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AuUu&non Tou TAnBuouou-AcTikoTToinon-Fnpavon

Mepioxn NMANBuopo6g (millions)

2015 2030 2050 2100
[Naykoopia 7349 8501 9725 11213
AQpIKNA 1186 1679 2478 4387
Acia 4393 4923 5267 4889
EupwTrn 738 734 707 646
AaTivikiy Apepikni & 634 721 784 721
KapaiBikn
NOTIO APEPIKNA 358 396 433 500
Qkeavia 39 47 57 71

IImyn: FAO. 2017. The future of food and agriculture — Trends and challenges. Rome.

Tig emopeveg Tpelg OeKactieg, o0 TAYKOOHI0G aplOuds 1oV NAKIOHEVAOV TpofAérnetal  va
unepdunmAaociaoctel, @travoviag rave amnd 1,5 Soekatoppupla atopa to 2050 ((United Nations,
Department of Economic and Social Affairs, Population Division (2019). World Population Ageing
2019: Highlights (ST/ESA/SER.A/430)))



Aucnon Tou TTAnBuouou-AcTikoTtroinon-I npavon

Ap1Op6g TTANBUCHIaKWYV NooooT16 (% ToUu
Tagn peyéBoug OIKIONWV NMANBuopuog (millions) TTayKOoHiou TTANBuopou)
TTAnBuouou

2018 2030 2018 2030 2018 2030

ACTIKOG 4220 5167 55,3 60,4
> 10 millions 33 43 529 752 6,9 8,8
5-10 millions 48 66 325 448 4,3 5,2

1-5 millions 467 597 926 1183 12,1 13,8
0,5-1,0 million 598 710 415 494 5,4 5,8

< 0,5 million - - 2025 2291 26,5 26,8

AypoTIKOG - - 3413 3384 44,7 39,6

[Inyn: United Nations, Department of Economic and Social Affairs, Population Division (2018). The World’s
Cities in 2018 — Data Booklet (ST/ESA/ SER.A/417).
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Biwowpn Avantodn

* H evvowa g Pwwopng avamrodng avag@eperat oe Popen
AVAITOSIAKTG HOALTIKI)G 1] OIIOLA EMOIMKEL VA IKAVOIIOU)OEL T1G

OLKOVOPIKEG, KOWMVIKEG Kal HEPPANNOVIIKEG AVAYKEG TNG
KOW®VIAG KATA TPOHO HoL vd eSao@alilet T Ppayomnpobeopn,
peoonpoleopn kai Kovpiwg T pakpompobeopn evnpepia.
BaoiCetat otv napadoxr)y OTL 1 dAdvdamrtogy IPEOel vd
AVTAIMOKPIVETAl 0TI ONPEPLVEG AVAYKEG XwpPig va Oetel og
KiVOOVO TNV E0NHEPLA TWV ENOPEVMOV YEVEDV.

FAwoodplo - MNMepipepsiakn TTOAITIKA - EupwTTaikn ETTiTpoT1A (europa.eu)



https://ec.europa.eu/regional_policy/el/policy/what/glossary/s/sustainable-development

The SDGs wedding cake - Stockholm Resilience Centre



https://www.stockholmresilience.org/research/research-news/2016-06-14-how-food-connects-all-the-sdgs.html
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TAP
\&/0) Food and Agriculture Organization
of the United Nations

fao.org/publications/fofa

H mapaywyr] kai n karavaAwon Tpo@ipwyv Ba
TTai¢el KeviplikO poAo ot dlac@AAion TNG
ETICITIOTIKNG AOPAAEIANG KAl TNG OIATPOPIKAG
agiag Twv TPOPINWV EVOYEl TWV OUVOUAOUEVWV
EMTTWOEWY TNG KAIMATIKAG aAAayAG, TNG
€CAVTANONG TWV TTOPpWYV, TNG UtTTOoRABMIONG
TNG YOVIUNG yng, Tng peiwong TNg
BIOTTOIKIAOTNTAG, TOU UTTO- KAI UTTEPCITICHOU,
TNG auénong Tou TANOUOPOU KAl TNG
YEWTTOAITIKAG aCTAOEING.

