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Ayanntoi auvdSs)«Pon,

Ané Thv MPWTR OTiyuA rov avapeixdnka oTa kowd Ths EEX, é\eya omi npéner va Aetovpyei Beopikd, Téo0
EOWTEQIRA, do0 Kal Npos Tnv TToAITela, o TéTolo €a6vé, WOTE ol TUro! va v Kataniélouy, ap\d va NpooTuTevouy
TV ovoia. ﬂ'péaqparra, bdfinke, ya MEWTh (popd ané Thv ibpuon Ths EEX. To Slkaiwlm OTovs ekT6s ABnviv
auvaSéA<Pous VA& OUWUETEXOW evepyd oTu Emo*mpawkd Tw’\yam ™s EEX. TToMoi Siaminwoay avTippoels
(ﬂpakﬂkd ZTA, y!a drotov svélaq)éps:rm va pdber Ty npawaﬂkéﬂ\m) Katl d1aTvmivouy akopn, a\\d &ipa-
0Te anoaciopévol, Napd Tis droies duoko)ies, va avoffouys ™ EEX. oe Shous Tous auvaéé)@ous. Ta dnoia
npo@)\r’\p«m Sr\‘uoupyr’\f)r\kav Ba Ta GsAT:voaoups pe Tis npoondfetes Shwv Twy qm)\skoyévwv, Emo*rnpov:kvbv
Thnpdrwv, TTapuPepsmku’)v Tpnpdrwy kat Atotkoioas Enrmponis.

ZT0 N\aicto Twy bpdoewy uas, awsx((ovvs T NpoondBeia va ENITEAETOUpE Tov Beapiko pas pdho, oupbouled-
ovTas To Kpdtos (akétm Kal Tav avTo Sev To enidupei ) ew TauToxpova, e Aehtia Timou EVRHEQWIVOUE Thy
KoIvi yVopn yia Géyam Snyoo'z’ou sv&mpépovros. ZVXK(JOTOl?‘AE EMITONA Y14 Ta avaAuTIKG NpoypdppaTa kat Tny
TpdneSa Depdrwy, WoTe va OUVEKIGOUE TR ENITUXNEVR Nagousia Ths Evwons oTov XWpo Ths eKnaideuons peTd
and 15 dyova xpdvia. t enrruxia s E.EX. opeiNeTal oThy riapgn EMIKEIPAPATWY Kat enegepyacpévou oxediou

bpdons kai o auTdv To dpdpo ouvexiloupe.
Z1abepd Spws enavahapbavw ot n EEX. éxer avdykn Tn OVPHETORA GAWV yia v Wopéoer va Neier nepio-

O0TERA, 04s KA\ \oImov va OUPNETERETE fe npotdoers yia bpdoers a\\d kat Mo EVEQYd OTRV U\oMoinah Tous,

ylati n Evwon eivar Ta HEAR Ths.

O ekdétns
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Ap. Mpwrt. 46

BEMA: Xx£610 N6pou yia «Alolkntikd pétpa, Htadikacieg Kat KUPWOELG
otnv epappoyn tng Evwatakhg kat EBvikhg NopoBeoiag otoug topeig
Twv {WOoTPoPWV Kal TG uyeiag Kal npootaciag Twv {Wwv Kat GAAEG
duatégelg appodiétntag tou Ynoupyeiou Aypotikng Avantugng kat Tpo-
¢igwv», apBpo 51.

MPOZ: MéAn EM\nvikoU KolvoBouAiou

KOINOIMOIHZH: Ynoupyé Aypotikhg Avdntugng & Tpogipwv AB. Toau-
tépn MoMtkoUg Mopeig

