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Turnover Value added

Share of value added in the
manufacturing industry (%)

Share of turnover in the
manufacturing industry (%)

__|Food and drink
Machinery and equipment
Publishing and printing

Automobile
Fabricated metal products
Furniture

Employment

13.5

Share of employment in the
manufacturing industry (%)

) Source: Euroslal, 58S, 2007
Chemicals

Others




Turnover (%)

Meat products
B Fish products
Processed fruit and vegetables

Employment (%)

Value added (%)

31

Qils and fats

B Dairy products
Grain mill products and
starch products

227

Animal feed
Beverages
Various food products

Source: Eurostat SBS, 2007
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Economic crisis

* Decreasing disposable
income

*  Limited imsestment
capacity

R terial ilabilit Demographic changes
aw materials avalladilicy * ‘Waorld population growth

* Price volatilty * Increasing wealth
* Upcoming Bioeconomy * Urbanization

* Climate Change

European

Food Processing

Industry Health and well-being

. . * Ageing population
Water and energy use . Malnutrition

* Food loss and food waste
* Food and lifestyle related
* Emissions and losses

Resource Efficiency

diseases

Trust in food system
Industry weaknesses * Food scares
* Low innovation power * Enstrangement
= Scattered, high % SME's * Complexity / transparancy
= Declining global market
share

Source: European Parliament, IC STOA 2013/122
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Populations Are Expanding Fastest In Regions
Where it Is Most Difficult to Grow Food

The world's population is projected to
grow to 9 billion before 2050.
Proportionally, the countries in
Northern Africa and the Middle

East are among the fastest

growing. But those are the

world's driest regions, and

by 2050, fresh water there will be
twice as scarce.

Projected total population

IN MILIONS 2008 2050 | PERCENTAGE CHANGE

Sub-Saharan Afica 827 | 1,761 | +113%

Middle East and
Northern Africa 505 | + 63

QOceania 36 49 41

World 7 36

Latin Americaand ..
tho Carbbean  °7% | 799
Northern America 342 445
Asia 3872 | 4909 | 4 *Not including
plagir st AP

Europe 731 664 the Middle East.

Projected percentage
change in total
population to 2050
from 2008

+300%
+100% =100%zmmy
+10% - ~10% - g/

POSITIVE NEGATIVE
CHANGE CHANGE

Sources: United Nations, Department of Economic and Social Affairs, Population Division "World Population Prospects: The 2006 Revision”; "Natural Earth” base map by Tom Patterson







Prognostizierte Zunahme der Diabetesfalle bis 2030

Mio. in 2010 Mio. i Zunahme in %
- Afrika 12,1 3 98%
- Naher Osten und Hordafrika 26, ; 94%
- Indischer Subkontinent 8,7 72%
Sid- und Zentralamerika 65%
Sudostasien, Australien und Heuseeland 47%
Nordamerika und Karibik 42%
Europa und Russland 20%
Welt S54%
Quelle: IDF Diabetes Atlas, 4. Auflage 2003, Basierend auf regionalen Vorhersagen der Zahl der Erwachsenen
mit Diabetes, 2010-2030.




Urbanization and megacities
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Driver for Innovation:
Small-Scale Food Production Systems

Example: Micro-Breweries in New York
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Share of the drivers of innovation in Europe, 2008-2009 (%) Share of the trends in food innovation in Europe, 2008-2009 (%)

2008 2009

Pleasure 46.7 496
Health 231 23.5
Convenience 17.8 16.0

Sophistication
Variety of senses |
Natural |

Easy to handle |

Physical 10.0 8.4 Medical |

Ethics 24 2.6

Source: XTC World bnovation Panorama 207 0; Copyright XTC 2070 fwww: wirldinnowvadion.com)

Slimness |

Time saving |
Exoticism |

Fun |

Energy, well-being |
Solidarity |
Nomadism |
Vegetal |

Ecology |7 2009
Cosmetics | 5 2008

Source: XTC Worid lnnovation Panorama 20710; Copyright XTC 2070 fwwwwarnidimnowation. com)

Quelle: CIAA




Food Processing

Food Processing:

“Transformation of raw ingredients and intermediates into products
intended for human consumption, with the purpose to improve the
digestibility, bio-availability of nutrients and energy, taste, appearance,
safety, storability and distribution”

