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AIBEPIa ENAIT

(xNUEIQ TOOPIUWY, PAPHAKA, KOAALVTIKA)

ATIBI0 (ATToEISEC) Il:> .. .OYIIKES |AIOTHTES

MN-TTOAIKQ, LEPOPORA, EAAXIOTA LEATOSIAALTA YOPIA TA OTTOIC
eival eEQIPETIKG ELSIAALTA O OPYAVIKOLGS SIAAVTEGC.

[eQINQUPAVOLY HIA ETEQOYEVH OUASA EVAITEWY, Ol OTTOIEC SV
oxeTiCovTal ammapaitNTa SOUIKA N AEITOLEYIKA.

TPIAKLAOYALKEQOAEG, AITTAPA 0&EQ, PWOTPOANITTIOIA, TEPTTEVOEION,
OTEPOEION, KNEOI K.Q. @
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Tagivounon 1wV AItmdiwyv

Napaywya

AvAAoya LE TNV opdasda 1mouv TmpooTiOcTal




Tagivounon 1wV AItmdiwyv

Napaywya

l

[looKLTITOLY ATTO LEPOALON TV
ATTAQV I COVOETDV
Kal S1atnPoLyV: Ta XaPAKTNPIOTIKA TV AIméi®dV

AITTapa oéeq,
OTEQOAEC KATT




EScSiua AitTn kail EAala

v OLTIKNG N WIKNC TTOOEAELONG

v EOTEQEC AITTAPWV OLEWV PE YAUKEQOAN, TTOL TTEPIEXOLV
UIKOEC  TTOOOTNTEC  AAAWYV  AIToelibwyv  (pwoparidia,
OTEPOAEG, EAELOEOLA ANITTAPA OEEA KATT.)

AINMH: oTeped O€ BePUOKPATIA TTEQIRAANOVTOC
EAAIA: LYPG O¢ BePUOKPATIA TTEPIBAANOVTOC
(...8¢v eival ammOALTA OPBO ETTIOTNHIOVIKA APOL

N PLOIKN KOTAOTACON TTOIKIAAEI RACEI YEDYPAPIKOV n)\dToog)Q




Eibn KAl KOTNYOPIEC €6WEIUWV AITTAV & EAQIWV

EAQIQ (uypa 20 °C) AITTN (oeped 20 °C)

DuTIKG  ZwIKO duTika Zwika

ENClloACISe]

KOKOAITTIOG

NEDEAGIE NefelcIN('(elfe}alo)

DOIVIKOAITTOG

KAKAOAITTOG

AT Y1edp (pocio)

epreAelie

rlrrerreAelle

TrieezAellel
apaywya Mepaywye




POAOC AITTISIV
YIQ TOV AVOPWTTIVO OPYAVICUO

e [INYN evépyeiac
e ATTOBNKELON EVEPYEIOC

e KOPIO CLOTATIKO AITTWEOLC IOTOL (BEPUIKN POVWON)

e Aopn, ocvoTaon, SIATTELATOTNTA TV KLTTAPIKWY
UeUPBoavwVv




POAOC TGV NITTAPGV LAWYV OTA TOOPIPA

e [lapeExouvv evepyela

e YLUOUPBAAANOLY OTNV OOCHN KAl TN YELON
TOL PAYNTOL

e AIVOLV OTIC TPOPEC AICONUA KOPETUOL

e XpNON OTN MHAYEIPIKN YIA AVvIaAAayn
OePUOTNTAC UE TO TPOPIUO

e BeATiIOvoLy yevon (AaxavikQ, OOAATEC)

e [lapdayouv YaAaKT@UATa (Uayloveleg)

e [lpoobibovv ¢€lbIkn LN O& TTEOIOVTA
(OXaPOTTIAQOTIKNG

€



[TooEAELON KAI TTAYKOOUIA TTAPAYWYN

[ToAL Silabebopeva oTn PpLON

DUTIKAC TIPOEAELONG: KAPTTOI, OTTEPUATO
ZWIKNC TIPOEAELONG: YOAQ, BOLTLPEO, 10TOI {WWV, WAPIWV

NapayovTal repitToL 80 eKAT. TOVOI AITTAP WY LAWY AvaA TOV
KOOMO

2TO AULTIKO KOOUO KABE QvOPWTTOC KATAVAAWVEI TTEQITTOL
170g/nuEpa
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AYOPQ AITTWV KAl EACiOV

306.91

s g I *Revenue in the Oils & Fats
l market amounts to US$237.87bn
[ ] in 2025.
*The market is expected to grow
annually by 6.47%
*The average volume per person
in the Oils & Fats market is
expected to amount to 5.2kg in
2025.
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@ Butter @ Edible Qils Margarine Other Qils & Fats

Most recent update: Sep 2024 .;‘}

https://www statista.com/outlook/cmo/food/oils-fats/worldwide#revenue



Daily Fat Intake Per Capita

Daily Fat Intake Per Capita

[[] Less than 36
[[] 36-49
[ 49-61
@ 61-73
W 73-87
W 87 -103
B 103-125
B 125-148
W 148-164
[[] No data

in g/person/day




Consumption of vegetable oils worldwide from 2013/14 to 2023/2024, by
oil type Worldwide; US Department of Agriculture; USDA Foreign Agricultural Service
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Palm oil

Soybean oil
Rapeseed oil
Sunflowerseed oil
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Peanut ol
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Olive oil

https://www statista.com/statistics/263937 /vegetable-oils-global-consumption/
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YOOTATIKAO AITTOV KAl EAQIV

TPIOKLAOYALKEPQOAES (TPIYALKEPISIA)
AIOKUAOYALKEQOAEC

MOVOOKOAOYAVUKEQOAEC

EAeOOepa AiTapa o&ta

Do PATISIa (PWOTPOAITTOLISN)

Knpoi

TepTTEVOEISEIC (OKLKAEC KAl KUKAIKEC) OAKOOAEC
YS6p0oyovavobpakeg

Birapiveg

XOWOTIKEG




HO—CH,

glob— 1 — -

HO—CH>

FALKEOLOAN

Tol-, 81-, LOVO-AOKLAOYALKEQOAEC

EOTaleog 5EOUOC

2 ~ i
R'—éC—O-:!—CHz R—C—O CH,

HO-.-H R —C—O-.-H
HO—CHZ HO— CHZ

MAG DAG

TAG: TriAcylGlycerol
DAG: DiAcylGlycerol
MAG: MonoAcylGlycerol

R—C—O oy pESL

—C—O-.-H C2

—c—o CHz 3

TAG




Glycerol 3 fatty acid chains
1 1

TolakvAoyAvkepOAeC (TAG) ——
(N TpryAukepidia TG) |

ATTIAEC & MIKTEG

)C')\/\/\/\/\/\/\/\ t 3H0
—O

| Il
H—C—0 — C—CH,—CHj""
Il
H—C—0 — C—CH,—CHy---

Il
H—C—0 — C—CH,—CH,"**

CHg‘_ CHz —'CH3

CH,—CH,—CHj

CHZ_ CH2"CH3




AITTapa oea (fatty acids, fa) tv TAG

Eival kapPo&uAika o&ea (R-COOH) pakpag avhpakikng aAucidag

EAQISIKO OEL EAQIKO 0EL
Elaidic acid Oleic acid

DuTIKA AitTn/éAaia:; C12-C18
(IKA NiTTn/EAaia(+ixBuehaia): - C20,C22

ATTOVTWVTAl CLVHBWCE TA:

(1) evBLYPAUUNG AVBEAKIKNG
aAvoidbag

(2) dpT1I0 apIBuO atouwy C

(3) eav akopeoTa: Cis




Katnyopiec AITTapwyv o&cwv (A.o, fa)

B2 “q }' Kopeouéva (saturated, SFA)
Jﬁ Saturated fatty acid

QHHEHHHHH Y Q
HO-C{G-C-C-C~ —C—C—C—C—C—C—H ’

C
B ) [
HHHHHH H

>

(ektOog C=0, dAol 0l AVBPAKEG
oLVEEOVTAI PE ATTAOLG §ECUOLC.

Kopeouévo NITTapo o€, ...
KOPEOHEVO NITTOC)

AkOpeoTa (unsaturated)

MonoUnsaturated (MUFA)

Unsaturated fatty acid @ | SITAGC SEGLIOC

‘ O H H H H H
HO—C C—C—C—C—C S

72 4 e

A

€
- :l HH &C\C\Z\fﬁ,& PolyUnsaturated (PUFA)
", Y4 R >2 SITTAOI SOOI

*/,7‘/7

% > 3 &imAoi deopoi (bWnANG akopeoToTNTAc, Highly unsaturated, HUFA)
% HUFA pe > 20C: pakpac alvoov (long chain) LC-HUFA @



Ovopartoloyia Airrapwy o&ewy (A.o.) (1/3)

[TapdaoTacn avepakikNG aAvoidag IO
1 OH
2
—>N:M—
ApPIBUOG APIBUOG ‘OTav vTTAPEXEl 58 N

SIAQYV 6eapwY (66) O¢on ToL CLPPONIZETAN

ue A Kal apiBuo 6eong

aTopwyv C

@)
I

15, 13 _11_ _9 7 5 3 1
16/ ~14 ~10 ~10 \8/ \6/ \4/ \2/ OH

C(16:0) O

Il
. 18 16 14 12 10——9 7 5 3 1
(]60) \]7/ \15/ \13/ \11/ \8/ \6/ \4/ \2/ \OH

C(18:1) A?