H dlao@dAion NG €mMOITIOTIKAG AOQAAEIQg
TWV TPOQINWV HAKPOTTPOBECUO aTTaITEl TOV
OUCTNHATIKO HETACYXNHUATIONO KOl TN
MEAAOVTIKI} TrpoOOTACIO TWV ONUEPIVWV
OUCTNHATWY TPOQYipNWYV, TA OTTOIa ETTi TOU
TTAPOVTOG givai KUPIWG YPOMMIKA,
KOTOKEPHATIOMEVA KAl UN Biwoiua.
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Mriopeite va
OKEPTELTE TO
Blropnxaviko
OUOTNHIA KOG

BIOUI‘]XGVIEC deTovpcxcplac ADXEIOU Rovaltv Free Blounxcstc EIKOVEC

Components of Ecosystem: Biotic, Abiotic Components, Videos,

| Depositphotos®

Examples (toppr.com)


https://gr.depositphotos.com/stock-photos/%CE%B2%CE%B9%CE%BF%CE%BC%CE%B7%CF%87%CE%B1%CE%BD%CE%AF%CE%B5%CF%82.html?qview=65712055
https://gr.depositphotos.com/stock-photos/%CE%B2%CE%B9%CE%BF%CE%BC%CE%B7%CF%87%CE%B1%CE%BD%CE%AF%CE%B5%CF%82.html?qview=65712055
https://www.toppr.com/guides/biology/ecosystem/components-of-ecosystem/
https://www.toppr.com/guides/biology/ecosystem/components-of-ecosystem/
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O
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*O1 Apxeg tng 'KukArig Owkovopiag' eivat 1 facikin oTpatnylki] Nou npowOei
n EE cav povtédo asiwpopou avantugng (2018/852, P/18/6067)
HobsQn/ Clim. Change 2019, https://doi.org/10.1007/s10584-019-02480-z; EuropaBio, Eur. Biotechnol. 2016, 15, 50-55;

European Council, P/18/6067, Press release, Brussels, 2018; European Council, 2018/852, Off. J. Eur. Communities 2018, L150,
141-154
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Raw production (total harvest)
e N

I

Raw production planned
for human food uses

HLPE [

High Level
Panel of Experts

- ——— FOOD WASTAGE

HLPE, 2014. Food losses and waste in the context of sustainable food systems. A report by the High Level Panel of
Experts on Food Security and Nutrition of the Committee on World Food Security, Rome 2014.



Food wastage volumes, at world level by phase of the food supply cheain
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Source: FAO 2013. Food wastage footprint: Impact on natural sources




FLW and carbon footprint

Contribution of each commodity to food wastage and carbon footprint

g ¢ 8 B BB EEG

Starchyroots |Oiloops & Pulses | Fruits [excluding Fish & Seafood | Milk|{exduding

B Foodwastage @Carbonfootprint

Source: FAD. 2013. Food wastage foolprint: Impact on natural resources
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Natural carotenoids

and pectin from the juice
by-product of microwave
heated persimmon fruits
(cv. Jiro)
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Persimmon

“ » o« ” T8 TP . . PCA: fruits retain th
PCNA “Hana Fuyu”, “Mopan” and “Jiro” :most popular in China, South Korea and Japan 33““9"22‘1“2'&"5‘*’
co:t:isnnal n:a:tnr?: :1?1;;&

and acetaldehyde

PCA “Rojo Brillante”: most popular in Spain

PVA: have a basically
astringent taste, except for
the area around the seeds

(if any), which becomes
dark..

Non-homogeneous post-harvest ripening and seasonality coinciding
witiiiiiat.of other popular fruits:—=® Surpluses & Waste

PVNA: they have a non-
astringent taste and when,
during the growth of the
fruit, seeds are formed, the
color of the flesh darkens

Ice cream

PCNA: they lose their
b | astringency during the tree
By - rowth, therefore they can

; consumed even when
a i they have a hard texture.
T <
L 2 4

Wine Vinegar
17
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Persimmon
Juice (PJ)

a) total and individual
30 s carotenoid content

Enzyme via RP-HPLC-DAD
Maceration and

[ Juicing Process ] b) pectin content and
60 s & its degree of

methylesterification
(MED) via FT-IR
spectroscopy

Persimmon
Pulp (PP)

120 s

Hybrid
Treatment

Persimmon
Juice Residue

(PJR) 18



Saponification

(KOH 30% w/v in
methanol)

HPLC analysis UV-Vis
(C30-HPLC-DAD)

Carotenoid
Extraction

Chromatographic
Priofile at 450 nm.

