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FOOD 2030

Circularity &
Resource Efficiency

How can R&l increase resource efficiency and
W reduce food losses & waste?

of the all food
produced is wasted
account for
Agriculture, food,
fisheries &

aquaculture : 1.3 bi'.'.iun

tonnes a year




AntwAsla-ZrotaAn tpoPpipwv: TPEXOUOEC EKTIHNOELC

Food waste in Europe

Total amount of food produced Total amount of food wasted o
for human consumption per year per year Waste by consumer: 34 /0

654 205 Waste during production, o
million tons million tons harvesting, processing and trade: 66 /o

Production (farmer): 36%
Transport and storage: 11%
Processing (industry): 13%
Trade {retail): 7%

2012 ® Wageningen World, magazine of Wageningen UR lllustration: Jenny van Driel, Wageningen UR Source: FAOQ

ATTwAsia —omraraAn



AntwAsla-ZrotaAn tpoPpipwv: TPEXOUOEC EKTIHNOELC

THE TRUTH ABOUT FOOD WASTE

MILON TONNES OF ALL THE POO0 WR BUY, THATS A MASSIVE
OF FOOD AND 19%

DRINK ARE THROVWN

AVWAY EVERY YEAR WIHICH WOULD FILL

Nine Wembley

Stadiums

WHICH PRODUCES
17 million tonnes €O,

THE BAME AMOUNT OF OO PROUCKD BY

One fifth of all cars

S

www.wrap.org.uk/fresherforlonger

ATTwAsia —omraraAn
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AntwAsla-ZrotaAn tpoPpipwv: TPEXOUOEC EKTIHNOELC

The Food Waste Iceberg

ot
se

Bill at producer price:
$750 000 000 000

Bill at retail price:
$1000 000 000 000

Eroded Land Bill from nature:

$700 000 000 000
GHG Emissions

é
See

A4
&

Cleared Forests

Increase in Food Prices Loss of Wetlands

~ Increased Water Scarcity Loss of Biodiversity

_Climate Change Damagés



WATER DEVAND FOR FOOD)

Approximately 10 lit of water for 1 kcal (4.2 kJ) of meat,
compared to 1 lit of water for 1 kcal of vegetable food.

Accordingly, a global average of about 3,000 lit of water per aduilt

person per day is, therefore, required for foodstuff (Brabeck-Letmathe,
2008)

It is estimated that approximately 25 percent of America’s freshwater use
goes into the production of wasted food.

The above values are applicable to ready-to-eat food : Numerous parameters, simplifications and various
understandings can considerably impact on the estimated amount of virtual water content. Reliability of
estimated values published.




Energy consumption in the food chain

FREIGHT
3%

Energy inputs in the US Food System, based on data from the USDAS



http://www.google.gr/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&docid=390QEN_v1rfHlM&tbnid=_pcjZMx6t4anDM:&ved=0CAUQjRw&url=http://postgrowth.org/towards-an-energy-positive-food-system/&ei=Zvl5U4WgHITmOevhgcAP&bvm=bv.66917471,d.bGQ&psig=AFQjCNF3zzyakI-cAx4LKHYH0rrb9NDOBQ&ust=1400589012921727

AntwAsla-ZrotaAn tpoPpipwv: TPEXOUOEC EKTIHNOELC

If Food Loss and Waste Were its own Country,
it Would Be the Third-Largest Greenhouse Gas Emitter

10.7

5.8
4.4
2.9
2.3
(S
China United States Food loss India Russia
and waste

GT CO,E (2011/12)*

* Figures refiect all six anthropogenic greenhouse gas emissions, including thosa from land use, land-use change, and forestry (LULUCF). Country data Is for 2012
whike the food loss and waste data Is for 2011 (the most recent data available). To avold double counting, the food loss and waste amissions figure should not be
added to the country figures.

Source: CAIT, 2015, FAD, 2015, Food wastage footprint & climate change. Rome: FAD. AL VL y
DUICE; . 2015, 15 astage nt & climate change . FAD. "
purce 2 ge footpr . " RESOURCES \\/14 4,'\//

INSTITUTE UNE



ZERC Q o'

HUNGER] = .= = T
children to adequate systems in smallholder or

less than food are productivity waste

CHALLENGE 2 years all year round sustainable and income of food

HUNGER CAN BE ELIMINATED IN OUR LIFETIMES

Minimizing food losses during storage and transport, and

http://www.un.org/en/zerohunger  waste of food by retailers and consumers; empowering
consumer  choice through appropriate labeling;
commitments by producers, retailers and consumers
within all nations; achieving progress through financial
incentives, collective pledges, locally-relevant technologies
and changed behavior.



http://www.un.org/en/zerohunger

‘ AV UTTOPOUCAUE VO LELWOOUUE KOTA

25% v  tpéyouca  omatdAn

Tpodipuwv

_ Qo pmopovoape va eéaopaiiocoupe
‘ ottion oe 800 ekar. cuvavOpwoug

oG oL ortolot uTtoottilovtoal

FAO Save Food 2013




Food loss: AntwAsila tpodipwv - Food waste: ZrtataAn tpodipwv

OpIop6g oTTaATAANG TPOYIHWYV

Aev vgioTartal 1Ti TOU TTAPOVTOS EVIAIOG
OPIONOG TNG OTIATAANG TPOQYINWV O€
etritredo EE.

