the minimum food preparation time, greater

availability of smaller portions and maximum flexibility. The market for convenience products is growing.

Like all foods, convenience foods have to be tasty, healthy and safe. Shelf-life and food safety are thus major

issues in convenience foods such as ready meals and processed meat.

PURAC, with headquarters in Gorinchem,
The Netherlands, is the market leader world wide
in lactic acid products and is actively developing
new solutions for health, shelf-life and food
safety of convenience foods. Customers include
multinational food companies such as Unilever,
Nestlé and Danone. An important factor in
PURAC’s success is a thorough knowledge of
products and their applications, and significant
investments in R&D, technology and innovations.

The sodium and potassium salts of lactic acid
(lactates) can secure food quality and increase the
shelf-life of convenience products such as
processed meat, because of their ability to control
spoilage bacteria and pathogens. In ready meals
for example, processors often resort to high salt
and lower pH levels in order to avoid the use of

‘chemical’ preservatives. PURAC special lactates

Convenience foods often require stable,
edible barriers such as chocolate layers that
reduce moisture migration, for example, in ice
cream and bakery products. Recently, NIZO food
research developed a film based on whey
proteins for use as a barrier for colorants in
aqueous systems, such as moist foods with
contrasting textures and colourings or flavours.
The permeability of the film can be adjusted by
changing the constituents of the film. Colorants
can be kept stable and separated for four weeks
or more, while water will diffuse through the
barrier. This whey protein barrier can also be
used as barrier for other ingredients such as
flavours.

Interested in developing a tailor-made barrier?
contact

Nﬂ Oﬁamk

combine shelf stability at more neutral pH and
minimal sodium levels that fit much better with
a healthy and tasty diet.

“Lactates are natural products, and that
counts as a major advantage in terms of
consumer acceptance. But technologically,
natural production poses a challenge”, says
Dr. Jan van Breugel, manager research,
development & technology at PURAC. “We have
invested heavily in the development of
production capability for this kind of
ingredients. However, the natural fermentation
process with lactic acid producing bacteria will
never yield a 100% pure product. Minute
impurities resulting from the natural
fermentation process may give rise to off-flavours

Dr. Jan van Breugel (left), manager research, development & technology and ir. Lex

Borghans, manager of the marketing and applications department, both at PURAC in

Gorinchem.

that have to be eliminated as much as possible.”
Two years ago, PURAC started collaborating with
NIZO food research to tackle this problem.

“NIZOis a pioneer in the area of taste and
aroma research; that is why we sought their
expertise”, says Ir. Lex Borghans, manager of the
marketing and applications department at
PURAC. “In addition to their technological
knowledge NIZO has developed measurement
methodologies for sensory research”, adds
Van Breugel. “Our experts can identify traces of
impurities in a sample; their experts know how
to detect these traces using sensory panels and
then measure them using analytical techniques.”
In addition to this expertise, NIZO’s customer-
oriented attitude is much appreciated by both
PURAC staff.

Another joint project concerns new techno-
logy for calcium fortification of dairy products
with calcium lactates by preventing

NIZO,.

INNOVATION AND FOOD SAFETY SEMINARS AT THE

F1 EUROPE IN PARIS

CMP Information and NIZO food research
will, after the success of the Innovation Seminars
atthe Hi Europe in Amsterdam in 2004, continue
their co-operation at the forthcoming seminars
to be held in conjunction with the Fi Europe
exhibition, (Paris, Nov.29 — Dec.01, 2005).

The innovation seminars are business
oriented and designed to update visitors on
trends and innovations in segment-selected
topics. ‘Our aim is to provide an overview in each
one-hour seminar, as time is precious when
visiting a fair,’ explains Marian Geluk, business
development manager at NIZO and one of the
organisers of the seminars.

NIZO food research invites general managers
from leading consumer product and ingredient
companies in the field to speak and share their
views and insights on consumer trends and how
their industry responded to that. This will be
supplemented with a technology/science driven
presentation by a distinguished scientist, who
can discuss the state of the art on that topicand a
market watcher, who sets the scene in terms of
market trends, facts and figures.

In addition, Food Safety Magazine, the
leading US trade publication for food safety and
quality solutions worldwide, will sponsor four
‘hot topic’ professional seminars to be aligned
with Food Safety & Hygiene Europe 2005
exhibition, which is held at the same time.

Dr. Ad Juriaanse, general manager of NIZO
food research says that in the highly competitive
food market, innovation is a critical success
factor for growth.