Peak identification,
comparing Rt, %lll/ll
Vis spectra & elution
order with literature

data and standard

compounds

Assessment of
provitaminA {3
carotenoid content




Extraction with
Acidified water

Sample Drying, (PH=2)

70°C/24h

Pectin
Precipitation with
ethanol 90%

Pectin
purification with
ethanol washes
and dialysis tube

FT-IR, Pectin
Characterization

Freeze drying

20



Results I-
Carotenoids

Xanthophyll esters in PJR-C
prevail over their free forms by
almost six orders of magnitude,
Extending MW heating time to
60 s this relevant ratio sharply
decreased

Drastic MW heating induced
structural changes (FX prevails)
Despite this, native fatty acid
esters of the PP carotenoids
were still present in the PJR-
M120.

*RAE ,retinol activity equivalents

vl

A a50nm |‘
3 e e | i rFE===== i T ] ===
T FX | 1 1HC ) XE | "HC |
1 1 (] 1 1 1
saf PIR-M120 ,, 16 f o ! ¥ooh : ! L, !
> 1s A1 far o2 o I;.u | a) a | ! [ ! (d)
F— (Y PR | N LI - | _|-._-\_:,-_/~. AN J‘\:l, i A_lis_S2 . : : AN : 1
604 : ! ': * 1 : 1
PJR-M60 ! I | 1 ' ' ()
. 1 L _ | . |
; =t '| | 1 i —]
a0 . : :. | o 1 1 1
PJR-M30 : : J,; prm 1 e : : : (b)
2 | 1 I
i ! o Al A
b Ao uiv ' I O
"t i e Y e —
10 0 - 30 40 [rn]
Relative content of free xanthophylls (FXs), xanthophyll esters (XEs), and hydrocarbon

carotenoids (HCs) as well as unidentified carotenoids (U) in untreated PP and PJR obtained from juice
production process without (PJR-C) or with pulp treatment at different microwave heating conditions

(PJR-M30, PJR-M60, and PJR-M120).

PP

I Ex 1
XE
HC

PJR-C

Carotenoid content [% of total p

PJR-M120

PJR-M30 PJR-M60
eak are
/ 0+
61.243.2 15.8+2.0
22.4+0.4 22.1+x11
5.242.4 7.7+1.4

a at 450 nm]



Results II -Pectin

® PJR-C retained the pectins
of untreated PP

® Incorporation of MW-
heating as a PP
pretreatment step resulted
in a lower pectin content

O  acid-catalysed hydrolysis
and depolymerization of
solubilized pectin could be
induced

® This effect was more
pronounced under drastic
conditions

potential to be valorised as
a commercial pectin source

PJR-C PJR-M30 PJR-M60 PJR-M120
Samples

Pectin Content (g/100 g DW)
» o w8 B, 8

[\¥]

o

Pectin content of untreated persimmon pulp (PP) and persimmon juice
residues (PJR)

22



oVuBoAo tuxNg, yoviudtnrag, nakpolwiag

e€8WDSILO TUALA: XAPAKTNPLOTIKO! XUUDSELS dKoL (oTtépot)

OEVUXAPLOTO OPYOAVOANTITIKA XOPAKTNPLOTIKA

oVPNAN TTEPLEKTIKAOTNTA TOV XVUOV OE 0AKXAPQ, 0EEQ, XPWOTIKES

eTtAOVGLO 0VOTAON KAOE TUUaTog Tov Kaptou (Aoldg, 0AdKAnpoL oTtépot
N ylyapta) o€ fLodpactikd cUOTATIKA TT.X. TTOAVPALVOAES

oaVTLOEELOWTLKY], AVTILUKPOPLAKY], AVTLPAEYLOVWANG, PUTO-0LOTPOYOVOS dpdon

OTLOAAQTTAEG EVEPYETIKEG LOLOTNTES : TPAANYN EvavTL Kapdlayyelakwy Tadrioewy, KapKivou
Haotov & mpootdtn, dtafritn, Taxvoapkiag, ooteoapOpitdag K.4.