Q¢ «aTTWAE&I0 TPOPIMWV» VOEITAl N
MEiwoN TNG TTOCOTNTAC 1) N UTTORABUIoN
TNG TTOIOTNTAG TWV TPOPIHWV.

Q¢ «OTTATAAN TPOQYINWVY, ToU
QTTOTEAEI MEPOC  TNG QATTWAEIOG
TPOYiNWYV, VOEITal N amoppiyn i AAAn
Xpnon (Ox1 wg TPo®n) TPOYIUwWVY TToU
givai Ao@aAn yia avlpwTTIvn
KatavaAwaon Kal BpeTTIKA, Kab OAo TO
MAKOC TNG aAucidag  €@odlacuou
TPOQiHWY, ammd TNV TTPWTOYEVA
TTAPAywyr €wg TNV TEAIKA KATAvAAWON
o€ €TTiTTEdO VOIKOKUPIOU

*FAO, 2014

ATTwAsia —omraraAn



Food loss: AnwAegla tpodipwyv - Food waste: ZrmataAn tpodpipwv

Handling and
processing center

Storage, warehouse
cold houses

€ rTold oTadlo KOTOYPOIPETOL;
Animal and
Crop Farms QF I}L )
and Fishenies “F QF ) i

Consumers and
food services Transport and
Distribution
Market centers '

and retail center

ATTwAsia —omraraAn



Food loss: AnwAegla tpodipwyv - Food waste: ZrmataAn tpodpipwv
2€ oLa. oTAOLO KOTAYPOAPETAL;

Figure 7. Part of the initial production lost or wasted for meat products
at different stages in the FSC in different regions

Food losses - Meat

0%
EL'%
A0%%G
W Consumpiion
0% O Distribution
|
0% - O F'rl:u:EEEIng
L
. . - | ———| - -_ = 5|3|.|g|'ltE|'
10% — O Animal production
I]I}i:' 1 1 | | 1 | | 1
Furope Morth  Industrialized Sub-5aharan North Africa, South and Latin
America and Aslg Africa West aind southeast Amierica
Ocsanila Central Asla As5la
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Food loss: AntwAsila tpodipwv - Food waste: ZrtataAn tpodipwv

Mepiblo omataAng tpodipwv ota dtadopa
otadla tng aAvoidag

9 'é\
FAO e
(Evpwmn) )
Napaywyn 23
Metamoinan 17 . '
ALavikod 9
EUTGPLO
Kotavdhwaon 52

ATTwAsia —omraraAn



Znuacio tng nUepounviag AREng

AVAAWON KAt Npotipunon
nptv ané / Best before:

Emionuavon



ZUYXUOT TWV KOTAVOAWTWY HE TIC avaypaodOHEVEC NHEPOMNVIEC

Emionuavon



Confusion over 'best before' dates

EU-27 consumer market study (2012): only 36% of consumers correctly interpreted
the meaning of the 'best before' date

Q17. A sealed pack of dry sousage that you have purchased has a best before date on its label. What
does it mean?

mEUZ? mEU1S mEU1Z

It is not safe to use the product after the date
1%

The meat will lose some of its quality but can still be consumed
after the date if you store it in a fridge

It is safe to use the product after the date irrelevant of the way
you store it

| do not know

Source: Functioning of the meat market = Consumer Survey Data Bosed on oll respondents (N=13477)




NopoOeoia nepi emMoNHOVONG NUEPOUNVIOC

L 304/18 Emionun Egnpepida e Eupendikis Eveong 22.11.2011

KANONIIMOZ (EE) apid. 1169/2011 TOY EYPQIATKOY KOINOBOYAIOY KAI TOY YMBOYAIOY
e 251¢ Oktofpiov 2011

OYETIKA ME TV TMapoXf] TANPOQOPLOY yio Ta TPOPII OTOUC KaTavalaTEG, TNV TPOTOMOINON TGV

kavoviopov tou Eupondaikod Kowvofovliov xar tou ZupPovdiov (EK) apid. 1924/2006 xar (EK)

ap). 1925/2006 ka1 v katdpynon ¢ odnyiac 87/250/EOK ¢ Emtpomic, i obnyiag

90/496/EOK tov Zupfouliou, ¢ odnyiag 1999/10/EK ¢ Emtpomic, ¢ odnyiag 2000/13/EK tov

Evponaikov Kowvofovliov xar tov Zupfouliov, Tov odnyidv g Emrpomc 2002/67/EK kar 2008(5/EK
kat Tou kavoviopot (EK) apid. 608/2004 ¢ Emrpomic

“Jtnv nmepintwon Ttwv TPOQIUWV TIOU Eival UIKPOBLOAOYIKWE
eaupetika aAdowwotua kot ta onoia yla To AOyo auto eVOEXETAL
UOTEPO QITO OUVTOUO XPOVIKO SLAOTNUD, VA ATTOTEAECOUV QUECO
kivbuvo yia tv avipwnivn uvyeia n nuepounvio eAaxtotng
Sdtatripnong avtikadiotatal ano tnv nuepounvia UeExpt tnv omolia
EMTPENETAL N avaAwon.”