(18:1) A9 @



Ovopartoloyia AIrTapwy o&ewy (A.0.) (2/3)

O
Y |
” a>OH
@,
S A |
Q
@ W-2 B OH
@,
n-1 n-3 |
a
n v, s 9 OH
BioAoyikn SpaocTtnpiotnta @
BilooLVOETIKN TTPOEAELON




Ovopartoloyia AITapwy o&ewy (A.o0.) (3/3)

®-6 2 Wb

I B
17 15 13 12 10 9 7 5 3 |O
18 16 14 % 8 6 4 2

Ovopaoia IUPAC: cis,cis-6ekaokTa-9,12-61evoiko oL
Eutreipikny ovouacoia: AiveAaiko o€o (LA)
YuuPoAIouoc: C (18:2) A9,12 (oAa cis)

Me cLoTNUA W: 18:2606 1) 18:2(n-6)

Cis, Cis, Cis,-6¢KQ0KTO-9,12,15-TpIEVOIKO 0L

®-3 > w3 AIVOAEVIKO OEL 1 a-AIVOAEVIKO O&L (ALA, Ln)
ﬂ O C(18:3) A?,12,15 (6Aa cis)
\/_\/_\/_\/\/\/\)I\WSODS B
- - o OH
®-9 2> w9
ﬂ O Cis,~-6eKAOKTA-9-evOiKO 0EL

\/\/\/\/_\/\/\/\)\ 81008 71181
— OH 18:1w09 N 18:1(n-9)



Ta&ivounon AITTAPWV 0&EwV (A.0)

— Bpaxeiac aAvoov (short chain, SCFA)

— Meoaiag ahvboov (medium chain, MCFA)

— Makpdac alvoou (long chain, LCFA)

Kopeouéva A.o

- MovoakopeoTa = ©OP-MUFA = EAAKO oL (18:169)

AIVEAQTKO (LA 18:2c06)
Wé-PUFA = ApaxiSovikd (AA 20:4606)

O
<
O
-
o
w
Q
-O
\V4
<

— [ToALOKOPEOTA

= a-AIvOAevIKO (ALA 18:3w3)
LC-w3 HUFA '
(EPA 20:503,DHA 22:6w3)

w3-PUFA




ATTOOAITNTA A.O

AIVEADTKO OEL: -6

OH YOVYIEAQIO, ONOCAUEAQIO,
o apaPooitéAaio, €. KapTroi
o-AIVOAEVIKO O&L: -3 K.
HO

4

CH, 0
Amapaitnta yia
d Sdoun Kal Asitovpyia PeEUPPavoV
d ouvvbBeon €eIKOCAVOEISWV
Cannot desaturate Can desaturate

Ta ©BNAQCTIKA UTTOPOLYV

va oLvBeooLY /\/\/\:/\/\/\/\/ﬁ\
£WG A-9 Nmmapa oéea : i OH
1 4]7

w-carbon o-carbon




fecon 8 Hnsleic ack BIOMETATOOTTEG TV -6 PUFA

\J
18:3n-6 v - linolenic acid

A - 6 - desaturase

elongase
Y
20:3n-6 dihomo-y- linolenic acid ——» "{" series eicosanoids

A - 5 - desaturase
v

20:4n-6 arachidonic acid ——» won garies eicosanoids

| elongase
Y
22:4n-6 adrenic acid

\J

A - 4 - desaturase

22:5n-6 docosapentaenoic acid




18:3n-3 o -linolenic acid BIOUETOTDOHEQ TV @‘3 PUFA

|
4 - 5 - desaturase

|
v

18:4n-3

' elongase
v
20:4n-3

A -5 - desaturase

v
EPA
" elongase i BABLOC LETATOOTING
- TTOAD XOUNAOG =
22:5n-3 aATTaEaITNTN N SIATOOPIKN
YOA LC w3 PUFA
A -4 -desaturase Rl ”

DHA
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MCFAS

v TINYN evéEépyeiac (ofeibwvovTtal ypnyopea armo 10 NTTAP,
XPNOIUOTTOIOVVTAI OE TTAPEVTEQIKN SIATPOPN)

v' pLBUICoOLY TOV PETAROAICUO TNG YALKOZNG KAl TV AITTISiV
O

/\/\/\/\/\)]\OH

AQLPEIKO 0O&L
LCFAs (Kopeopueval)

v ALENON eTTTESV OAIKNG XOANOTEPOANG - KAPSIAYYEIOKA VOO UATA

v' I[vooLAIvOavTioTOON....




MUFA

v Meicoon TNG evaioBnoiag Twv LDL Tpog o&eibwon kal Ta abnpoyova
XOPAKTNPIOTIKA TNC pETA TNV o&eibwon. e avTiBeon ue Ta PUFA Sev
errneeadovy Ta ermimeda HDL

v AVTIPAeYpOV@SEIC Spdaelg (TpooTaoia evavT SiapNTn Totrov )

®c oH MO0




AN

A NEANERN

w3-PUFA

Eutrobidouv TNV amooTracn TNG aBnNE@UATIKNG TTAAOKAC ATTO TA
TOIXGWUATA TV APTNPIWYV
MEIVOLY TNV APTNPEIAKN TTIECN

Evéeieic S6paonc Kata TNG TTAXLOAPEKIAG
OH

To DHA oxeTieTal ye TNV KAAN AEITOLPYIA TOL EYKEPOAAOL KAl TOL
APPIPANCTOOEISOVC
To EPA peicovel TO COPTITOUATA TNG KATABAIYNG, TTOOOCPEPE EPA
TOOOTACIA ATTO ABNPWHATWCON KAl BpOURWON
Ta EPA kai DHA oxnuartidouvv AITToiveg, peCOARIVES Kal
TTOOTEKTIVEG TTOL 0 Ay
* KOTAOTEAAOLY TN METAVAOCTELON KAI TNV EVEQYOTTOINON
AELKOKLTTAP WYV
« euTTOSICOLY TNV TTAPAYWYN TTOOPAEYUOVREWY TTAPAYOVTWY
KAl AVAOTEAAOLYV TNV TTAPAYWYN EAELOEP WV PI{V DHA
* EVIOXLOLV TNV ETTOVACN TTANY WV O
(4




Bad Cholesterol / LDL Good Cholesterol / HDL Total:HDL Ratio

0.04 g 004 E o S

0.02 E 0.02 g i : :M':,,:
0.00 é o.oo-'.-.-- g o B s Monousaturated Fatty Acids
- o g R 5 0.02

0.04 0.04 o

Am J Clin Nutr, 77:1146-1153 (‘)



Artificial

Natural

v N LDL Tepicc0TEQO ATTO TA

frans-fa KOPEOHEVD
v' ETTGyouv TN pAgyuoVvN

H H
R\Czc/R PETI R_(': '_R ...a decrease in TFA intake of 2% of
R ™R e T energy intake
Vegetable oil Vegetable ghee would reduce cardiovascular disease
(Unsaturated) (Saturated) by 5% or more... = stuoy
Policy Department
Economic and Scientific Policy
trans-fa YOAQKTOKOUIKWY .
Linoleic acid (LA) 18:2 9¢,12¢
/7 N\
v' Agv EVOXOTTOIOVVTAI TTAEOV 5 o
\/\/\/\A/\/\/\)LN C <
G_Aﬁ:m'_'; \/\/\/\ﬂ/%/\/\/\/lkm
v Kamoia gaiverarl ot oxetiCovTal P | e
LE EVEPYETIKES ETTIOOATEIC OTNV wikanis Il e,
L)Y{-:i('_] | 1 s % CLA18:29c12t




Katavoun TV ANITTAp®V 0EEWY TV TOIAKLAOYALKEQOAWYV
o€ S1IapopPaA NITTN KAl EAAID
Dietary Cholesterol

fat {img/tbs)

 Coconut oll {?ﬂ B
Butter 33 i || w3
Beef tallow 14 whl | w3
Palm oil 0 G

- Animal fats and the tropical oils of coconut and palm are
mostly saturated.

Olive oil ] wh | (w3
Canolaoil 0 | | b | ad
Peanut oil g | | B

Lard 12 | | b |lea3

« Some vegetable oils, such as olive and canola, are rich in
monounsaturated fatty acids.