Three major aims:

= To make a sufficiently stable food product, that is safe (microbiologically
and chemically) for human consumption

= To give the product the required intrinsic quality aspects, e.g.
digestibility, nutrient content, flavour, colour and texture

= To add value to the product on other aspects, e.g. convenience, lifestyle
and marketing

Source: European Parliament, IC STOA 2013/122



FOOD PROCESSING
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FOOD PROCESSING

— INDUSTRIAL FOOD PRODUCTION



FOOD PROCESSING

STRUCTURE SEPARATION CONVERSION STABILIZATION PACKAGE



The criteria for selecting the novel technologies are:

u Proper labelling

Extended shelf life

Intelligent packaging

More local products

Mild processing food and freshness
An adequate margin

Extension of assortment

Retailing Trends <

Health
Functional foods

Convenience

Consumer Trends < Bundling
Pleasure
Sustainability

e Authenticity




Technology option

Improvement of

Reduction of

Product dev.  Quality Safety Energy Water Loss
Sensor technology + +++ +++ ++ ++ ++
Sustainable packaging and
] : : ++ +++ +++ + + +++
refrigeration climate control
Non-thermal pasteurization
I ++ +++ ++ + + ++
and sterilization
Novel processes for
e +++ ++ ++ ++
utilization of by-products
Alternative processes
requiring less energy and + + + +++ +++ +
water
Plant-based meat * *
: +++ ++ ++ +++ +++ ++
alternatives
Information and knowledge
+++ ++ +++ +++ +++ +++

transfer

* considering the whole chain

Acc. to : European Parliament, IC STOA 2013/122




Principle Overview

Induction of stress response

Reversible 0,5-1,5kV/cm 0,5-5 kJ/kg
PEF
Principle
Improvement of mass transfer
0,7-3 kVicm 1-20 kJ/kg
/ \ Microbial inactivation
‘/\I"evers'ble P 15-20 kV/cm 401000 kJ/kg
R, |
Sludge disintegration
10-20 kV/cm 50-200 kJ/kg
PEF
preservation
PEF

extraction




Pulsed Electric Field (PEF)

Pulsed electric field PEF- industrial scale units at DIL




Ohmic heating instrument - pilot scale
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Shock Generation

o ? Meat tenderization
%
% X%
> Oyster shucking

Pressure in bar

A 'S
8001 N£* e Sy N GPa
pressure,
but ps

timescale




Shock generation by electrical energy

Power supply

capacitor

bank

underwater
discharge


P1060330.MOV

Shockwave Processing

Meat tenderization

Control: Magnification 7100X.

Early deboned Holstein beef
before processing. Intact
myofibrils.

Shockwave processed:
Magnification 19500X.

Early deboned Holstein beef
after processing.

5



High pressure effects on biomaterials

starch microbes

lipids tissue

proteins

0 mpa |

600 MpPa 6 min

IE——)
Inactivation

IE——)
Swelling

3
Disintegration

3
Transition

3
Unfolding

39|25



Freshness Indicators

CO; Out

To find your perfect
pear, just look for the
ripeSense” sensor.

Packaged golden drop with food spoilage indicator label.
Green = fresh; orange = warning




TIVIE-TEMPERATURE INDICATOR

green

—
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Wondersensor
Oxygen Indicator

There are two parts to the TTI - an outer dark
circle and an inner light circle. As long as the
inner circle is still lighter than the outside
circle, the MREs are supposed to be good

Humidity Sensitive Polymer Hologram

Oxygen Indicator

Oxygen indicator in Taro cake in Taiwan


http://wp.miniseed.com/wp-content/uploads/2009/03/donoteattag.jpg

Challenges of food processing

 Innovative Food Structures
e New Taste and Flavors for Global Consumers

* Increased Long-Term Stability (Better Quality - Less Waste)

Short-Term Stability in Urban Production Schemes

Adjusted Energy & Nutrient Density of Foods

High Quality Foods with Reduced Impact on Ressources




iFood Conference 2015 aze

3" INNOVATION
FOOD CONFERENCE
[2015 =

We, the German Institute of Food Technology,
cordially invite you to attend the 3rd Innovation
Food Conference.

http://www.ifoodconference.com/about-ifood/