Emonuavon
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Confusion over 'best before' dates

In May 2014, the Netherlands and Sweden— supported by the Austrian, Danish, German and

Luxembourg delegations — called for changes in Annex X of Regulation 1169/2011, to extend

~the-list-of food products with-a-long shelf-life-which-enjoy-a-derogation-from-the obligation to--

bear a 'best before' date on their packaging.

{d) subject to Union provisions imposing other types of date indication, an indication of the date of minimum
durability shall not be required for:

— fresh fruit and wvegetables, including potatoes, which have not been peeled, cut or similarly treated; this
derogation shall not apply to sprouting seeds and similar products such as legume sprouts,

— wines, liqueur wines, sparkling wines, aromatised wines, and similar products obtained from fruit other than
grapes, and beverages falling within CN code 2206 00 obtained from grapes or grape musts,

— beverages containing 10 % or more by velume of alcohol,

— bakers’ or pastry cooks” wares which, given the nature of their content, are normally consumed within 24
hours of their manufacture,

— vinegar,

— cooking salt,

— solid sugar,

— confectionery products consisting almost selely of flavoured andfor coloured sugars,

— chewing gums and similar chewing products,




MoioTnTa TPOPINWYV

H 1oiétnta Tou Tpo®iuou opiletal w¢ o PaBudg TTpocapuoyng OTIC
ATTAITACEIC TOU KATAVOAWTH, TTOU £XOUV OX£ON ME T OPETTIKOTNTA KAl TIC
OPYOAVOANTITIKEC 101OTNTEC TOU.

ry

- S0

TPO®IMO > dPuacikoxnuika kai BIoAoyIKA evepyo ocuoThua

{

MOIOTHTA - Auvapiky katdoTtaon Kivouuevn TTpog ¢Bivouca kateuBuvon

{

MNMemepacpévn diatnpnoipornta (shelf life)

Aiapkeia {wng



N

NMpoodiopIoHOg dIaTNPNCINOTNTAG 3

«Huepounvia eAdx1oTNS dI1IATNPENOIMOTNTAG EVOC TPOPIMOU»: N NUEPOMNVIa PEXP!I TNV
OTToia TO TPO@IMO dlatnpEei TIC 1I0IAITEPES 1I01IOTNTEC TOU O KATAAANAEC OUVORKEC
aTTo0nkeuonc.

[lnyn: Kavoviouoc (EE) api6. 1169/2011

{

ATTQITEITAI N CUCTNUATIKA yvWwWon TNG €TTiIdOpACNS TWV CUVBNKWY CUVTHPNONG OTOUG
OeiKTEC TTOU KaBopidouv TNV UTTORABUICN TN TTOIGTNTAG TOU TPOYilOU.

|

Mia TT000TIKA TTPpOCEyyIon n otroia Ba emTpétTel Ox1 poOvo T dlatTioTwon TNG
EMIOPAONG TWV CUVONKWY cuvTAPNONG aAAG Kal TRV TTPORAEWN TNG €TTIOPACNS AUTAG
O€ OTTOIECONTIOTE OUVONAKEG EVTOG TOU PEAETWHEVOU TTEDIOU TIMWV.



MaBnuaTikn TTpoTUTTOTTOINON TG UTTORAOMIONG TNG TI'OI()TI‘]TG?Q
TWV TPOPINWV

2UVNBwWC¢ N uttoBABuIoN TNG TTOIOTNTAG KAl 0 XPOVOG (WNG £VOC TPOYIUOU HEAETATAI
TTAPAKOAOUBWVTAC £Evav XapaKTNPIoTIKO OEIKTN TToI0TNTAC, A.

_d_A:k.A®—> A%
at

X votaon,
TEQPAAAOV t
A 0 AA
d[ A
ZuvdapTnon — J [ m] =k-t=Q(A)=k-t 1 In(A,-A)
TTOIOTNTOG: A [A] 2 1/A1/A,
nin#) 1 (Abn — A

n-1



M£BOOOG eTTITOXUVOUEVOU EAEYXOU dIATNPNCINOTNTOG :
Accelerated shelf life testing (ASLT)

Me Baon TIC apx€G TNG KIVNTIKAG, N OIdpKela (WG VOGS TTPOIOVTOG UTTOPEI va
TTPORAEPBEi XwWpPIiC TOV AUECO TTEIPAPATIKO TTPOCDIOPICHO TNG.