EIAIKH KOINOMOIHZH: Mpageio MNpwBunoupyol

A&6tipoL KUplot BouAeutég,

€6w Kkat Aiyeg pépeg oudnteital otnv appddia KowvoBoUAEUTIKA ENLTpo-
nn Mapaywyhg & Epnopiou 10 I/N ««Aloikntikda pétpa, dadikaoieg
Kal KUPWOELG oTnv epappoynh tng Evwatakng kat EBvikhg NopoBeaiag
oToug Topeig Twv {woTtpoPwV Kal tng uyeiag Kal npootaciag twv {wwv
kat dMeg dlatagelg appodidtntag tou Ynoupyeiou Aypotikhg Avantu-
&ng kat Tpogipwv», oto apBpo 51 tou onoiou avagpépetat dtt:

ApBpo 51: Epyactnplakég avalioelg tpo@ipwv

Oukatoxot ntuxiou Tpnpdtwy, Topéwv n KateuBuvoewy Enothpung kat
Texvohoyilag Tpopipwyv h Tewnovikhg Blotexvoloyiagh Kinviatpikng
twv Mavenotnpiowv tng xwpag M ntuxiou aviiotoxwyv €8IKoThTWY
oxoAwv dAMou kpdtoug péloug tng EE f wodtpou ntuxiou n StnAw-
Hatog aviiotoxwyv €8IKOTATWY OX0AWY Xwpwv ektd¢ EE, katd tnv
AoKnon TwV €NAyYEAUOTIKWY §paotnplothtwy Toug, oUUpWva HE TIG
Siatagelg tou n.6. 344/2000 (A297) kat 16iwg Twv dpBpwv 8 Kat 9 au-
t0U, &0vavtal va ekteAolv Kal va UNoypa@ouV Kal XNHLIKEG, HOPLAOKEG
Kat HiKpoBloAoyikég avalloelg Tpoipwy ent apoBh kabBwg Kat va
dleuBluvouv dnpdolo h WBLWTIKG epyacthplo nou Sievepyel TIG avwté-
pw avaAUoeLG.

To ouykekpiuévo apBpo €xel NpokaAéael éviovn avnouxia otnv ent-
OTNHOVIKA Kowvotnta, KaBwg Katapyel tn yevikn apxh nou diénet tov
€Aeyxo0 TV TPOPIUWYV, auth TG SLENLOTNHOVIKOTNTAG, N oroia anepno-

27 Kaningos Str, 106 82 Athens, Greece, Tel. ++30-1-38 21 524, ++30-1-38 29 266, Fax: ++38 33 597

Hellenic Association of Chemical Engineers
Aewpobpog Anpokpartiag 42, 15452 Maatd Wuxikd
www.psxm.org.gr, e-mail: sec.psxm@gmail.com

MANEAAHNIA ENQOXH BIOEMIXTHMONQN

ABfva 14 lavouapiou 2014

Aetta ev yével ané 6An tn phocopia tou X/N. EktipgoUpe 61t 10 ouyke-
Kplévo apBpo eival avaxpoviotikd, anoteAel enotnpovikd npagiko-
nnua Kat £.0nx0n oto ox€610 vopou anokA€LoTikd yla va e§unnpethaoet
OUVTEXVLOKA oUPPEpoVTa, Xwpig va éxel AngBei undywn n oupBoAn Kat
0 pOAOG TwV SLaPOPWV EMOTNHOVIKWY ELBIKOTATWY GTOV EPYACTNPLAKO
€AEYXO TWV TPOPIHWV.

Av n KuBépvnon enBupet va ekouyxpovioel 10 vopoBetikd nAaioto A/
VONG €pYAOTNpiwyV Kal unoypaphs ekBEoEwv HOKIUWY TPoPipwy, atn
Bdon plag opBoAoykhg a§loAéynong Twv ePNAEKOHEVWV €MOTNHO-
vwv, AapBavovtag un’ 6yn 6xt pévov ta Baoikd ntuxia, aA\d kat ta
OXETKA enayyeAdatikd npoodvia 6nwg autd Slapoppvovial and tg
HETaNTUXIaKEG Onoudég kal Tnv enayyeApatikh nopeia tou kabevog,
elpaote npdBupol va guppetdoxoupe ae évav t€toto didhoyo. Onoteo-
bhAnote GMeg peBodeloelg, dnwg autég nou npowbei o kog Toautdpng
dpwvtag wg Ynoupydg tou MEQTEE Ba pag Bpouv anévavti toug.