Q> AIATIOETAI M

vwTto @poUTOo (0AOKANPO 1 oTtdpol)

XVUOG (100% (PPECKOC, CUUTTUKVWLEVOG 1] LLE
dAAa popriuata)

METATTONUEVA TTPOIOVTA XUMOU (KLplwg
LapUEAGDQ, OLPOTIL, AKEP)

CLUTTANPWUATA SLATPOPNG (TT.X.
ekxvAlouata gAolov)

*APUAKEVTIKA/KAAALYTIKA OCKEVAGLOLTOL
(TT.X. ylyaptEAaLo)



[leipapaTikn apvaoigMna

OAKOOAOVXO
TIPOLOV.

e {Upwon otig BEATIOTEC CLUVONKEC

* SOKLUES BeATIoTOTONONG TNG
Tapaywynig atdavoAng (>50 g/L)

* eTTIAOY1}-EVEPYOTO(NOT OTEAEXOUG
Cuuopvknta

« g€€Ta0N CVOTAONG-TLPOETOLLATIO
yta aAkooAwkr} {uuwan

* GUYKOULOT] pOSLWV
* KaOapLoUOg oTTOPWY
e €KOALYN

* a€l0AdYyNON TOLOTIKWV
XOPAKTNPLOTIKWY

e TpoEeTOlLaoia yla o€ikr} {upwon

* eTLAOYN-EVEPYOTTOINON
KaAAlépyelag o§ikwy Baktnpiwy

e {Upwon Nui-Sladelovtog €pyov

o SlakoTr] Kata TtV enitevin
o&utntag ong pe 45 g/L

Y

[OL
1oL
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‘EAgyx0¢ o0 TNTAG TOL TEALKOU TTPOLOVTOG

TUULEG Xpwpauxd)v cuvrstayuévwv CIEL*a*b* gumopikwv detypdtwy &idLov amd epubpd olvo Kat
spyacmptakou TPOIOVTOG outo quo podLov

gpLOPO
olvo,

gpuBpPo
oivo,

XVHO
podiov

Méon T + tumik amdkAwon (n = 3). Awapopetikol mefol xapaktrpeg otnv Bla oTtAAn
UTTOONAWYOUY OTATIOTIKWE CNULAVTIKES dLaPOPES (p< 0.05‘[

Aaumpdrnra
O=uaupo,
TOO—Asuxo

94.58 £ 0.02 a

86.83+0.14 B

85.63 £0.06 y

,----
-
C¢
3 x
g8
qQ =
e S
S S

3.59+0.02 a

6.14 £ 0.56 B

25.11t0.13y

:' (+): kiTpivo,
[ (-): umrAe
\

9.63*0.02a

12.39+0.29

1.49%0.37Yy

1
1
1
1
!

|{ KOPETUGC | 1 améxpwon |
N N )
i’ SN
JETE B a5 =t ()
10.27 £ 0.02 a 69.53+0.08 a
13.83+£0.48 B 63.66 £ 1.65 3
27.62t0.19y 24.59t0.72y

POTEINO, ENTONA
XPOMA

KOKKINO




‘EAgyx0¢ o0 TNTAG TOL TEALKOU TTPOLOVTOG

S8t amo xupuo podiov

'00 (mg yaAAwou o&fog /L) 1254 + 37,16
20A (mgj/L) 126 + 2,18
DPPH*(mM Trolox) 5,0+0,2

100: OAKEG DatvoAeg, 20A: OAKEC avOOKLAVIVES

AVOVEVVHG I REXP N VATO PP UV UV
VB ORUCVOVEESTOV OGN NOTIONOG
OUOCMONOTUNOTIOV,



ORANGE PEEL VALORIZATION

Orange peel appeared to be a promising choice

for bioflavour production by yeast

16 -
x15 x14
— 14 -
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L 12 1
= 40 -
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- x8 x8 x8 -5
g 87 @ —
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c 6 -
= N ©
< 4 24 x4 (E
->|: -
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0 T T T T
Isoamyl Phenethyl Ethyl Ethyl Ethyl Ethyl
acetate acetate hexanoate octanoate decanoate dodecanoate

* Under limited oxygen supply conditions (25 °C)

Mantzouridou & Paraskevopoulou, Food and Bioprocess Technology 6 (2013) 3326—3334