MaBnuaTikn TTpoTUTTOTTOINON TG UTTORAOMIONG TNG Tr0|6Tr|T0(§;
TWV TPOPINWV

ref
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MaBnuaTikn TTpoTUTTOTTOINON TG UTTORAOMIONG TNG nmémm%
TWV TPOPINWV
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MeA£ETN O1OTNPNCIMOTNTOG KATEWUYHEVWYV
TPOPINWYV OE I000EPUOKPATIOKEG CUVONKES

KaTteuypévn yopida

[apida



- 7 P - 2
MNPpoodiIopICHOG TWV TTAPAUETPWY TTOU TTPOCSIOPICOUV TRV TTOIOTNTA

" @-0¢cidwon Aimrapwyv (TBARS)

EEE

@ ONKEC TITNTIKEC alwTouxes Baoeic (TVBN)

CR-Minolta Chromameter ®
(Minolta Co., Chuo-Ku, Osaka, Japan)

Texture analyzer

@Ywﬁ ‘-i (MODEL TA-XT2i, Stable Micro Systems,

X i Godalming, Surrey, U.K.)
BEER ~_

@-> ONIKNA HIKpORIaKA XAwpida

@-> OPYAVOANTITIKA XOPOKTNPIOTIKA

[apida
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EmiIAoyn cuokeguaoiag

o

AciypaTta 0AOKANPNS KATEWUYHEVNC YAPIOAC OTIC EMTTOPIKEC TOUC CUOKEUQTIEC
(xapTivn ouokeuaaoia pe HDPE @IAu, kaBapd Bapoc 425 g, dIaoTACEIC
20x16x5cm).
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EtiAoyn OepuoKpaoIaKWY ocuvOnkwv
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H Beppokpaaia TrapakoAoubeital pe kataypa@ika
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AciypatoAnyia Kail TTpoadIoPICHOG TTOIOTNTOC 5

TVB-N (mg N/100g)
o
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AciypatoAnyia Kail TTpoadIoPICHOG TTOIOTNTOC .
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AciypatoAnyia Kail TTpoadIoPICHOG TTOIOTNTOC
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[1p00dIOPIOPOC TIMWYV K yIa KABE TTAPAUETPO KAl eapMOKpO(m'oé1
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[1p00dIOPIOPOC TIMWYV K yIa KABE TTAPAUETPO KAl e‘c,p110|<p0(0|'0(§1
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[1po00I0PITUOC XpOVou (wNGg
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Epapuoyn HOONUATIKWY HOVTEAWYV OE€
TTPAYHATIKEG CUVONKEC

KaTtewuyuévn yapida
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MeA£€Tn dlaTNENCINOTNTAG KATEWUYUEVNG YaPIdAg
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MeAETN dlATNPENCILNATNTAC KATEWUYHEVNG Yapidag
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MeAETN dlATNPENCILNATNTAC KATEWUYHEVNG Yapidag

0
d
1st stage 2" st'age 3 stage 4 stage
duration: 25d durzag(ljon. duration: 50d duration: 50d
TVBN (mgN/100
TE Mg, +009) 7.07 8.13 11.9 19.6
Sensory scoring 8.75 8.34 7.26 5.86
SLR (T,=-15°C) 329d 294 d 197 d 69 d
N—~
OeppoKpaoi , ,
p”q P Xpovog {wng
o (wéoc) WP S| R=351-150
15 351 d

Tsironi, T., Dermesonlouoglou, E., Giannakourou, M., Taoukis, P. (2009). Shelf life modelling of frozen shrimp
at variable temperature conditions. LWT- Food Science and Technology 42, 664-671.
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Xpovoc¢ {wnc¢ tpoiuou vs. Bspuokpacia

— ol

Temperature (°C)

Temperature (°C)

Evatropévouoa didpkeia (wig

2 3
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MNpaypaTtikég oYvORKeEG OTNV YUKTIKN OAUGi

Evatropgvouoa didpkeia {wi)

Time (davs)

Remaining shelf life (days)

Remaining shelf life (days)

Mapadsiypa
* QiAéTa wapiou (2-4°C)
* Xpovog qwng 6-7 nuépes
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Wuktikn aAvoida — Avaykn yia kaAutepn dtaxeipion

[TpakTIKl AUon Ba artroteAoUOE N «EEUTTVI) CUOKEUACIO» TIOU ETTITPETTEI TNV
TTAPAKOAOUONON TOU I0TOPIKOU TTOIOTNTAC TOU KABE TTPOIOVTOC Kal JE Ao AUTO
TN BeATiwon TG dlaxEipiong Tou oTNV WUKTIKI aAuaida.

ZHTOYMENO: Mia xaunAoU KOOTOUG, €£EUTIVN OUOKEUOOIa €AEyXOU Kal
OUVEXOUGC KOTAypa®nG Tou OgpUOKPOAOIAKOU I0TOPIKOU TWV TPOPIUWY Kal
EKTIHNONG TNG TTOIOTNTAG TOUG KaI TG evaTttopévouoag didpkelag (wNg pe Baon

QUTO TO I0TOPIKO.

