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Agenda

e functional ingredients to the future
ect to: health, safety, innovation
relevant role of the country at

do the research of functional ingredients to
eal needs of the consumer?

solve limited access to raw materials
gnk the functional ingredients area?

"How to solve or minimize the lack of skilled labor?
5.How to solve regulatory limitations?

6.How realize quick and cheap the proof of effectiveness
and safety?
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Functional Ingredients

rs influencing the market of ingredients:

. family income, level of education, aging, behavior
and sustainable lifestyle, greater attention to the

Ips between diet and diseases.

nication and Information: lack of consensus between media
ers, influence of the media on consumers.
and technology: scientific evidences between food and

nce of other areas of scientific knowledge on the ingredients
e of unconventional technologies of food processing

sector, in

"4-Government: promotion of the balance between regional diets, public
policies of nutrition, food and health, regulatory system.

5- Industry: Need to add value, reduce costs, increase output, provide
sustainability to the process.




rends and innovation

afety for Nutrition and health.

vement of quality and reformulation of
products.

Suitability for new technologies.



AND SECURITY FOR NUTRITION

'AND HEALTH
Balancing the diet

Diet targeting

€ nd aesthetics

Cardiovascular health
Digestive Health

Cognitive performance

Eye Health



WVIPROVING QUALITY AND PRODUCT
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ory and premium
1d sustainabllity
eduction and Replacement

Food Safety



UACY.TO NEW TECHNOLOGIES

ADVANCED MATERIALS
FOR AGRICULTURE,
FOOD AND
ENVIRONMENTAL
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Microelectronics
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Advanced Manufacturing Smart and Adaptive Human-Machine
Processes Production Equipment Collaboration ’
Digital, Virtual and Customer Centric Sustainable
Efficient Factories Manufacturing Manufacturing

Advanced Manufacturing Systems

MARKETS




KWl Nanoeletronics : Range(examples)

KETs drive new developments across a broad range of industries

Home automation

Transportation

@l . The environment

Sports & leisure Space & defense

Healthcare . Security

- .

)
. " Food
'/
v,
Yy / ///
Example:
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Aeronautics

Communication nanoelectronics



F torial combination of KET’S

Developing innovative new products by combining and integrating several KETs

Air quality
Night vision

Example: electric vehicles

Headlights




Technology for tomorrow's factories

> < B
Productivity and flexibility cﬁ‘f?". t.e‘fhho/og Continuous product design and
Virtual factones, production d e _' quality
line design and modelling, i ®e Customer feedback management,
cost and space optimization, . 4 Thermal Systems o 4 lﬂfOfTT\BﬁOﬂ loglstlcs collaborative
multifunction production lines . Robotics and cobotics = design, defect detection, quality
2 «J control and monitoring
. Non-destructive testing
. Data processing and
P : knowledge management .
u % HMI, virtual and augmented reality, S ?
Energy and the environment '. interactive simulation 5 Training
Waste and emissions treatment S Sensor networks Pes Virtual training workshops,
and recycling, biomass, energy v . 5 robotically-assisted training,
efficiency, integration of o Vieien: gysteme .® virtual protocols, distance
renewables, lifecycle analysis, g o i learning, “school at work”
water quality and savings vidige wid T
Ergonomics Security

Handling assistance, information and communication, Worker security, securing the working
human-machine interfaces, interactive decision- environment, emissions control, traceability



Technology for tomorrow's food-industry challenges

¢00D-INDUSTR,,
CHALLENGEg
<

e

Industrial efficiency o 2 . Logistics
Production hine optimization; "W Vision systems " Assisted handling and palieting;
process control, occupational o Thermal systems Ne food and package tracking
safety or 1 .
. Characterization ~
. Expert systems and advanced
2 decision-assistance software
= Sensor systems and integration F
N s Robotics and cobotics .‘ @
.-. Data transmission e /
—— . and processing " 3
Food safety .. ial o Traceability
Input characterization ‘e, Materials " ‘ Raw matenals traceability,
and gquality-control; health TR packaging mnstrumentation and
inspection; cleanliness; momitonng, detection of abnormal
packaging conditions in the food chain
Energy efficiency
Reducing energy spending and

recycling waste into energy




Gas sensors
(physicochemical, optical, etc.)

Lensiess optical imaging
syslems

Conducimetric sensors

Sensors for water-quality
momitoring

[ntegration of sensors into plastic,
textdes, and other materials

RFID tags

Matenals

Flexible technologies

Expert systems and advanced
decision-assistance software

Virtual and augmented reality

Robotics and cobotics

Characterzation

Heat recovery and biomass

Detect and anatyze gases in real-time, with ether single-gas
or multiple-gas measurement for production lines; “electromic
nose” systems

yeasts (for beer and other fermented products)

Provide real-time brewery-tank monitonng and modeting

Detect substances ke protens, towans, harmaones, pesticides,

and drugs in water

Measure indicators nght at the product, adpusting for
enmvronmental factors

Integrate tags into food packaging to locate products
and monitor parameters like temperature in demandming
environments

Develop new matenals to improve food packaging

Manutacture sensors on conformable matenals ntegrated
into the tems to be monitored

Detect non=-guality inputs and/or outputs and start/stop
processes i real time

Design and model production ines and maintenance
operations for operator trainng

Desxgn cobots to assist operators with dithcult, sensitive, ar
repetitive tasks

Characterze matter, matenals, processes, and packaging at
the nanometric scale

Recover and recycle waste into energy; increase production-
hine energy efficiency

etect the presence of bactena; manntor cell cultures; monitor
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Biomolecules as functional ingredients
drgeted for biotechnological production
antocianin, flavonoids, carotenoids.

ytostrogens: Dadzein,genistein.