Safflower 0 B lea3
Sunflower 0 wB

Corn oil 0 a6 w3
Soybean oil 0 w G w3
Cottonseed 0 | w B

- Many vegetable oils are rich in polyunsaturated fatty acids.

| Saturated fats __| Monounsaturated fats [ | Polyunsaturated fats
w3 Linolenic acid
wb Linoleic acid

1993 Wirad=worth Publishing Company S ITP



Dietary Oil / Fat

Saturated Fat

- Polyunsaturated Fat

Canola oil

Safflower oil

Monounsaturated Fat

Sunflower oil

Corn oil

Olive oil

Soybean oil

Peanut oil

Cottonseed oil

Lard

Palm oil

Beef tallow

Butterfat

Coconut oil




N1aTi €ival ONUAVTIKN N OKOPEOTOTNTO
TV ANITTAPWV OEEWV

o BloAoyIKoOi TAPAYOVTEG
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[1aTi €elival CNUAVTIKN N OKOPEOTOTNTA TWV
NTTOP WYV OLEWV

Ynueia TnEewc AImmapwv o&Ewv (A.0)

18:0 ZTEATLIKO 0EL

18:1w9 cis MUFA EAaiko o&u 13.4
18:1w9 trans MUFA EAQiS1ko 0o€L 46
18:2w6 all cis PUFA Awelaiko o&v -5
18:2w6 trans PUFA Awelaidiko ou 28
18:3w3 all cis PUFA a-ALWVOAEVIKO 0V -11
20:0 SFA Apaxdiko ofu 75.4
20:4w6 all cis HUFA Apaxl6ovIKO o0&V -49.5
20:5w3 all cis LC-HUFA Timnodonic (EPA) -54

22:6w3 all cis LC-HUFA Cervonic (DHA) -44



M1aTi eival CNUAVTIKN N AKOPEOTOTNTA
TV NTTAPWV 0EEWYV

AITTAPEG LAEC TTAOVCIEC O OKOPEDTA

ATTaPQ:

d &xovv xaunAoTepa L.T. ammo TIC
AVTIOTOIXEC KOPETUEVES

(Lypec o€ 6.6)
d ‘Exouv xaunAoTepo 1E6EC @




(011}
BouTLPIKO
Kampoiko
KatmmpuLAIko
Kampiko

AQLPIKO

SFA

MuLpPICTIKO
MAAUITIKO
YTEQTIKO
ApaxISIKO
Bexeviko
AlYVOKNEIKO

MupioTeAQiko
MaAuITEAQiKO
EAQikO
EAQiSIKO
Baeviko
MeTOOTEAIVIKO

MUFA

FradeAaiko
EpouLKIKO

Aivelaiko
AIVEAQTSIKO

a-AIVOAeVIKO
Y-AIVOAEVIKO
ApaxIboVIKO

PUFA

EikooItTevTaevoiko
Eikooi16ve€agvoiko

OH PikiveAaiko

TOMPOAIOHOG
4:0
6:0
8:0
10:0
12:0

14:0
16:0
18:0
20:0
22:0
24:0

14:1A7 (cis)
16:1A7 (cis)
18:1A7 (cis)
18:1A7 (trans)
18: 1A (frans)
18:1A%(cis)
20:1A%(cis)
22:1A'3 (cis)

18:2A%12 (cis)
18:2A712 (cis, trans)
18:3A%1215 (cis)
18:3A%9.12(cis)
20:4A>811.14(cis)

20:5A5,8,] ],]4,]7(Cis)
20.6A4,7,]0,]3,]6,]9((:]5)

120H-18:1A7(cis)

I0uBOAO

Ln

An

EPA
DHA

Mnyn

BouTupO

BoULTLPO, KOKOAITTOG

BoULTLPO, KOKOAITTOG

BoUOTLPO, KOKOAITTOG, (POIVIKOTTOPNVEATIO

BoUOTLPO, KOKOAITTOG, (POIVIKOTTOPNVEAQIO,

‘OAeC oI NTTapEG OLOIES
‘OAeC oI NTTapEG LAEC
‘OAeC oI NTTaPEG LAEC

ApaxIbeNaI0, OTTOPEAQIT
ApaxibéAalo
ApPaxISeNaIO, KOAUREATIO

BouTuPO, wIKA AITTN, IXBLEAQIO

‘OAec oxebOV oI NTTaPEG LAES
‘ONeG Ol NITTAPEG LAEG

BouTtupOo, {wikd, LEPOYOVWPEVA
Lwikd, LSPoOYOVWUEVA
MeTPOTEAIVO

YSpoyovwueva, IxBueAaia
KoaupéAalo, oivaréAaio

‘ONeG Ol NITTAPEG LAEG

YSpoyovwueva

‘OAeg oI NITTAPEG LAEG

AITTISIa 0pYAVYV (CLKWTI, KAPSIA, K.ATT.)

©aAAdCOI0l OPYAVIOUOI
©aAACCI0lI OPYAVIOUOI

APAXISENDIO, KIKIVEAQIO



OVOUATOAOVIA TRIAKVAOYALKEQOAWV

ATTIAEC TPIOKLAOYALKEQOAEC (pHOVO eva €ibocg fa)
Triglyceride (TG) m) TpI+ 0&L(-kO) + vn

Triacyiglycerol (TAG) e TPl + 08O(-IKO) + OBAO + -YALKEQOAN
—OW MAAITIKO 0&L

0

O)J\/\/\/\/\/\/\/\ MaAuITIKO 0&L
0

O)J\/\/\/\/\/\/\/\ MAAUITIKO 0&L

Tp|+na)\plr><+vr| Tpl+ﬂ0)\p><6+6i5)\o-y)\uxcpé)\n

' /

TpirraAuitivn TEITAALITOUAO-YALKELOAN @



OVOUATOAOVIA TRIAKVAOYALKEQOAWV

ATIAQ TAG (uOvVO éva sidoc fa) ToI+0&0(-kd)+vn
ToI+0&V(-IKO)+OVBAO+YALKEQLOAN
—OH
COOH
- T N i
OH . C(16:0) Palmitic acid (P )

—OH
[
@
)J\/\/\/\/\/\/\/\ S _
073 oP P PPP
O)'K/\/\/\/\/\/\/\ I I
O OP P ToITAAUITOBAO-YALKEQOAN
c)\/\/\/\/\/\/\/\ ___OP | p  Tomaiuimivn
O @)
OO Oo
——0 — A W\/W
OJJ\/\/\/\/=\/\/\/\/ _OWM




OVOUATOAOVIA TRIAKVAOYALKEQOAWV

B'. MIKTEC TOIOKLDAOYALKEQOAEC (TTEQICOOTEQA ATTO £va €iboc fa)

Triglyceride == x-080(-kO)+LAO - Y-08L(-KO)+LAO - z-080(-KO)+VN
(TG)

Triacylglycerol B x—0&0(-Ikd)+0UAO --0&0 (-IkO)+OBAO — Z-0EV (-IKO)+OBAO -
(TAG) YALKEQOAN

wen XoW.Z = BECEIC EOTEPOTTOINONG

o
—oé\/\/\/\/\/\/\/\ MaAuITLAO-SIEATVN
)J\/\/\f\/:\/\/\/\\/ oo 1. '
— 9o OO [TAAUITOOAO-OIEAQDAO-YALKELOAN
40)']\/“\/\/\/:\/\‘\/\/\/

()



OVOUATOAOVIA TRIAKVAOYALKEQOAWV

MIKTEC TOIOKLDAOYALKEQOAEC KAl OTEPEOEISIKN apiOunon (sn)

o @]
0 ¢ OPO
)J\/\/\/\/\/\N\
% Oé\/\/\/\/:\/\/\/\/ POO —OO
PP N R L e S
1-TTaApITOAO-S1EATiVN 2-TTAAUITOAO-61EAQIVN

1-TTAAUITOOAO-2,3-61EAADAO-YALKEOLOAN 2-TTAAUITOOAO-1,3-81EAADAO-YALKELOAN

OH

sn-1

OH Q

sn-2 HO

HO

_________________________________

sn

H ﬁ sn-3
H —?—OOCR' !

R'COO~C=H |

OH a' OH

H-C—00CR"




OVOUATOAOVIA TRIAKVAOYALKEQOAWV

MIKTEC TRIOKLDAOYALKEQOAEC KAl OTEPEOEISIKN apiBunon (sn)

N — LnL.nO
@]
O
OJJ\/V\AW
O
e = OLnP
—0




AIOKLAOYALKEPOAEC (DAG) &
MoOVOAKLAOYALKEQOAEC (MAG)

—OH
—QH + 2 HOOC o
A SN
___OH —0
” —OH
0O
0)’\/\/\/\/\/\/\/\
_oj)\/\/\/\/\/\/\/\
/C“)\/\/\/\/\/\/\/\ + 2H,0 1,3-DAG ... P(OH)P
—0 —OH
O
L OH o)ok/\/\/\/\/\/\/\
1,2-DAG ... PP(OH) C)’\/\/\/\/\/\/\/\
2.3-DAG ... (OH)PP
—OH
L OH + HOOC"W\/\/\/\/\/
——OH —OH
” —OH
O _O,E)K/\/\/\/\/\/\/\
Ao
—O
+ H0 3-MAG ... (OH)(OH)P
—OH —OH,,
L OH T S T @
1-MAG ... P(OH)(OH) L OH 2-MAG ... (OH)P(OH)




OvopuaTtoAoyia
AIOKLAOYALKEPOAWYV (DAG) / SiyAukepidicwv (DG)

[Arr)\d DG n DAG (uovo eva €iboc fa) ]

DG = X,W-8~0&L(-KO)+vn
DAG = X,p-8—0CV(-IKO)+00A0O -YALKEQOAN X, W = OECEIC €0TEPOTTOINONG

mx. P(OH)P = 1,3-6immaAuimivn | 1,3-8mmaApIToOAOYALKEQLOAN

[I\/\IKT('] DG n DAG (mmepiocoTepa €idn fo)]

DG = Xx-0&0(-KO)+0OAO - Y-0&L(-KO) + vn
DAG 2 X —0&0(-IKO)+00AO --0&L(-IKO)+0OVAO -YALKEQLOAN

X, = BECEIC EOTELOTTOINONG

[x. (OH)OP = 2-eAQBAO-3-TTAOAUITIV) N
2-eAAOAO-3-TTAAUITOOAO-YALKEPOAN

@



@)
_O)J\/\/\/\/—\/—\/a/
Ln(OH)O




OvopuaTtoAoyia
MOVOAKLAOYALKEPLOAWY (MAG) / novoyAukepiSiwv (DG)

MG = X-(uovo)-0&L (-KO)+vn
MAG = X-—0E&O(-IKO)+0OOAO -YALKELOAN,

X = BEON €0TEPOTTOINONG

O(OH)(OH)