XPONOOEPMOKPAZIAKOI OAOKAHPQTEZ
(TIME-TEMPERATURE INTEGRATORS)

TTI

2UOKEUaaoia



XPONOOGEPMOKPAZIAKOI ONOKAHPQTEZ (TTI)

ATTAN «ECUTTVN» AQUTOKOAANTN ETIKETA TTAVW OTN OUCKEUATIaA TOU
TpOYiuou

® A&IToUpyEi ETTIKOUPIKA TNG NUEPOMNVIAS ANENG

® Eival pia «lwvtavi» nuepopnvia AnEng

Ti kavouv o1 TTI?
[MapakoAouBouv TO XpovoBEPUOKPATIOKO IOTOPIKO TWV TPOPINWV

EAEyxouv evOEXOUEVN KOAKOMETAXEIPION TOU TIPOIOVTOG OCOV a@Oopd TN
Bepuokpacia ouvtrpnong

2UOKEUaaoia



XPONOOGEPMOKPAZIAKOI ONOKAHPQTEZ (TTI)

2UOKEUaaoia

Inner square lighter than outer circle.
If the expiry date has not been passed,
USE the vaccine

At a later time, inner square still
lighter than outer circle. If the expiry
date has not been passed,

USE the vaccine

Discard point:

Inner square matches colour of outer circle.
DO NOT use the vaccine.

Inform your supervisor

Beyond the discard point:

Inner square darker than outer circle.
DO NOT use the vaccine.

Inform your supervisor

—
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XPONOOGEPMOKPAZIAKOI ONOKAHPQTEZ (TTI)

Totrol TTI
/ \
Alaxuo \
‘-3-(! ;mi; l dwToxnuIKoi

, EQIOMOU  “onnw
Ev{upikoi pioy Ot

A Chill Chain Monitor

2UOKEUaaoia



Microbial TTI

Microorganisms are patented
strains of lactic acid bacteria:
Carbonbacterium piscicola
Lactobacillus fuchuensis
© good © not good © good © not good Leuconostoc mesenteroides

Ao ﬂ-“'m

S

Accepted food The food quality is not

eOR Cryolog, Gentilly, France
quality accepted yolod y

v'Color scale

2UOKEUaaoia



Enzymatic TTI

-

—

The indicator
starts with two
liquid-filled

pouches heat
sealed into plastic

2UOKEUaaoia

The contents are
mixed by bursting
the seal between
the pouches by
pressure

v'Color scale

ad

After exposure to time
and temperature, the
contents turn from green
to yellow (to red)




Diffusion based TTI

v TTI activation
Activation sticke Indicatorl

\§ysensor
1T eahar af "ACTIVE" [0
mabzhes aolor of grmall circla,
TT Sansar™ is aepined

| 35F ()-eom

TT Sanca™ laa Tima Tempacmiun | s A

v'Color scale

F

TTsensor™, Avery Dennison, USA

2UOKEUaaoia



Polymer TTI

,..‘.,.‘m*‘(v‘ Barilla
L @ (Parma, ltaly)
o

Fresh-Check®
Indicator
o Monoprix Supermarkets
(Paris, France)
Best when used
before center is
darker than ring.
ROt
Solid state polymerization reaction. -t ST Speoek
The TTI function is based on the property of disubstituted s
diacetylene crystals (R-C=C-C=C-R) to polymerize through a
lattice-controlled solid-state reaction, resulting in a highly
Oscar Mayer (Kraft)

coloured polymer.

Various suppliers of
vaccines,

Fresh-CheckR, Temptime Corp., Morris Plains, NJ, USA

2UOKEUaaoia



Photochromic TTI

Ln-viz filter

Active material Self-adhesive label
Referance scale

Activated
TTI

Inactivated
TTI

Photosensitive compounds are

Bizerba Desktop charger excited and coloured by
GLPS80 exposure at UV radiation

OnVu, Bizerba, Germany

~ Photochromism in crystalline state

~Color fading and activation
energies of spiropyran crystals
correspond to characteristics of food
spoilage

2UOKEUaaoia



Metal Etching Al-TTI System

Two components: An aluminium layer and special glue.

The CoolVu TTlIs is not activated until the special transparent adhesive label (glue) is
added on top of the yellow. By changing the concentration of the glue or the thickness of
the Al layer the label can be adapted to different products with different kinetics.

0 days

coolvu

i
UE..E O ;

Freshpoint Israel

2UOKEUaaoia



Keep-it

Keep-it Technologies, Norway

Holdbarhetsindikator
fr— |
| | |

Giermeende dogor holfborhet

Holdbarhetsindikator

[res—— |
| | I e

Oferrvairerde doger holfoorhe!

Holdbarhetsindikator

N ST

Giorwmrande doger holdborhat

The system comprises an immobilised reactant, such as Fe3*, and a mobile reactant, such as
Fe(CN)g*, initially contained in separate compartments, and separated by a sealing. The
system is activated by removing a sealing between the compartments whereby the mobile
reactant in a time-temperature dependent manner is brought into contact with the immobilised
reactant resulting in a visually detectable reaction signal.

2UOKEUaaoia



3M™ MonitorMark™ Time Temperature Indicators

Y
; '!!«*;:'_Mds\‘f.‘- 2
S A% ae
N % 4 £} " MG
1 2 2 2 Q
i NG <
. SR "\
¢ <
et % N \ o
\ B N\ - \

i R R

Details

+ Inexpensive solution for monitoring product exposure.

+ Self-adhesive backing for easy attachment to secondary packaging.

» Easily-interpreted visual results.