‘Investing in brands and supporting
technology to really deliver emotional and
functional benefits to the consumer is the best
way to sustainable competitive advantage. This is
the key message of many CEO’s in the food
industry,” he says. ‘Delivering these functional
benefits is the essence of the work of our
company. Acting on consumer trends and on
progress in technology is at the heart of what you
will hear when visiting these seminars at the
coming Fi Europe in Paris.’

For updates and registration surf to

sedimentation during shelf-life. With less and
less time for traditional, nutritionally well-
balanced meals, consumers are seeking to
compensate with fortified convenience foods,
such as breakfast drinks and snacks that have
added beneficial minerals such as calcium,
magnesium or zinc.

HOMEMADE SOUPIN A JAR

During the development of a new ready-to-
heat mushroom soup Heinz consulted NIZO on
shelf-life issues which enabled them to launch
their new product in short time with confidence.

Product formulation and production
processes have to be decided quickly and largely
based on a limited number of trials. NIZO food
research together with Heinz evaluated
adjustments in the product formulation for
viscosity, smoothness and serum development.
To obtain the desired properties of the ready-to-
heat soup, NIZO offered expertise on the effect of
thickeners and stabilisers on shelf-life and
mouth feel. By visualising the structure of the
thickening agent and understanding the effect of
stabilizers, NIZO was able to predict the shelf-life
and confirm that the chosen ingredients would
result in the desired product properties.

NIZO food research is well positioned to
determine the interactions of texture, flavour and
processing. The company has pilot plant
facilities, product knowledge, sophisticated
analytical techniques and a sensory evaluation
panel. This support resulted in the successful

launch of the new soup in 2004.




CONTINUATION OF COVER STORY
WE WANT IT ALL...

the addition of nutritional benefits, such as
vitamins or calcium.

Take, for instance, the ready-to-cook soups
that are ‘hot’ these days. Consumers want freshly
cooked soup with each ingredient displaying its
characteristic taste or texture. This ‘fresh soup
experience’ requires encapsulation of flavours
and fortification with freshness and authenticity
cues. NIZO food research has one of Europe’s
largest groups in food texture research. With this
group, Igor Bodnar provides food companies
with the expertise for fine-tuning processes,
helping them to compose their well-textured
masterpieces.

NIZO food research is partner in a unique
European integrated project on Obesity.
Coordinated by prof. Wim Saris of Maastricht
University, and involving 30 partners, the project
aims at understanding the dietary and genetic
factors influencing obesity and developing
preventive and treatment measures.

The rapid increase in obesity is a major
health problem, in particular the increase in
childhood obesity afflicting all European
countries. Although in principle a simple energy
imbalance problem, obesity is a puzzling
condition.

Whilst susceptibility to obesity is determined
largely by genetic factors, the obesity epidemic is
significantly influenced by adverse lifestyle
factors.

Natural sausage casing

Although most sausage casings are tradition-
ally made of synthetic materials, top of the mar-
ket sausages have casings made of traditional
material, in most cases intestines. The top market
segment is looking for casings from natural
material of controllable thickness and quality.

A colourless film made of a natural polymer,
chitosan, has been developed by NIZO food
research in collaboration with Primex (Iceland),
Jirging (Germany), Grundner (Austria), Rouveen

STABILITY FOR PET
FOOD PALATABILITY

AFB International is a key supplier of
palatability enhancers for pet food, with a high
level of innovation. The stability of one of their
new liquid products was insufficient, showing
phase separation in the container.

Therefore NIZO food research was asked to
tackle the problem and come up with solutions.
After careful analysis of the system, various
stabiliser systems were studied to overcome the
problem. Including an optimization step, the
right stabiliser and right concentration was
determined.

Nowadays AFB International uses this
stabilising system in all their new products,
offering products which are convenient in
application at its client’s petfood production.

and CSK (both The Netherlands).

Chitosan is made from crab and shrimp shells
and is known for its anti-microbial activity. Tests
on the mechanical properties and permeability of
the chitosan films demonstrated promising
results and signify a major step towards the
development of a full sausage casing out of
natural material.

This worrying trend has forced the scientific
community to expand its research efforts using a
wide variety of innovative approaches.

The recently approved European project
‘DiOGenes’ (Diet, Obesitas and Genes,
www.diogenes-eu.org) aims to be such an inno-
vative effort. It includes all those disciplines and
stakeholders who can contribute to achieving a
better understanding how this disease can be
prevented and treated from the dietary
perspective.