— OHo (OH)(OH)P

O(OH)(OH)




DOOPOAITTISIA (PWOPOAITTOEISN, PL)

[epIEXoLY PWOPOPO, LLVOETA AITTISIC

l DwopoAmidia \

DO POYALKEPQISIT H YpIyYOATTISIa
Fatty acid |
=
E i
E Fatty acid = Fatty acid
& d
2 .
PO, Aloshal PO, Chaoline




| knpayibia Y PIYYONITTIOIO
0
/ (Acyl remdueD 'Cl
, ; AANANANAANAA : o
ol |
. Sphingosine FI*H-C-CHZ-O-I;-O—(CHZ)Z N=CH,

®)
/] ' /V\NWVC\ O CH
(P Choline SCHYOH 3

Zcp yyouua)\lvag H

HO_/W
N S

o CHs
1 +/
O~ —O—CHyCHyN—CHs

O_ CH3

v 0t OAeC TIC KLTTAPIKEC MEMPEAVES, OTO
TTEPIPANUC NG HLEAIVNG, OTIG
ATTOTTOWTEIVEC TOL TTAACUATOG

v TTPOSPOPOC YIA TA KNEAMISIA KATT

v UETAPOAITEC  €ival  eVOOKLTTAPIKOI KAl
SIAKLTTAPIKOI HECTOAAPNTES

v\ AuyqQ, KPEAS, YOAOKTOKOMIKO



/Sphingosine Vil \ (l_)\UKO)\”Ti6|O)

CH,O-R
N

NH

R can be o
H = Ceramides
P = Ceramide-1-phosphate

Phosphocholine = Sphingomyelins
Sugars = Glycosphingolipids
Acyl residue 1 Acylresidue 1)

- 509

Sphingosine Sphingosine l
~ Sulfatide E

Ceramide 2 Sphingosine

Acyl residue 1 Acyl residue 1

Sphingosine Sphingosine

@

Cerebroside Ganglioside Gy
(galactosyl or glycosyl ceramide)




DOOPOYALKEPIOIO

DO POYALKEPQISIO ATTAVTWVTAI:
v' YTOV avOPOW®TIIVO OPYAVICHO
v 1T TPOPIUC

AITTapO oL

AITTapoO oL

(-
<
-O

Q

w

AV

)
<

>

Opyavikn
Baon




BACEIC TTOL EOTELOTTOIOLY TN PWTPOPIKN OPAdA KAl
PWOPOANTTIOIA TTOL TTOOKOLTITOLYV

HO-CH,-CH,-NH;*
aiBavoAapivn, E

HO-CH,-CH,-N*(CHj)54
XOAivn, C

HO-CH,-CH(NH,)-COOH
oepivn, S

HO-CH,-CH(OH)-CH,-OH
YALKEQOAN

OH OH
OH

‘“ lvOoITOAN, |

OH
OH

—0.co” N
L 0-co” R N

o

I +
_O_P _O_CHQ-CHQ-N H3

|
O
DoopaTtibvAoaiBavoAiauivn
(keqpaAivn, PE)

—0-co” N
L 0-co” R N

—O—|F:’ —O—CHQ-C|:H-N+H3
o COO
DopandbuvAooepivn
(PS)

0-co” N
0-co” D N

O CHs

| +/
O_||D _O_CHQ-CHQ-N\_CH3

& CH,

DO PATISLAOXOAIVN

(AekiBivn, PC)

DwoPATISLACIVOCITOAN

P
)



OvopuatoAoyia o POAITTISIV

3 —0.co” N

- 0-co” MR N 2
O
[ + s . .
—O—F|> —O—CHQ-CHQ-N\—CHg, Ovopa paong
O CHs KOTA TTEQITITON
4 5

OvopuadovTtal KaTta oelpd Ta Souika oToixeia « 1,2,3,4,5» :

1-0€V(-1KO)+0VAO- 2- 0&L (-1KO)+OVAO — YALKEQLO — PWTEPO — XOAIVN

Eav 10 5 = -OCH,CH,NH;* ovopadetal —ai8avoAapivn KATT @



Bioxnuikn tNuUaocia o @oATTISIV

v ATTOTEAOLV KOPIO GLAOTATIKO TV PBIOAQYIKQV NEURPAV@Y - TTAPEXOVTACG
SIAUEQICUATOTTIOINCN O& KLTTAPA KAl LTTOKLTTAPIKA CWUATISIA - KAl
pLBUICoLY TN SIATTEPLATOTNTA TOLG

v MTTOPOULV VA ATTOTEAECOLYV TINYN EVEPYEIAC YIA TO KOTTAQO META ATTO
LEPOALON KAl B-0LeIbON TV AITTAPWV OLEWV

v ATTOTEAOLV TIPOOPOUESC EVWOEC PRIOSPACTIKWYV AIMbiyV, TI.X. TO
APAXI6OVIKO 0EL ATTOTEAE TTPOSPOUN EVAON TWV TTEOCTAYAQVEIVQY,
AELKOTPIEVIROV KAl BpopPolavicv. ALTO  ATTEAELOEPVETAlI  ATTO
pwoPoAmibia (x PC,PS). H pAeyuovn, o avOCOAOYIKEG ATTOKPICEIC
Kal N TNEN TOL AIPATOC €ival HEPIKEC POVO ammo TIC (PLOIONOYIKES
Slepyaoieg oTIG o1ToieC TTailoLY POAO ALTOI OI AITTISIKOI YECOAAPNTEG.

v Maidovy PACIKO POAO OTNV &VEOKULTTAPIKA ONUATOSATNON KAl TIG
SIA8IKATIEC ETTIKOIVAVIAS OTA KOTTAPA.

v’ EuTTAéKOVTAl O€ KOLTTAPIKEG SPACTNEIOTNTEG OTIWG N TTAPAYWYN
KOOTISIYV, N €€w- KAl evOO-KLTTAPWON, N oLvTNEN KAl oXxaon TNG
veEUPEAVNG, TTOL €ival ATTAPAITNTESG YIA TNV KLTTAPIKN S&IQipEcn, TN
SLVAUIKN TV OPYAVISIV KAl TNV eVOOKLTTAPIKN METAPOPA.

v Opicpéva PL aAANAETTISPOLYV UE CLYKEKPIUEVES UEUPBOAVIKES TTOWTEIVEG,
EAEYXOVTAG TN S0ACTNEIOTNTA, TN BECN KAl TN A&ITOLPYIA TOLC. ©



YS0OpoRo AkpO

AIT[)\OTICI \D



Eqpappuoyec PwoPONTTISIWV

v TOOPINA KAl KAANLVTIKQ: XONCILOTIOIOOVTAI (G YAAGKTWUATOTIOINTEG
KAl OTABEPOTTOINTEC O€ TPOPIUA KAl KOAALVTIKA TTOOIOVTA. BEATICOVOLY TNV
vPn, TN diIapkeia (NS KAl TIC OPYAVOANTITIKES I810TNTES, OTABEPOTTOIOLY
TN SOMN TOL TTPOIOVTOG

v EVvOLAGK®ON PIOSPACTIKGDV LOPIWY (TPOPIUA KAl pAPUAKA)
XPNOIUOTTOIOVVTAI YIA TNV TTAPACKELN ATTOCWUATWV (UIKOOTKOTTIKO
KLOTISIA) TTOL ATTOTEAOLVTAI ATTO OTOIRASEC AIMTISICOV.

QE e QE 2
sSSP SN,
C==g F9 =g %", Fo
B &8 Bands

WS RS

v BIOTEXVO)\OYiOI TTX EKPPAON TTOWTEIVAWV, KUTTAPIKN KAOANIEQYEIQ.

v Epyal&ia £€peuvag: ... povrehomoinon BIOAOYIKGV HEUREAVEY,
KATAOKELN TEXVNTWV SITTAOCTOIRASWYV AITTISIOV @




ANKOOAEC

YTEQOAEC, HEBLAOOTEPOAEC
TOITEQTTEVOEISEIC AAKOOAEC
AKOUKAEC OAKOOAEC peyaAov MB

&

YTEQOAEC

v QULTIKES (PLTOOTEPOAEG) N (WIKES (XOANOTEPOAN)

v TTAPAYWYA TOL KLUKAOTTEVTA-TTEQPLOPO-PAIVAVOPEVIOL

v EupLTATA S106£60UEVES, ATTOTEAOLY TO HEYAADTEQO TTOCOOTO TOL
ACATTOVOTIOINTOL KAQCHATOC AITTAV KAl EACIV




YTEQOAEC

. (!JH— CH,
'(LHi Alkyl
i side
- CH; chain
“CH.
“CH— CH,

Palar :
HO - Steroid
head nucleus

v 'OAec £xovv OH oTov C-3
v TovNOwc pe 27-29 C
v EAeLOepEC, N WG €0TEPEC e ANITTAPG ofea / paIVOAIKA 0&Ea 1 C

YALKOUJITEG O
(5



Vitamin D, (ergocalciferol)
CHy
CH, Wy

X

Vitamin Dj (cholecalciferol)

HO

XOANOTEPOAN

v AOUIKO CLOTATIKO TWV HEUPOAVQY,
UE ONUAVTIKO POAO OTNV S0UN TOLG
KAl TNV ETTIKOIVQVIA TV KOTTAPWV.

v Mpodpoun oxnNUaTiIopoL PiIrapivng D

v' BloobvBeon opuovoVv

v' TAAQKTOUATOTTOINON AITTQV TPOPNC

OH
HC o]