« Results indicate both exposure and relative time over which exposure occurrad.

+» Remowvable film activation strip starts the monitoring process on demand for accuracy.

3M™ MonitorMark™ Time Temperature Indicators solve the challenge of monitoring thermal exposure of temperature-sensitive products during
transportation and storage.
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2xnua edpappoyng TTI

Measurement
of TTl response

!
/

. / f(’q)r = kﬂ.,a, exp L_E i_
Response function: [ | R\ T
k E e B k, E
ler 7 8 a = La (food) ) Arer !
s 4 > : (X) ~ (TT1) (f- dl/ V < £ @
f(A)
AX), . .
Rin p Quality function
Teﬁ‘_1 — Tref_1 E imr
3 Y A,
Quality attime t
Test
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Xpnon TTI ywa tn dtoxeiplon tnc mototntoc Twv TPopipwyv

ErttAoyn kataAAnAov TTI yia dsdouévo tpodLuo

o } &\\1\ )
20 . . .
: ---- Gilthead seabream fillets %
1000 .

— M-23U —— Blueshark
— - -M-15U)
15 4 800
S T 600
£ 10 £
2 3
o 7]

0 5 10 15
Temperature (°C)
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Xpnon TTI ywa tn diaxeipion tnC aopaAelog Twv Tpodipwy

C. botulinum toxin

L5-8 response and Skinner & Larkin boundary

Time, days

Skinner & Larkin boundary

/ Area of toxin formation

No toxin formed

Temp. *C

VITSAB A.B. (Malmo, Sweden) has
developed an enzymatic TTI for
application on vacuum- or modified
atmosphere (MA) packaged fresh
seafood imported to USA by several
importing companies.

The import of these products is
covered by FDA's Import Alert #16-125
(last publication 03/23/2017,
https://www.accessdata.fda.gov/cms_i

a/importalert 28.html).

Taoukis P. S. 2010. Commercialization of active food packaging (Time-Temperature Integrators-TTI). In C. Doona, K.
Kustin, & F. Feeherry (Eds.), Case studies in novel food processing technologies (pp. 351-366). Cambridge, UK:

Woodhead Publishing Limited.

2UOKEUaaoia
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Xpnon TTI ywa tn diaxeipion tnC aopaAelog Twv Tpodipwy

C. botulinum toxin

CHAPTER 13: Clostridium botulinum Toxin Formation

The recommendations in Chapter 13 are changed as follows:

Q Information is now provided on Time Temperature Indicator
(TTI) performance and suitability; Fish and Fishery Products

Hazards and Controls Guidance
Fourh Edrion - APRL 2011

O A control strategy is now provided for application of TTIs on
each of the smallest package units (i.e., the unit of
packaging that will not be distributed any further, usually
consumer or end-user package), where refrigeration is the
sole barrier to prevent toxin formation;

MAY APPLY TO MAY APPLY TO

CONTROL STRATEGY FRIMARY SECOMDARY
PROCESSOR PROCESSOR
Smoking v v

Refrigeration with TTI

DEPARTMENT OF MEATTH AND HUMAN SERVICES

v v
Frozen with labeling v v 4 FOOD A0 DR o
» { =

ADMINISTRATION
CENTER FOR FOOD SAFETY AND APPUED NUTRMON
OFRCE OF FOOD SAFETY

Pickling and salting

2UOKEUaaoia



Meiwon tn¢ ontataAnc tpodipwyv pe tn xpnon TTI

German poultry chain (Production: 2 493.17 t/a, market share of 0.65%)

12% Food waste in the chain
35% Food waste reduction due to the implementation of a TTI

ice | proceedings

Intelligent label — a new way to
support food waste reduction

0  Sonja Rossaint Dipl, Oecotroph B Judith Kreyenschmidt PD, Dr Ing
Phi student, Preventive Health Management Group, Institute of Head of Cold Chain Management Group, Preventive Health
Animal Science, University of Bonn, Bonn, Germarny Management Group, nstitute of Animal Science, Uiniversity of Bonn,



Meiwon tn¢ oataAnc tpodpipwyv

To ox€d10 dpAong TG EITpoTInC yia TNV TTPOANWN TNG oTratdAng Tpoiuwy otnv EE
TTEPINQUBAVEL:

TNV avATITU¢n KoIviig peBodoAoyiag o€ etritredo EE yia tn pérpnon Tng omratdaAng
TPOQ@iIMWYV Kal TOV TTPOCOIOPIOUO OXETIKWY OEIKTWV (N EKTEAEOTIKN TTPALN TTPOKEITAI VO
uTToBANBEI £TTEITa ATTO TNV £YKPION TNG TTPOTAONG TG ETTITPOTIAC yia TNV avaBewpnon Tng
odnyiag TTAaiciou yia Ta atTToRANTA):