Vegetal protein:soy protein,sunflower protein, rice prot.

Sulphydes, Thiols:Diallyl Sulph., Allyl methil
trisulphyde.



B1C echnology and Functional
Ingredients

Stages of Biotechnology Development

* Ancient biotechnology- early history as
related to food and shelter; Includes \
domestication \

/

» Classical biotechnology- built o(a ancuent
biotechnology; Fermentation prometed «
food production, and medicine

_——

 Modern biotechnology- manipulates -
genetic information in organism; Genetic

engineering Y | (




Functional Foods
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Bioactive peptides research for

improved cheese and yogurt products



inoostrally important products of food applications
from algal biotechnology




Plant Biotechnological Intervention for
Augmenting Food Processing and
PIreservations — representative examples

Characteristics ! Reference
Extersion of shelf life of fruits by requlating | Fru ripening control through regulaticn. Romero ef al, 2007

efhylane and bydeolytic enzyme Fu ef o, 2005
Sitrit and Beanen, 1558

Fruit peeseevation by freezing Antilreezing peoteins expeessed in fruits. Gutoranor ef ol, 2001

Temato — increased slid content Increased selid conent by cloning antsense fee Juerd, 1594
pelygohclorinase Watson of of, 1994

Petato — altered processing characleristes | Increased steech content/reduxtion in sugor levels Pinheso end Paliyath, 2006

Wheat peoduct development Ahered ghuten content for improved ebasticey Vasll &t ol, 1997

Soybeon — protein processing cherockeristics | Alleraion in hydrolysis of peotein to obtain functionad | Shickiro and Meribemi, 1988
protein hydrolysation with better fosm property and
stabily for wse in egq white whrtitutes




Plant Biotechnological intervention for
food quality improvement

G Tl el

High Protein Ama] gene from Amvanthes bypochondriseus i Polme | Chakraberty e al, 2000

lren etekhmeal Fertilin Deakskaki of al, 2005
Frasad and Nirupa, 2007

Enhess e of specilic minbolies Ricvetshal Hsken af al, 2005

(orglenid: Rovonells of ol 200
Kelomrsanoids Marris o ol 2006
Vitastin E Eenennaam of o, 2003

Essenfiol amina acids Seal of al, 2003
Gl ond Hofgen, 2002

Redution o arti nutifonal cempsunds Joegensen ef al, 2005




Projected food based health benefits
trough Biotechnological interventions.

Banefit ' Rafarance
L adative i Feai o o, 2007

Thang and Hameezu, 2004
Immuncmodelafion ni (hatredthipong _lld Mugrprasal, 2009

| Bt =, T

(orfiovore healh Booper o al, 006
Pobar ofof, 1998

Aaii Dinbetic Low cakria e cakiri swoedinirs Jeppesen, 2004
L homoe Termerk Caurissakor and Des, 2008




Natoral Violecules of plant origin of importance as Food

Additives
Additive Molecule
Colours Anthocyanin, Betalaine, Carotenoids, Curcumin
Sweeteners Sucrose, fructose, stevioside, Thaumatin
Flavour Capsicum, garlic, vanilla, celery
Emulsifiers Fatty Acid Esters of Glycerol

cetearyl alcohol, polysorbate

Gelling agents

Natural gums, starches, pectin, agar-agar

Preservatives | Various antioxidants
Stabilisers Agar or pectin
Thickeners Polysaccharides and proteins




Benetic improvement of plants for pre-

aETvest and post-harvest applications

Pre-barvest Post-harvest
Improving pest cnd weed monogemenat Controlled fruit ripening ond extension of shelf life
Herbicde soleronce Deloy in frod rigening
Virws resstonce Kigh sold tomators
Isect resstonce High storch posstoes
m‘ml. Processing odvontoges food commodities
Impeoving Nutritionel Quality
i~ High Mthionneand high s st
o e o il Foroge rich in sulphr e oods
- iy Recvoval cf aots mutr 2ol fockors
(lerate hange lcltd::-h’
Impeoving pleet beeedng Shrch
Ty Fense
Production of bybed soeds Enzymes
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Nanofoods

* Nanotechnology and

Functional F Uuds
M. A, mpla Chem, s By ; ' [ Nanotechnology
T : £ Applications in Food
- Flavor, Stability, Nutrition, and Safety
onal ingredients [ttt
from algae for foods

and nutraceuticals

Lwd by Herrrang Dorrengon



Nanofoods

PRODUCI

VIAIERIALY

FRUGEJIIING FAVUULT JAFETT

Nanosensors
' Nanotracers




1cs and Functional
redients

optic color sensors to measure sugar levels in wine grapes.

L | —
Jost
o

to by Ryan Joy

l E

Jaz hand-held spectrometer
allows monitoring the sugar
content of fruits and
vegetables, measuring the
color of wines as an indicator
of flavor, and analyzing the
oxygen content of salad
dressings.

www.oceanoptics.com



Dbjectifying

ingredients, products,

are more critical
lonal ingredients in the nutrigenomic

NO, PHOTON TECH’s, ADVANCED MATERIALS,
LETRONICS sufficient to

are ,today and in the future, the to
achieve the well-deserved and relevant role of the functional
ingredients in the Human life?.



sal KET'S Functional Ingredients solve

these problems? How?

1 in relation to the volume of nutritious

enditure of energy by the human

1genomic use.

lividually and not entire individuals or their systems.

Spei -

by and endurance in the delivery of biomolecules to their
cellular

destination.



SN ET S Functional Ingredients solve

e Brazilian Bioeconomy from present 20%
/o 110 2025 and 40% in 2050....
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Obrigado!

Eduardo Carita
Diretorde Tecnoclogia
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