H,C

Testosterone

HO™

Taupcx oAk

Cortisol



DLTOOTEPOAEC

B-sitosterol Campesterol Stigmasterol Brassicasterol
v C22-C32 o o
v' 100-600mg/100g eAaiou o (3 o
v 'EAeyx0C voBeiag wIKOL HE PLTIKO AITTOG
v' DTTOXOANOTEQOAAIUIKN §0A0N... IOXLPICHUOC

LYEIAC aTTo SIAPOPES APXES - EUTTAOLTIOUOC A5-avenasterol

AN

DLTOOTAVOAEC = TA KOPECUEVA TTAPAYWYA

€




EVSEIKTIKO TTEQIEXOUEVO KOIVWYV EATIWYV O€

Vegetable Phytosterol Contents (mg/100 g)
0il

Soybean oil 355.67
Rapeseed oil 893.84
Palm oil 150.00
Peanut oil 319.75
Sunflower oil 253.25
Rice bran oil 1891.82
Corn oil 990.94
Sesame oil 637.60
Camellia oil 142.64
Olive oil 288.02
Flaxseed oil 466.73
Walnut oil 272.04
Grapeseed oil 273.80

DLTOOTEPOAEC

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6723959 / @



YS00YOVAVOPAKES: LKOVAAEVIO

*KOPIOG
LSPoyovVAVOPAKAC
*200-700 mg/100g

*[1pOSpouog PlocbvBeonc
XOANOTELOANG. XWEIG
ovvéeon pe avénon
EMTTESWV XOANOTEQOANG
0POL

* AVTIKQPKIVIKN
(TTax£og evrépou)

* AVTIPAEYUOVRENG



http://images.google.gr/imgres?imgurl=http://www.wandaskinproblemsolution.com/tiburon.jpg&imgrefurl=http://www.wandaskinproblemsolution.com/WSPS.html&h=252&w=340&sz=5&hl=el&start=26&tbnid=9EWFtR1LIHNNyM:&tbnh=88&tbnw=119&prev=/images?q=squalene&start=18&gbv=2&ndsp=18&hl=el&sa=N

KapoTtévia

w

Q-KAPOTEVIO

XPWOTIKEC

B-KOPOTEVIO

/CHg" .~ «CHO

CHGH In case of chiorophyll b
XAWPOPLAAEC
CH, CH,CH,
; CH,
Phytol tail
\ CH,
' ‘a
CH, CH, CH, CH, o

CH,




TepTtTEVIO

ATTOTEAOLVTAI ATTO TTOAAEC POVASEC ICOTTPEVIOL
=
=

Isoprene
(2-methyl-1,3-butadiene)

MovoTepTTEVIa

YEOKITEQTTEVIA : 3 povadeg icotrpeviov (15 C)
AITeQTTEVIA : 4 povadeg 1IcotTpeviou (20 C)
Tpreptrevia : 6 povadeg icotpeviou (30 C)
TeTpaTepTTEVIA : 8 povadeg Icotpeviou (40 C)

W\JV\\ \OH
~

Birapivn A B-KapOTEVIO

YKOVOAEVIO =



ho Birauivn E

5 BIOAOYIKO QVTIOEEIGWTIKO —

KOTTOPIKEC HEUPOAVEC,
NITTOTTOWTEIVEC

a-Tocopherol

-Tocopherol

11U =0.67 mg Vitamin E
(as alpha-tocopherol)

y-Tocopherol

O-Tocopherol

NiT<aarmi r"rJJ
The benefits of vitamin E: r '

protects cell membranes and tissues
from damage by oxidation

aids in the formation of red blood
cells and the use of vitamin K

promotes function of a healthy
circulatory system

a-Tocotrienol R’=R2=R3=CH3

B-Tocotrienol Ry=Rs=Chs, Ry=H
y-Tocotrienol R;=R3=CH;, R{=H
d-Tocotrienol R3=CH3. R1=R2=H

Adult RDA: 10 mg o-TE

Fat-soluble

@ADAM, Inc.



Katavoun TOKOPEQOADY T€ SIAPOPOA EAAIO

B 5-tocopherol [ y-tocopherol

B B-tocopherol 8 a-tocopherol

100%
75%
€
£ 50%
8
=
Q
e
g 25%
—
0%

o\'b S <& #6 &b

Common edible oils

https://doi.org/10.1016/j.freeradbiomed.2021.09.025



Commeon edible oils and their tocopherol content (mg/100 g of nily

a-T p-T 1T 6-T
Barley 14.20-20.10 0.60-1.90 3.50-15.10 0.90-4.60
Canola 25.75 4.82 49.76 1.94
Coconut 0.20-1.82 TR-0.25 TR-0.12 ND-0.39
Com 18.00-25.70 0.95-3.58 44.00-75.20 2.20-12.56
Cottonseed 28.89-57.30 0.04-0.30 10.50-53.07 TR
Linseed/flax  0.54-1.20 ND-TR 40.70-57.30 0.70-0.95
Olive 11.9-51.54 ND-3.35 0.89-3.73 ND-7.51
Palm 6.05-42.00 ND-0.42 TR-0.02 TR-0.02
Peanut 4.65-30.4 ND-2.81 3.50-48.96 0.85-6.51
Rape/canola 18.30-24.00 ND-0.11 37.00-51.00 0.51-1.90
Rice bran 0.73-15.9 0.19-2.50 0.26-8.00 0.03-2.70
Saftflower 36.7-47.7 ND-1.20 TR-2.56 TR-0.65
Sesame ND-3.10 ND-2.71 16.0-72.41 0.17-13.0
Soybean 1.62-12.0 ND-1.99 14.25-163.97 5.73-27.73
Sunflower 32.70-71.51 TEB-4.71 1.40-9.81 ND-0.60
Wheat germ 151.00-192.00 31.20-65.00 TR-52.30 ND-0.55

https://doi.org/10.1016/j.freeradbiomed.2021.09.025

Common edible oils and their tocotrienol content (mg/100 g of oil).

a-T3 p-T3 ¥-T3 5-T3

Barley 46.50-76.10 ND-12.40 5.50-18.60 0.50-2.60
Coconut 1.09-3.00 ND-0.17 0.33-0.64 ND-0.10
Coimn 0.94-1.50 ND-1.22 ND-2.00 ND-0.26
Cotronseed ND-2.08 NR ND-149.32 ND-3.94
Palm 5.70-26.00 NR-0.82 11.30-36.00 3.33-8.00
Rice bran 0.84-51.81 TER-2.60 1.74-82.34 0.14-4.89
Sesame ND-TR ND 0.34-1.41 ND
Wheat germ 2.50-3.60 ND-8.20 ND-1.85 ND-0.24




Knpoi

EoTEQEC NITTAP GV OLEWV HE AVWTERA PEAN TV AAKOOAGWV
(NTTAPEC AAKOOAEC) 0

CH;(CH; )= =0O—CH=—(CH; )s=—CH;
o L . _

Knpoi Tpo@ipwVv: £0TENEG OANO KAl €OTEQEG OTEPOARV,
KETOVEG , ANSEDSEC, OAKOOAEG, OTEPOAEC

e DLTIKOI
Knpoi = ZwIkoi (kepi yEANICOAG)
S OpukToi (TTeTpeAaikol kNEOI)

BpoiokovTal otnv empaveia (WIKWV KAl PUTIKWV
TOOPIUWV eUTTOSICOVTAC TNV ATTWAEIA LYPACIAC
N aTWOWVTAC TO VEQO




Duoikee 1610TNTES
ANTTAP WV LAWYV




YNueio TNEEWC

v YouPRaTikn TIuN e€apTtoouevn atmo peBodo TPoodIoPICUoL
YTTApxel TeEpIoxn TNEEWS Kal oxI X.T.

v Mpoodiopiouoc X.T.:

= () KOBOPIOUOC APXIKNG KAl TEAIKNG BEpUOKOaTiag TNENG, KATA TN
OEpuavon pe apyo pLBUO.

= Baoe aAwV pebodwyv Ppiockeral N BepuOKOATIa TTOL TO AITTOC
YiVETAQI PELOTO KAl KIVEITAI OE TPIXOEId OWANVA e TNV
LEPOCTATIKA TTIECN TOL VEPOV.

H Slapopd petald TNG Bepuokpaciac evaping Tng TNEEWS Kal
Slabyaong ToL AiTToLG €aPTATAl ATTO TN

o XNUIKN cboTaon

o TTpokarepyaoia (S1adikaoia KoLOTAAGDONG)

v K®OIKAC TOOPIUWV:
2.T. = BepuoKPaTia TEAEIAC SiIaLyaocnC TOL AITTOLG, TO OTTOIO EXEl TOKE
LUE apyo pLOUO Kal SINBNBEI.