TN dnuIoupyia yiag TTAateépuag TG EE yia Tnv atrwAegia Kal Tn oTatdAn Tpo@igwy, oTnv
OTTOIa Ba CUUMETEXOUV TA KPATN MEAN Kal OAOI Ol TTAPAYOVTEG TNG AAUCIdAS TPOYIiUWY,
TTPOKEIJEVOU VA KABOPIOTOUV TA ATTAITOUMEVA PETPA YIA TNV ETTITEULN TWV OTOXWV BIWOCIKNG
QVATITUENG VIO TO ATTOPPIMKATA TPOQIMWY Kal va TTPayuaToTToINOEi aviaAAayn Twv BEATIOTWY
TTPAKTIKWY, KABWS KAl TWV ATTOTEAECUATWY TTOU ETTITEUXONKAV-

TN AN METPWY WOTE VA ATTOCAPNVIOTEI N EVWOIAKI VOUMOBETIa OXETIKA JE TO ATTOPPIMMATA,
TA TPOPIYA KAl TIG {WOTPOPEG, Kal VO OIEUKOAUVOEI N dwped TpOo@idwy, KaBWE Kal N
aglotroinon Twv TPWNV TPOPINWYV KAl UTTOTTPOIOVTWY WG {WOoTPOPWYV XWwpPig va
O1aKUBEVETAI N AOPAAEIO TWV TPOPIMWYV KAl TWV {WOTPOPWYV

TN dlgpEUvVNON TPOTTWYV YIa va BEATIWOEI n XpRon TG CANAVONS NUEPOUNVIAG
aTTO TOUG TTAPAYOVTEG TNG AAUCIOAC TPOYIUWY KAl N KAtavonaor TnG atmmd Toug
KATAVOAWTEG, 10iwG OO0V aPOopPA TNV ETIKETA «avAAWGON KATA TTPOTIUNGN TTPIV ATTO».
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Meiwon tn¢ onataAnc tnodinwv

Follow these tips to help you reduce
Sfood waste, sowve money and protect
thie armvironmient:

l Flan your shopping: Meru plan
wour meals for 2 weoak. Chedk the ingradlomts
In your fridge and cupboands, then write 2 shopping
bst for st the mites you need. Taks your st 2nd
dan't shop whan youre hungry — you'll come
back with more than you need. Buy loose fruits and
wegatables instoad of pro-packed 50 you @n by
oty the amount you nead

2 Check the dates: ¥ youzre not
planning to eat a oertain kem with a shart
“use by" data, lock for one with 2 longer use by”
date or ust plan to by It on the day you require.
Ba aware on the mezning of date labels: “usa by”
maans that the food = only safe for consumption

untl the Indicated cay {eg. far meat and fish)
“bast bafore”™ Indicates the date up urtl wher
the product retains s epartad qualty. Food products
are still safo to consume even after the ndiczied
“bast b=afora” day.

3 Consider your budget: wasting fox!

means wasing money.

4 Keep a healthy fridge: ek the
saals and the temperatura of your fridoe.

Food neats to be stored betwaan 1 and 5 deagrees
Colsus for manimum freshness and longavity.

510re focd In accondance with the
Instructions on tha packaging.

What can | do in

my daily life to limit
food waste?

6 Rotate: When you buy new food from
tha store, bring 2l the older Itams In your
oupboams and fridge to the front. Put the new food
at the badk to reduce the risk of finding something
mouldy Inyour food shorage compartmants.

Serve small amounts of food
with the understanding that everybody can
ome back for more onoe they've deanad their

plata

8 Use up your leftovers: Instead of
soping kefiowers into the bin, they =n bae
used for undhes the following day, oo Nt tha net

day’s dinnar or ba frozen for another oozsion.
Frult that is st going soft c2n be usad to make
smoathies or fault pies. Vegetzhles that are starting
to wilt can be mads Inko soups

9 Freeze: if you only ezt small amaunt of

braad, then freere it when you get homa and
ke out 2 foew sices a muples of hours bafome you
nead them. Likewlss, batch cooked foods so that
you have mesls resdy for those ewenings whan you
are koo tired o cook.

l D Twrn it to garden food: Some
food wasto ik unavoidablo o why not sat
uUp & compost bin for fuk 2nd vegetzble peclings?
In 2 fow months you will and up with rich, wabsbla
compost foryour planes. i you hewe coaked food
wasie, then a2 kitchen composter will do the Erid
Just fead it with your somps, sprinkle over 2 byer
of spadal mioobes ad! leaee to ferment. The reaulting
product czn be usar for houseplamrts and In the gaeden

S w7l e D o o s s ey rd e e
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Meiwon tn¢ oataAnc tpodpipwyv

Redistribution labelling guide

Label better= less waste

Publication date
November 2017

Updated
April 2020

WRAP Waste and Resources Action Programme
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AntwAsla-ZrotaAn tpoPpipwv: TPEXOUOEC EKTIHNOELC

Food waste in Europe

Total amount of food produced Total amount of food wasted o
for human consumption per year per year Waste by consumer: 34 /0

654 205 Waste during production, o
million tons million tons harvesting, processing and trade: 66 /o

Production (farmer): 36%
Transport and storage: 11%
Processing (industry): 13%
Trade {retail): 7%

2012 ® Wageningen World, magazine of Wageningen UR lllustration: Jenny van Driel, Wageningen UR Source: FAOQ

ATTwAsia —omraraAn



KukAwkn owkovopia (circular economy)

H €vvola TnG KUKAIKAG OIKOVOMIag €pXETal va
QvTaTTOKPIOE OTN PIAODOLIa YIa AEIPOPO AVATITUEN
oTa TTAdioIa TNG augavouevng Trieong aTmo Tnv
TTApaAywyn Kal KAatavaAwaon Twv TTOpwV Kal Tou
TTEPIBAAAOVTOC TOU TTAQVATN.