Limonene --g-----

Peel oil
recovery s

OP —1—)» Milling

— 2 —3p| Sterilization

samasmsn=a

— 3 —p

F.T. Mantzouridou et al. / Biochemical Engineering Journal 101 (2015) 1-8

Nutrient
solution

Fermented OP | <¢—

l

v

' Aroma
Solid residue | «— ictiaction e
1 6
s v
Pectin
Phenolic compounds Distillation for
Carotenoids solvent recovery
L-ascorbic acid

{

BIOFLAVOUR

ORANGE PEEL
VALORIZATION
BY YEAST
FERMENTATION

Process flow diagram for volatile ester production by solid-state fermentation (SSF) of sterile orange peel (OP) using S. cerevisiae.
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MNHMONIO ZYNEPIAXZIAZ

21 Qeooahovikn orfjpepa, 25 Avyobotoo 2021 petadn:

(a) g Kevrpua|g Ayopdg Qecoadovikn g (KA AE), moo edpetdel o) @ecoalovik

KOl EKIIPOCMIIEITAL VORI aIIo Tov K. Avtavio Mmovpr, ArtsoBdvov Zopovio g
KA® AE., avagspdpevo Xdaply coviopiag « KA®», Kat

(p) too Apiwototedsiov TMavemomnuicn @scoalovikng - Eiduwog Aoyapiacpog

Kov&ohiomv Epsovag (EAKE-ATI®), mov sdpsder om) Osooalhoviki —xo
EKHIPOCOIOEITaL VOppa ard Tov kK. Evorpdanio ZroMhavidn, Avturpotavi Epsvvag
xa Ad Bioo Exmaidevorng xatl [poedpo g Emrponrg Epsovayv, avagspopevo
xdapw covropiag «IlavemoTtipio»,

A pAvovTag vmoyn) TOUG aVTICTOIXODE OKOMODE TODG KAl PUETA IO AdITOMIIoEig TV
A1OTKI)CE@V TODG, CLPPEOVODV KAl aodéyovial apoifaia ta axohovla :

1. AVTIKEIPEVO TOVEPYAOLAG:
Z1to DmAIoW TEV OKOOMV TOU Kl II)§ EPSLVITKIG OSpactnpoTntag Touv

Epyaocompiov Xypueiag xar Texvoloyiag Tpogipemy (EXTT) too Tprnparog Xoueiag,

¢ ZyoMig Pstkov Emompev too Iavemotnpion oo yKaTaAEyovVTal 1] avAaaTnin

Crooipoy (fro)dilepyaotoy yia 1V alolIoin) ol IapdliIpoiovImy 1] adoBALTwmy amo
v alooida oapayoyr)g 1] epodiacpod Tpo@ipmyv (o sminedo ITpwToyeEvoidg
[ICPCY@YT]G SOeSepyaciag, PETAIOW|ONS, HPETAPOPdSg, aIoBKevuo1g, MAVIKIG
[IOAIOL)G KOl KATAVN®OLC), @¢ aVAVEMOLHES OPMTES DAEG yila TI)V IIapdaywy|
TpOoPip®V KAl CLOTATIKGOV TODg, Kabwmg Kal 1] Otepebvi)or] T1)¢ SOVAPIIKIE Toug wdg
M1]yEC POTOXIHIK®YV (LY. XPEOTIKEg, aVIOLS10MTIKA, ap@OPanksg OAsg) g

ELEPYETIKEG OPAoalg Y1 TNV aVEPGITIVI] DYELA KAt TEXVOAOYIKO eVO1ags poV, KAl TV

EVioyDOoLn TI)¢ KOKMKIG owovoplag/ Bro-owxovopiag. Iia Tty emiteodn) ToVv|

TICIPCIICIV G EPEDVI|TIKMWY OKOIIMY £1VCIL CIIICIPCILT L] 1] ODVEPY Aol 115 RAE [ig 1o
EXTT 7tov Ilavemotnuioon, mpoxsipévon va OweuxkoAovilei o perpracpdg xai 1)
TPOAWYI] TI)¢ Oapay®@yT|g aIoOPBANTOV HoU IPOoEpPYOVIalL diId @PECKT PPODTA Kal

AV, 08 OAO MI]KOG TI)§ (ADOLOAG EPOIIACIOD TPOPLLL@YV.
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