Food technology plays an important role.
DiOGenes includes food technology studies to

develop food preferred by consumers but at the

Five ways to improve
the shelf-life of food products

Convenience is closely related to the shelf-life
of food products. After all long shelf-life means
that foods can be stored longer and sometimes
even without refrigeration. NIZO food research
has developed and refined technologies to
improve the shelf-life of food products without
the addition of stabilizers or preservatives.
Depending on the requests of our customers we
provide solutions based on technologies such as
drying, heating, and fermentation and tools are
available such as predictive modelling and quick
screening.

Although drying is a well-established
method to extend the shelf life of food products
the challenge is to ensure the freshness of the
reconstituted food a and to optimise its instant
properties. NIZO has developed solutions for
improved design and optimisation of spray
drying and agglomeration techniques bringing
the required instant properties at constant

quality within reach. Also, NIZO food research

can produce powders with the microbial stability

of high-heat powders and protein denaturation
of low-heat powders. A new development is the

sorption dryer reducing energy consumption and

improving product quality.

Microbial stable food products are
traditionally heat treated. A NIZO breakthrough
is the ISItechnology, the first heating method to
inactivate heat-resistant spores, such as Bacillus
stearothermophilus and Bacillus sporothermo-
durans, with minimum degradation of the food
product. Trials have demonstrated that the taste
of milk treated with ISI is similar to pasteurised
milk but the shelf-life is 60 days or more.

Fermentation of dairy, soy or meat decreases
the pH of food products and thus the growth of
spoilage and pathogenic microorganisms.
Fermentation can also produce antimicrobial
peptides, such as nisine. The efficiency of
fermentation depends on the bacteria cultures
used. By understanding the metabolic pathways
of the cultures NIZO has been able to target
fermentation to develop and optimise new
products such as cheese, beverages and deserts
with good taste and texture and optimal safety
and a long shelf-life.

The shelf-life of food products can be
extended by using NIZO Premia simulation

same time enhanced with satiety signals that
limits intake. This requires a combination of
skills and disciplines seldom found in industry
and science.

With its large flavour group and based on its
longstanding experience in flavour chemistry
and food perception, NIZO food research will
focus on therole of aroma in satiety mechanisms,
using its recently acquired state of the art olfacto-
meter to carefully administer aroma stimuli to
the consumers under study. By being able to
administer aroma separately from other stimuli
(such as different ingredients, textures and tastes)
NIZO will be able to investigate the relative
importance of aroma stimuli for satiety.

models to predict the impact of processing on

product attributes relevant to shelf-life. With
these models shelf-life required by our customers
has been achieved in products ranging from
sauces to pre-baked bread rolls, while retaining
product properties.

Screening tools for shelf life can speed up
product development because they eliminate the
need for intermediate shelf life tests. NIZO food
research has developed tools to screen physical
shelf life stability in liquid systems, flavour
stability in powders, and microbiological
stability. Sedimentation of ingredients can be
studied in hours instead of weeks, deterioration
of flavours estimated in days instead of months,
and microbiological safety determined within
days instead of months.
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ir. Marian Geluk, business development manager, NIZO food research,

and dr. Arjen Bot (right), resource and technology manager,

Research and Development. (Photo: Nanning Barendsz)

In the highly competitive food industry, large
companies such as Unilever are continuously
seeking new opportunities. “Recently, the Global
Technology Centre for Becel and Blue Band at
Unilever Research and Development Vlaardingen
was involved in developing dairy range exten-
sions of Becel pro.activ”, explains Arjen Bot,
resource and technology manager. “Another
example is the Blue Band Finesse range of dairy
cream alternatives that comes in newly
developed, convenient packaging and has an
extended shelf life compared to traditional
creams. These products combine dairy
technology with typical Unilever expertise in
vegetable fat and functional ingredients.”

TECHNOLOGY SUPPLIER

Unilever aims to underpin product
development with thorough technological
understanding. To improve this understanding,
Unilever more and more seeks collaboration
with partners such as NIZO food research, “It’s
not possible to have all knowledge in-house”,
says Bot.

Packaging is an essential determinant of the
shelf life of food products. NIZO food research
has recently tested the gas permeability of a new

packaging foil for full cream powdered milk for
Imeko dairy products, a supplier of preserved
consumer dairy products. The new foil would be
an effective and cost-reducing replacement for
aluminium foil currently used.
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Processing

The same applies to ingredients supplier
ADM, according to technical director of ADM
Europe’s R&D, Jan van Ee. “We are heavily
engaged in new technology development and
application research for our products, such as
cocoa, proteins oils and fats. We are also involved
in co-innovation with our customers, in order to
value the application knowledge of our many
ingredients. To speed up that innovation process,
we often collaborate with technology providers
such as NIZO food research.”