KoOLOTOAWON TAG - TTOAVHOPPIOUOC

) B G = AR

ESaywViKo a-popdi OpBopouPiko B'-popdn TpwkAwEG B-popdn
KoLOTAOANKEG poppec TAG: H coutmepipopd pIac AImapng
a- Hop@n : e€aywVIKO oxnua (563°C) LANG KATA TN Bépuavon
B'- uop®n : 0pBOPOUPRIKO oxNua (64.2°C) e€apPTATAI ATTO TOV TPOTIO TTOL
B- pop®n : TPIKAIVEG oxnua (71.7°C) Exel oTEPEOTTOINGEI, SNAadN

ATTO TOV TOTTO KPLOTAAGDYV
fonyopn wouén - min X.T. TTOUL £XEI ETTIKPATNOEI KATA TNV

OTEQEOTTOINON



AIQOTOAN

AEIKTNG TTEQIEXOMEVOL OTEPEOL AITTOLG (solid fat index) -
£16IKOC OYKOC AITTOLG O€ SIAPOPEC BEPUOKOATIES
Evéiapépel KOTA TNV TTAPACKELN TOOPIUWY = SIGCTOANOUETOO

AciKTNG AIBAaoNc (AA)

EmPeRaicoon TautotnTac AImrapng BANG

Exppoadletal o€ apiBuoLsg PouTupOoSIaBAACIUETOOL (N=1.42-1.49)
(SlaBAaciueTpo Abbe)

O AA aKOAOLBEI TTPAKTIKWS YOAWUIKA TNV AKOPECTOTNTA
(eqpappoyn: TapakoAoLONoN avTibpaong LéPoyovwong)

YLOVNOWC N peTeNonN Yviverar e 1IESoueTPa Brookfield

1EdEC (

‘f\

ALENCN 2 EMPNKLYON AVOPAKIKNG AALTISAC
EAQTTON 2 avénon akopeoTOTNTAC

XpNo1uoTNTA: 1XeSiaon eyKATAOTACEWY,
eKTiuNoN PABUOL TTOALUEQITHOL



©oAwpua (cold test)

AoKIun Youéng (EAaia caAaTtag n eAaia yia yaylovela)

Emmigaveiakn taon
Ynuaoia yia ehaia TAovoia o MAG, DAG

ApPIOUOC BOmMer
Alapopa X.T. NiTToug kal 0&EwY avToL
(61GKpION OTEQTOC ATTO XOiPEIO AITTOC)

YNUEIO KATTVOL, AVAPAEENCS, KOLONC

ExTiunon TNG 0TaBe0OTNTAC KATA T B¢puavon (cvokevn Pensky Martin)

O

©)
©)
®)

YNUEIO KATTvoL (smoke point): OpaTd TTPoIOVTa ATTocLVBECNG, KATTVIOUC
Ynueio avapAeénc (flash point): AvagpAeEn TTpoiovVTwY XWEIC Siathnenon

NG KOLONG
ynueio kavong (fire point): AvagAeEn mEoiovTwy pe dilatnenon TN

KaLoNG
€



DdAcua armropPOPNOoNS OTO LTTEPIWSEC (UV)
[TOCOTIKOC TTPOCSIOPICHUOS TTOALDAKOPEOTWY  OLEWV KAl EKTIUNON  TNG
o&eibcwonc (K232, K270)

DACUA ATTOPPOPNTEWY OTO LTTEPLOPO (IR)
965 cm! = trans 66
[poodlopIcuoc frans §6 Kal TapakoAoLOBNoN LEPOYOVWONG

110

100+

transmittance/%
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XNUIKES 1810TNTEC
ANTTAP WV LAWYV




XNUIKEC AVOADOEIC

o
[|
CH,-O-C-R CH, - OH
| 0
I

A
CH-0-C-R +3KOH —/» cH_oH +

APIBUOG OATTWVOTIOINONG I [
MéETPO TOL pEcOL MB 2 2
AY = mg KOH yia tTn camevoTtroinon 1g Amrapng VANG

APIBUOC 1606I0VL
METOO TNG AKOPECTOTNTAG
Eival TO % TOGOOTO AAOYOVOL TTOL ATTOPPOPATAI ATTO AITTAEr LAN.

'EAQIO Enpaivoueva: apiBuog iwdiov > 150
‘EAQIa nuIENPaIvopeva: apiBuog 1diov 100- 150
'EAaIa un Enpaivoueva: apiBuog 1ndiov <100




ApiBuol Reichert-Meissl, Polenske, Kirschner

Reichert-Meissl: v(mL) vsatikob ahkaliov 0.1N TTOL ATTAITOLVTAI YIa TNV
£COLOETELWON TWV SIOALTWV OTO VEPO ATTAPWY O&EWV TTOL ATTOOTAlOLY
atmo 5 g NITTapnNc LANG, LTTO &ISIKEC CLVONKES

(C4, C6 0&tq)

Polenske: Vv(mL) vsatikod ahkaliov 0.1N TTOL amaImoLVTAl VI TNV
£COLOETELWON TV ASIAALTWY OTO VELO ANITTAPWY 0wV TTOL ATTOOTAlOLV
aAtmTo 5 g NITTapNc LANG, LTTO &ISIKEC CLVONKES

(C8-C14 0écq)

DLTIKA EAAIA XOUNAOLS RM & P.

BOUTLEO KaI POIVIKOTTOLENVEACIO LYPNAOL RM & P = SiattioTtwon vobeiag

Kirschner: v(mL) vsaTtikot arkaiiou 0.1N TToL ATTAITOLVTAI YIA TNV
£COLOETELWON TV LEATOSIAALTWY TITNTIKWV AITTAP WY OEEWV TTOL
oxnuaTti(ovv SIGALTA OAATA APYLEOL Kal AaTTooTAloLY ATTO 5 g AITTAPNG

OANG, LTTO EI8IKEC CLVONKEG.
(ToocooTO POLTLEIKOL 0&EOC) @



APIBUOC AKETLAIOL

mg KOH trou amrairouvTal yia tnv egovdetepwon Tou CH,COOH 1oL LTTAPXE
o€ 19 AKETOAIBEVTOG NITTOLC

METPO eAELBEP Y LEPOELAIY (MG, DG, EAeLOEPEC AAKOOAEG)

APIBUOC 0LLTNTAC

mg KOH 1mou armrairovuvTal yia tnv e€ovdetepdon 1g AITTapnc LANG

BaBuog ofutnrac: mL KOH 0.1N mTou ammairtovuvtal yia Tnv e€ovdetépwon 10
g NITTAPNC LANG (ekppaleTal WS %eAAIKO O&L)

ApPIBUOC pOodaViov
AVOAOYOC TOL APIBPOL 1IWSIoL.
[MpooBNKN 0710 66 (OUWS HOVO CE VAV €AV LTTAPXOLY TTEPLICCOTEQOI)

ApPIBUOC Sieviov (N INAEIVIKOL avudpiTn)

METPO TRV oLILYIAKWYV &6.

XPWOTIKEC AVTIOPATEIC

‘ExoLuv onuaAscia yia TNV TauToTToiNoN

« PBappPakeraiov (Halphen, KOUKAOTTPOTTEVIKA),
« Ynoapehaiov (Falbris, cncauoAn)

« TTAPOEVOL EAAIOAGSOL (XLVOSIVOL-KWVOoTA)




ExTiunon LtaBepoTnTac EAaiov

METONCEIC  TTOL  APOPOLY  OTO  XPOVO
EMAY®YNS (XPOVOG £KBeONG OTO OELYOVO TTOL
ATTAITEITAl VIO VA TTPOKANBOLV Ol TTPWTEC
AANQYEC OTNV TTPWTN LAN)

Mé&Bodoc Schaal (truplavrnpiov):

OPICUEVN TTOCOTNTA  AITTOLG TTAPAUEVEL OTOV
ATUOOCPAIPIKO  agpa  oToug 70°C. Méetpnon
OPYQAVOANTITIKN N BACEl apIBUoL LTTEPOEEISIV

M&Bodoc evepyol ofuyovou (reactive oxygen):
ekBeon otnv emidpaon agpa (mpakTika 100 °C)
oL SiaPiBadleTal pe oTABEEN TAXLTNTA. METPNON
OPYQAVOANTITIKN N BACEl ApIBUOL LTTEPOLEEISIV.

Rancimat: T10 &¢ciyya Sexetar o€ LYWNAN
OepuoKPaAOIa PEELUA AEPA KAl  MPETPATAl N
UETAROAN TNG AYWYIUOTNTAC TTOL OPEIAETAI OTO
OXNUATIOPO OPYAVIKWY OEEWV.

RExanal ImmovKg ol
© © © = = -
(1]

o
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—p— y-Tocopherol




Extiunon otadiov ofeibwonc AITTapnc LANG

Aokiun Kreiss:
avTibpaon QPA®POYALKIVOANG  (pelopkivng) pe TN 2,3-€mmogL-
TTOOTTAVAADN.

APIBUOC LTTEPOELISiwV:
TOOOCSIoPICETAl ILSIOUETOIKA.
10-20 meq uTTEPOEEISIKOL 0ELYOVOL /Kkg NITTOLG

Aokiur) 6e1opapPitovpikoL oféog:
AVTiISpaon PNAOVIKNG SIaASEBONC ue BeloPapPITOLPIKO OEL

@)
b g
@) O @) S
@

APIBUOC KAPPOVLAIGV:
AvTibpaon pe paivoAvdpadivn, LEPOELAAUIVN, avIoIsivn




Extiunon otadiov ofeibwonc ANITTapnc LANG
ddaopara UV - K232, K270, AK

> H Sokiun mepIAapPavel TN HETPNON TNG ATTOPEOPNONG OTA
232 ka1 270 nm = K232, K270- kai Tov b1rmoAoyiouo Tou AK.

> H amoppopnon ota 232nm TTOOKAAEITAI ATTO:
(a) vSpoUTTEPOEEISIa (TTPWIPA oTAdIa oeibdong) Kai
(B) ovloyn éievia (evbiapeoca oTtadia o&eibwoncg).

> H amoppopnon ota 270nm ogeiAeTal O€:
(a) KAPPROVLAIKES EVOTEIC (TTPOXWENUEVA OTAdIa ofeibwoncg) kal
(B) ovluylaka TPIEVIA (TEXVOAOYIKOI XEIPIOUOI).