‘Ewg TwWpa, n OoIKovouia A&ITOUPYoOUOE KUPiwG
OUNOWVA HE TO HOVTEAO  «TTAIPVW-PTIAXVW-
ATTOPPITITW», £va YPOUMIKO HOVTEAO OTO OTIOIO
KABE TTPOIOV AVATTOQEUKTA PTAVEI OTO «TEAOG TNG

W@PEAIUNG (wWNAG» TOou.

H uetdBaon o€ pia  KUKAIKA  OlKovouia
TTpouTtroBétel  aAAayy TG  €oTiaong  oTnv
ETTAVAXPNOIYOTIOINON, ETTIOKEUN, aAvavEéwon Kal
AVAKUKAWGON UQIOTAPEVWY UAIKWV Kal TTPOIOVTWV.

O,71 TTpONYOUNEVWG BEwpouTay
«OTTOBANTO» UTTOPEI VO METATPATTEI OE
TTPWTEG UAEG.

MPAMMIKH ANAKYKAQZH
OIKONOMIA

KYKAIKH
OIKONOMIA
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KukAwkn owkovopia (circular economy)

To JOVTEAO TNG KUKAIKNG OIKOVOUiag

O Y

Euwdag owovopdo

Y morstuo T
oo P To




Valorization of food waste

Fibers and starch from
banana peels

Whey protein and lactose Vanilla from lignin

Pectin of apples or oranges
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Valorization of food waste

Enzymatic Microalgae
hydrolySIS fermentation

Food waste

Lipid

Solid state
fermentation

S &

Aspergillus awamori

Microalgae

. Solvent
biomass

extraction

Defatted
biomass

Lactic acid/
Animal feed

Lipid rich
remaining solids

Aspergillus oryzae

Bioresource Technology 198 (2015) 292-299
Contents lists available at ScienceDirect

Bioresource Technology

ELSEVIER journal homepage: www.elsevier.com/locate/biortech

Techno-economic analysis of a food waste valorization process via @Qmm
microalgae cultivation and co-production of plasticizer, lactic acid and
animal feed from algal biomass and food waste

Tsz Him Kwan *, Daniel Pleissner ™ " Kin Yan Lau*® , Joachim Venus b, Aude Pommeret®, Carol Sze Ki Lin™* 77

*School of Energy wnd Environment, Gty University of Hory Kong, Tt Chee Aversue, Kowloor, llong Kong
® Departinent of Hivenygineering, Leibniz fnstémge for Agricaltwral Engineering Potsdum Borrim, Potsdam, Cermuny



EVAAAQKTLKEC TPWTEC UAEC yLa TpOodLua

Alternative proteins have been a major topic of discussion in the food industry over the past

decade.

It refers basically to other novel protein sources asides those gotten from animals.

'10xw§s&m

Orgair@
Organic
Protein

Almondmilk

unswestened

~ vanila mGHuRT_ ~

* MTERNATIVE JE8
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EVAAAQKTLKEC TPWTEC UAEC yLa TpOodLua

Types are classified based on sources: Insect based, Plant based, Lab grown meat
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HORIZON 2020

Three calls

» Sustainable food production * 2014:

p~ B 4 . systems 138MC
Sustainable £
Food » Safe food and healthy diets and
— TN sustainable consumption
- '_-J)rJl‘_IJJJL‘ e 2015:
« Global drivers of food security 110,5MC
» Sustainably exploiting the * 2014:
diversity of marine life 100MC
* New offshore challenges
Blue Growth » Ocean observation
technologies /systems
* Socio-economic dimension - « 2015:
engagement with society 45MC
= . . e 2014:
Innovat“[e, * Sustainable agriculture and 44,5MC
forestry

SUStai nable » Sustainable and competitive bio-
and Inclusive based industries

- * Cross-cutting actions covering al .
Bioeconomy the activities ~2015:

1

This presemation shall ne L NOr CONSTrURd
2% COMEtUENg commitment Dy e European Commisson
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FOOD 2030

Nutrition & Health

How can R&| tackle obesity and malnutrition
while reducing hunger?

795 million

overweight or hungry &
obese malnourished

Innovation &
Communities

How can R&] provide jobs and empower
rural, urban & coastal communities?
* jobs for

N (1]

hetvis theworirs  2-25 Million

top food exporter

Climate &
Sustainability

How can R&I reduce the CO, and environmental
footprint of food systems while making them resilient to
climate change?

s 0
vvly
~ 30%

of greenhouse gas
emissions

arise from the food
production supply chain

Circularity &
Resource Efficiency

How can R&l increase resource efficiency and
reduce food losses & waste?

1 l of the all food

produced is wasted

1.3 billion

tonnes a year