VEGETABLE PROTEINS

Because of NIZO’s reputation in dairy
research Unilever’s Arjen Bot approached NIZO
to assist in basic technology development in the
context of a Collaborative Project with
Innovation Subsidy from the Dutch Ministry of
Economic Affairs. “NIZO suggested widening the
scope and involving ADM”, says Marian Geluk,
business development manager, NIZO food
research. “Because of our work with ADM, we
were aware of their large scale production and
application know-how of vegetable proteins.”

Accelerated testing
for packaging
properties

NIZO food research was commissioned to
carry out an "accelerated" shelf-life test on both
foils with regard to oxygen and moisture
permeability. Following good results from tests
on the shelf life of a full-cream milk powder, full
shelf-life tests were carried out by Imeko.

The tests done at NIZO food research provided
Imeko dairy products with the tools to make the
final decision. The new foil was found effective
for the company’s packaging applications, and
will give significant cost savings.

-Health and
ingredients
from lactic
acid bacteria

-Prebiotics for [ 0
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- Rapid detection
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A CONSUMER PRODUCTS MANUFACTURER, AN
INGREDIENTS SUPPLIER AND A RESEARCH COMPANY

Bot was happy to strike up the acquaintance:
“Our main interest is dairy, but we are generally
interested in soy proteins as well.”

Unilever and ADM have a long-standing
relationship in the area of fats and oils. Van Ee
adds, “but we would like to be a partner for other
ingredients. We know a lot about the application
of proteins in products, and could benefit from
NIZO’s expertise for specific modification of our
proteins for new applications.”

MATCHMAKING

The result of NIZO matchmaking was a joint
project. Bot explains: “We want to understand
how to use ingredients efficiently in our
processes while retaining the robustness of our
products with respect to ‘thermal history’
(consumers not having to keep the product well-
cooled). This takes product formulation to its
extreme, while preserving stability”. “Itisa
matter of ingredient selection as well as
processing”, Van Ee concludes. And
matchmaking, one might add.

Some like it hot...
but all want stable
chili sauce

Consumers demanding a quality product
such as Go-Tan chili sauce want a product of a
consistent texture and thickness. Go-Tan asked
NIZO food research to help evaluate the consis-
tency of these properties in their chili sauce.

Starch is commonly used as a viscosifier and
thickener in sauces, soups and other products.
When a decreased thickness of chilli sauce was
not solved by simply a change in starch type. Go-
Tan asked NIZO food research to investigate.

The first step was a visit to their plant to eva-
luate ingredients and processing. As starch appe-
ared to be a key-factor NIZO analysed the starch
by Confocal Scanning Laser Microscopy (CSLM).
This technique has the advantage that it does not
disturb the food structure as tends to happen in
the preparation of samples for analysis by other
techniques. CSLM gave a clear visualisation of
the microstructure of the chili sauce. The results
were discussed with Go-Tan and gave a clear
insight into potential ways to stabilise the sauce
thickness. Implementation of the suggested
solution directly solved the variation in thick-
ness. A product of constant properties within
specifications has now been achieved.

Engineering
freshness cues

Fresh foods and beverages are highly valued
by consumers, but what makes a product
perceived as ‘fresh’? How can a product live up to
the claims on the packaging? When we drink
freshly pressed orange juice, we have certain
expectations. It’s fresh, if the juice is cool and
bright orange. The flavour should be sharp and
the mouth feel clean. The presence of fruit fibres
isa cue for freshness and adds to the ‘fresh’
experience. And so juice manufactures add fruit
fibres to increase the market value of their
products.

NIZO develops applications for perception of
freshness based on interaction between taste and
texture. To tailor the fresh and other cues for new
products, NIZO recently acquired an olfactometer
and a tribometer. NIZO can now offer food
producers the possibility to apply a virtual aroma
system to foods or drinks during consumption
(without food preparation). We can also
determine the amount of lubrication food
products deliver in the mouth. This enables
screening of perception and interpretation of
food ‘freshness’ in vivo, enhancing product
development and innovation.

We are be able to engineer and improve cues
in the original food product and our next
challenge is to translate these to other types of
food.

Calendar of
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NIZO food research is a leading research company for the food and biotech industries.
Based on 56 years expertise in dairy food we assist industry by solving their technological
issues to improve flavour, texture, health, process efficiency and safety of food products.
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With a unique team of experts both from industry and academia, and professional
project management combined with the food-grade pilot plant facilities, NIZO food
research is able to realise implementable solutions for its customers.