> O beiktnG AK amo UETPNOEIC O LTTEQINSES ATTOTEAEI KPITNEIO YIA TN
SIAKEION TNG TTOIOTNTAC TTAPBEVWY EAAIOAOS WV

()



H 7y 1oL AK TIOOKOTITEl QATTO
UETONOEIC OTA 262, 268 kal 274 nm
Kal LOTTOAOYIOUO, OTTWC
TTapoLoIAleTal oTO SITAAVO OXNua.

Emeibry o  €€eLyevIOPOC TTPOKAAEN
avénon TOoL AK, o @ &eKKTnC
XPNOILOTTOINONKE OTO TTAPEABOV WG
TTAPAUETOOC EAEYXOL VOBEIAC TOL
TaPBEVOL EAQIOAQSOL UE
eCeLyEVIOUEVA ENQIQ.

YNUEPa o TTPoodiopIopoc Tou AK
TTEQINOUPAVETA OTIC SOKIMEG
TTOIOTNTAC KAl OXI OTIC  SOKIUEG
KaBapoTNTaC.

K
Koss o 2 ’
AK
Koo b
Ko} R\




YroRaBuion
TV AITTAP WV LAWYV




YSpOALOoN (LOPOALTIKN TAYYION)

RCOOR +H,O === R'COOH + ROH




Ev Toov yevvaoOal,
n S1IaTPOPIKN adia
Sev eTnpeadeTal

YSpoAvoNn

AvocapeoTeG oopeg (C4-Cl4)
(YSpoAvTikn Tayyion)

AvemoOLUNTA

Meicdon o&eIbwTIKNG OTABEPOTNTAC

Ta eAeLOgpa
Aitrapa oééa
OTA TOOPIUA:

APPIOUOC

Meion onueiov KATTVoL ]

\ ) EmBopunta ]—[ YOUPBAAANOLY OTO TTPOPIA ApPWPATOC (TLEIA)
- 2 . Mapovoia H,O PBpaéeia
XNUIKQ
YépoAvon
s ) EVCLI)UIKC'I
(AmTaceg) ATTQITEITAI EAEYXOC




ALTOOCLEIBWON
OEEIOWTIKN LTTOPABUION

Eival n avTiSpaon twv AtV Kal eAdiwyv pe To OSYTONO
AtToTeAeoua: O&eISWTIKN TAYYION
YmrevBLvoc: Ta akOPEeoTA AITTAPA TOL EACIOL

H avToo&eiboon cival yia auToKataALOPEVN AALCISWTA AVTIOPAOoN
TTOL £EENICOETAI HEC K PUNXAVIOUOL EAELOBEP WYV PILV

O1 cLVNBEIC XNUIKES AANOIOEIC ANITTWV KAl EAAIV OPEIAOVTAI O
emidpaon:

" PWTOG

HAKPOXPOVIAG TTAPAHOVAS

OeppoTnTag

E€evyeviopoL (atTopakpoLvon AvTIOEEISWTIKWV)

AANV TTOPAYOVTWV (TT.X. HETAAAQ) @




MNXAVIOUOC eEAeLBEP WYV PICWV

UV, Me kAT
"‘Evapén R-H >~ R®
R® 02
AigSoon L-H S - L® ~ L-0-0°®
R-H A Y1repogeldikn
__________ pida
L-0-O° LH | LooH + 1°
Yopoutrepoieidio
R®
L-0-O-H ~ L-0°
R.OH AAkogu pila
Teppariopog  |® + @ - L-L
L-0-0® + L® >~ L-0-O-L

L-0-0° *+ L-0-0® = L-O-O-L+0,



EAeVBepN pila

NittiSio

,/

PiCa AimiSiov

S
R




N1aTi TG AKOPEOTA AITTISIA EIVAI TTEQICOCOTEPO ETTIOPETTN OF€
O&EIBON EVAVTI TV KOPECTUEVV S

(A) v=v
ATTEVTOTTIOJOC TOL

® NAEKTOOVIOKOUL EAAEINATOC

UECGW CLVTOVIOUOL
(B) \/_\/




Anuiovpyia eAeLBePNC PICAg ETTI TOL AITTAPOL POPIOL

aAAUAIKEG BEaelg (OAAUAIKG udpoyova)




Mpoiévta TTou AaufavovTal atrd Tnv o¢eidwon AITTWV Kal EAdiwv

R-lCH-R' R-ICH-R'—> R' + R—§—H—> RCOOH
0-0-H o O
OH- R-H
Rl"" R-ICH'R'
OH
g ReH e RCR
@,
Y
R;-OH + R-C-R’
\ @)
R-CH,-CH=CHICH-(CHyInCOOH ————= R-CH,-CH,-C=0 + O=C-(CH,In-COOH
H-0:0 H H
Y

@



Mpoidvta TTou AapBdavovTal atrd Tnv ogeidwaon AITTwV Kal EAdiwv

+ ROH

O
R-O-O + -CH=CH- _—» -CH-CH- + RO
\O/

. MoAupepny: Me deopoug R+ R- — R-R

C-C

C-O } aTTé T UTTEPOLEISIa R + RO — R-O-R

0-0 R + R-0-O- — R-0-O-R #
R-O- + R-O0 —™ R-0-O-R

. Ta TpoiévTa TTOU ava@EPOoVTal YIa T TTOAUMEPK) MTTOPOUV Va An@Bouv Kal evoouoplakd (éoa
OTO id10 TPIYAUKEPIDIO)

>—<— Diels-Alder

(4+2 KUKAOTTPOGBNKN)

Evdo- 1§ dia-poplakn
KUKAOTTOINON

. Etriong oxnuartidovTai TpoidvTa Tou gEPpouv ouluyiakoug dITTAOUGC OECUOUG
(S1évia, TPIEVIA, TETPAEVIQ)

@



[TOAIKO TTOPATTEOIOVTAa
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[TOALUEQIOUEVA TOIYALKEQISIO (SIUEON KATT)
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Free radical

[

Antioxidant

—d




O POANOC TV AVTIOEEISWTIKWYV




O&eibwaon kataAvopevn Ao Tn Airmo&eidaon

Airmo&eidaaon: karaAvel TNV 0&eibwaon aKkoPECTWY AITTAP WV
o&EWV OTA OTTOIA LTTAPXEI Cis, Cis-1,4-TTevVTAdIEVO -

D P e I i N NN
— N COOH

/\|rro§e|6dcr]¢
\/\/E/\)\/\/\/\/‘m”
AITTOEEISACEC  LTTAPXOLY  OTO  PULTIKO  PAGCIAEIO (covia,

SNUNTPIAKA, KATT)

ApOoLV C€& XaunNAN © (ONUAVTIKO YIO TNV TEXVOAOYIO TOOPIUWY,
eTTNEEACOVTAI KAl TA KATEWOLYUEVA TOOPIUA)

AOY® TNG §pAoNC TV AITTOEEISACWY UTTOPEI ETTIONG VA UEIWOE
n €&viaon TWV XPWOTIKWV (KapoTevia, EavBo@pLAAES) Kal
mMOAvVOV va KATAOTPAPOLY KATTOIEC PITAUIVES




TexvoAoyvia
AITTV KAl EAQIV




DLTIKG KAl (WIKA AITTN KAl EAAIO

- Mnyég
%H%




DLTIKA EAAIO ATTO OTIEQUATA (LTTOPEAQIQ)

ImopeAaia: eAaIa TTOL AAPPAVOVTAIl e EKOAIWYN 1 EKXLAION
EAQIOLXWV KAPTIWYV KAl OTTEPUATWV EAAIOVXWYV PLTWYV KAl TA
oTToIa SIATIBEVTAI OTNV KATAVAAWON UETA ATTO £TTECEPYATIQ,
ECELYEVIOUO KATT

Koiva Ebwdiua ommopéaia:

BauPBakeAQIO:  (15-20%) ev Bepucy (105°C) Trieon oTrepudTdy BAPBAKEAS
APAPBOCITEAQIO: (40-50%) pe TTieon A ekXOAICN POTEPWY APABOGITOL
YOVYIEAQIO: (17-18%) e EkONIWN A EKXOAION OTTEPUATOV TOVIAG
YNOAUEAAIO: (47-56%) e Tieon (woxen N Bgpun) amo KAPTToLS ONCARIOL
HAIEAQIO: (30-40%) pe wouxpn Tieon Ao OTTEPUATA NAIAVOOoUL
AIVEAQIO: (30-40%) pe Woxpr A Bcpun Tieon amd oTTEEUATA Aivou
APAXISGENQIO: (37-40%) e SITTAN TTIECN KAl EKXOAION TV TTAAKOLVTWYV ATTO

TA OTTEQUATA APAXI6AC (PLOTIKI APATTIKO) @



DLTIKA AITTN

KokkONTTOC: (55-60%) Aappaverar pe EkOAIwn otovc 70-80°C amd TO
ATTOENPAPEVO TTVPNVIKO TAUPKWHA TOL KAPTTOL TOL KOKKOPOIVIKA.
[oTN VAN CATTVOTTONAC (IBayeveiC PPWOTIUO)

DoIVIKONTTOG:  (60-65%) AapPdveral amd TO KAPTIKO CAUPKWUA TOU
eAQIOPOIVIKA. [1pTN LAN TTAPACKELNC HAPYAPIVNC

DoIvikoTropNVONTIOG: (50%) Aaupavetal pe EKOAIWN oTovg 90°C 1 ekxLAION
ATTO TOV KAPTIIKO TTOPNVA EAAIOPOIVIKA. [oTN LAN CATTOVOTTOINAG

KakaoAimmog:  (55%) AauPaverar amo omeEQUATA KAKAO WG TTAPATTPOIOV
TNG coKoAaToPlopnxaviag.

YTTEQUA =2 KABAPIoHOG, YOEN AAECN YIa TTAPAAAP oKOvVNG,

LDTTOAEIUPA EKBNIYN LTTO TTIECN YIA TTAPAAAPRN AITTOLG.

NoB¢ia e KOKKOAITTOG




[NapaAaPr pLTIKWV EACIWV
(oTTOPEAQIQ, TTOPNVEAQIO)

KaBapiopuog

ATTOpAOION l
©pavon :
NMopnvouadla
(ekXOAICUEVOI
Gnﬁpou
ATTOONKELON
‘ KALOIUN VAN KATT
Muponvouadla
(ekxONICUEVOI
Grrc')lpm)
ATTOBNKELON

KALOIUN ODAN KATT

D@

T
—



[NapaAapn eAaIOAASOL

EACIOKQPTTOC

Mopnvo&vAo [MALCIUO
I
: ANECN
AepnTag :
(40°C) MaAagn
DLYOKEVTONON
|
‘EAcO
| [TopnNvouadlo
DuyokevTPNOoN '
] YTEYVWUC
ExxOAIoN
|
ATTOOTALN
| I
O&utnra < 2% O&utnta > 2% AKOATEQYQAOTO

— MopnvovAo

Katavailwon E€evyeviopuog TTLEPNVEAQIO
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Table 1. Types of olive oils. Modified from EU Council Regulation (EC) No 1234/2007 [15].

. _— Free
Type of Oil Characteristics Adidity
E . " . . . <0.8 g per
EVOO They are characterized for being obtained by mechanical or other physical 100
processes under specific thermal conditions that do not cause alterations in &
Virgi . | Virgin olive the oil and have not suffered any treatment other than washing, decantation, <2 g per
Mgt niive olie oil centrifugation or filtration. Excluded are oils obtained using solvents or 100 g
I adjuvants with chemical actions, by re-esterification process or any mixture —_ _—
P with oils of other : =L ppe
olive oil ° types. 100 g
Refined olive oil In this case, virgin olive oil is submitted to a refining process. Soi?(’)gé)er
Olive oil (composed of refined It is the result of the blending of the two previous oils: virgin olive oils (not <1 g per
olive oils and virgin olive oils) lampante oil) with refined olive oil. 100 g
This type refers to oil obtained from olive pomace by using solvents, physical
treatments or oil corresponding to lampante olive oil type, except for certain
Crude olive pomace oil specified characteristics.
As well as in the case of virgin olive oils, excluded are oils obtained by means
of re-esterification and mixtures with oils of other types.
7 : . i : 573 ) } <0.3 g per
Refined olive pomace oil This type is obtained from refining crude olive pomace oil. 10g
A . It if the resultant oil from mixing refined olive pomace oil and virgin olive 0il <1 g per
Olive pomsce ail different than lampante oil. 100 g

NOTES: (1) The International Olive Council (IOC) establishes olive oil standards in terms of sensory analysis and
chemical composition for each category. (2) In the case of Lampante oil, it is also referred as “virgin olive oil not fit
for consumption” by the IOC and with a free acidity higher than 3.3 g per 100 g.

Besides free acidity (% oleic acid)
peroxide value, UV absorbance K232 and K270 values,

organoleptic score are evaluated for olive oil characterization
Foods 2020, 9, 1014; doi:10.3390 /foods9081014



A&ITovpyia TEIPATIKOL KAl AIPpATIKOUL
EAQIOTPIREIOVL

3-PHASES Milling & Beating

Olives
(ca 1000 kg)

l

Washing
(cold water)

l

HotWater ) Centrifugation
three-phases decante

(ca 550 kg)

POMACE

|

MOH Washing/Recove

fromliquid fraction

v
(ca 1-1.5m3)

|

Olive Oil
(ca 210 kg)

Scheme of three-phase and two-phase systems for olive oil extraction (OMWW, Olive Mill Waste Water;

TPOMW, Thick Paste Olive Mill Waste, moist pomace).

2-PHASES

l

Centrifugation | TPOMW
two-phases decanter| (ca 800 kg)
Wat v
—2=L, OilWashing
.
Olive Oil
(ca 210 kg)




OLIVE OIL. AND HEALTH CLAIMS

A qualified health claim on food labels of
olive oil :

A daily consumption of about 2
tablespoons, or 23 grams of olive oil, may
reduce the risk of coronary heart disease.

The decision to allow the claim was made
after the FDA found sufficient evidence to
conclude that monounsaturated fatty
acids, naturally present in olive oil, may
prevent heart disease.”

FDA, 2004



http://images.google.gr/imgres?imgurl=http://www1.istockphoto.com/file_thumbview_approve/3142470/2/istockphoto_3142470_health_heart_02.jpg&imgrefurl=http://www.istockphoto.com/file_closeup/?id=3142470&refnum=1099940&h=380&w=326&sz=49&hl=el&start=1&tbnid=XKhOl-gB68MQ7M:&tbnh=123&tbnw=106&prev=/images?q=health+heart&gbv=2&hl=el

OLIVE OIL AND HEALTH CLAIMS
¥

. efsam

European Food Safety Authority

Replacing saturated fats in the diet with unsaturated fats contributes to
the maintenance of normal blood cholesterol levels.

The claim may be used only for food which is high in unsaturated fatty
acids

EFSA, 2012




OLIVE OIL AND HEALTH CLAIMS

On the oleic acid containing oills...

“Supportive but not conclusive scientific evidence
suggests that daily consumptfion of about 1%
tablespoons (20 grams) of oils containing high
levels of oleic acid, when replaced for fats and oils
higher in saturated fat, may reduce the risk of
coronary heart disease.

To achieve this possible benefit, oleic acid-
containing oils should not Iincrease the total
number of calories you eat in a day. One serving
of [x] oil provides [x] grams of oleic acid (which is
[x] grams of monounsatfurated fatty acid).”

FDA, 2018

h’r’rps://www.fda.gov/food/cfson—cons’ri’ruen’r—updo’res/fdo—comple’res—review—quolified—heol’rh—@
claim-petition-oleic-acid-and-risk-coronary-heart-disease



EAAIOAAAO KAI YTEIA
/ Spaon \

AVTIKQPKIVIKN v AvTipAeypovaddng
Spaon Spaon

AVTIOTTEQPTAOCIKES AvVTIOPOUBGTIKN
1610TNTES o Spaon



http://images.google.gr/imgres?imgurl=http://www.figoneoliveoil.com/store/images/OliveOilSplash2.jpg&imgrefurl=http://www.figoneoliveoil.com/cgi-bin/store/commerce.cgi&h=301&w=400&sz=62&hl=el&start=7&tbnid=KB3TQKZIJ717qM:&tbnh=93&tbnw=124&prev=/images?q=olive+oil&gbv=2&hl=el

E€evyeviopog

TO COVOAO TGV SIEPYATIWY TTOL EKTEAOLVTAI TIPOKEIUEVOL £VA AKATAAANAO
TOOC PPwon €AAIO va KATAoTE €68IUO

YTASIA €EELYEVIOUOL

1. Amokoppicon & kaBilnon (degumming):

APAIOOLVTAI TA AIWPOVLHUEVA CWHATIOIA (TTPWTEIVES, LOATAVOPAKEC,
PWOoPATISIA: evLEATWON e KaBINoN AOYW TTAPAUOVNC N PLYOKEVTONON)
2. E€ovbderepon (nevtralization):

NaOH, Na,CO; Mapouvoia silaAvTtn = miscella refining

3. Amoxpwuartiopog (bleaching):

ATTOXPWOTIKES YAIEC, ATTOXPWOTIKOG AvOpaKag

O1 ATTOXPWOTIKEC YAIES EXOLV OEIVO XOPAKTNPA (evvoeiTal N o&eidwon,.
EmmrAcov arraiteital bwnAn 6. O aTToXPWUATIOUOC YiVETAI LTTO EAQTTWMEVN
Tieon

4. Amoounon (deodorization):

TeNIKO oTA8I0 e€evyeviopoV. TiveTal oe TTOPYOLS LYNAOL KEVOUL OTTOL
Siapipadletal atuocg oe 6=180-220°C.

5. Amopyapyapiveon(winterization):

[iveTal oTa €AaId CAAATAC YIA VA PN BOADVOLY O€ XOUNAEC BEPUOKOATIEG.
MepiAapPavel Yoen, KOLOTAAKON, SINBNoN @



YAPOIONQZH

Timberlake, General, Organic, and Biological Chy . Copynght @ Pearson Education Inc., publishing as Benjamin Cummings

H 06poYOVWON AvAPEQETAI KAl WS OKANPLVON KABWC
EAQTTQVElI TOV OKOPECTO XAPAKTNEA

H u6poyOVv®GN TTOAD GLUXVA PETAPRGAAAE

N YEWPETPIO TOL 6.6.

kKal TN B¢on Touv 6.6. .
TEAIKO PETARAAAEI TIC PLOIKES KA XNMIKES I610TNTEC TOL NITTOLC



YAPOIONQZH

frans-fa: OTTC TA KOPECUEVA
avfavouv Tnv LDL, eAaTTedvVoLY
TNV HDL. MeyaALuTEQOG KivELVOC
yia avarTuén siapntn TotTov i
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