Eival napdAoyo o€ pia enoxh nou ta KAELoTa enayyéApata katapyou-
viat wg évvola, va "KAsivouv” dMa pe tn oUpnpa§n MOALTIKWY Kat
aKadnpaikwy Kateotnpévwy Kal ota nAaiola twv eviokuBepvnTiKwyY
LoopponiLwy

A&LétipoL KUplot

Eivai oxe66v B€Balo nwg Ye th CUVIEXVIAKA NAAALOKOMHATIKA avtiAn-
yn e tnv onoia evepyel kat vopoBetel atnv cuykekplpévn nepintwon
0 Ynoupydg Aypotikhg Avantugng, n xwpa pag dUokoAa Ba ano@uyet
Kdnoto endpevo SlatpoPikd okdvdaho. aivetal Nwg akdpa va napa-
delypatiotoupe and avtiotowxeg datpoPlkéG Kpioelg nou ouvéBnoav
Alya xpévia npiv otnv E.E.

Katénw twv avwtépw, npoteivoupe dnwg anooUpete 10 dpBpo 51 and
10 ouyKekplpévo /N, npokeévou va AABeL xwpa €vag ouolaoTikog
S1ahoyog pe 6AouG ToUG EPNAEKOUEVOUG POPELG. ALaPOopETIKA, WG eni-
onpot aUpBoulot tng EAMAnvikAG MoAwteiag, Siatnpolpe aképato 1o 6i-
Kaiwpa pag va npoacnicoupe pe 6Aa 1a péoa og EBvikd kat Eupwna-
K6 eninedo v Sleniotnpovikétnta, th dnudaotla uyeia Twv TPoPipwy
Kat tnv dnpéaota uyeia nou auth tnv oTlydh NAATIOVIAL OTNV XWPA HAG.

Me tph

Ma v EEX
Ap. AB. Manadénoulog

la tov MZXM
Ap. K. Bapeadng

Ma tnv MNEB
Ap. ABnva Maupidou
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AP.TIP.: 13 ABnva, 9 lavouapiou 2014

tng ENQXHX EAAHNQN XHMIKQN
Kat tou [TANEAAHNIOY YAAOIOY XHMIKON MHXANIKQON
OXeTkd pe 1o L/N

«Alokntika pétpa, dladikaoieg Kal KUPWOELG oTNV £Pappoyh
ng Evwolakhg kat EBvikng NopoBeaiag otoug topeig twv {w-
OTPOPWYV Kal TnG uyeiag kat npootaciag twv {Wwv Kat AAAeG
datdelg appodidtntag tou Ynoupyeiou Aypotkng Avanmtugng
kat Tpo@{pwv»

HEvwon EMAvwy Xnpikwv (E.E.X.) kat o MaveA\Aviog ZUNo-
yoG Xnpikwv Mnxavikv (M.Z.X.M.) pe enavel\npuéveg napep-
Bdoelg Toug 1600 NPOG TOUG appBdLoUG PopEig, 600 Kal MPOG TV
kowvwvia éxouv katayyeihel 6t 10 dpBpo 51 «Epyactnplakég
avaAUoeLg Tpoidwy» ToU wg Avw oxediou vopou anoteAel pia
naykoopla NPwTotunia yla tnv €MNLOTNHOVIKA Kowvétnta, oUp-
Pwva pe TNV onoia andé@oLtot TPLWV NAVENIOTNPLOKWY GXOAMV
pe éva Baolké ntuxio KAAUNTOUV TAUTOXPOVA TIG ANALTNOELG TPL-
Wv enwotnpwy —xnpeiag/Bloloyiag/pikpoBloloyiag, pe daku-
Beupa tnv aopdAela twv poPidwy kat tn dnudaota uyeia.

Katd tnv &idpkela tou nepacpévou xpdvou €yve npoondBela
HE KOWVO €Yypago TwV EMLOTNHOVIKWY EVIOTEWV TWV XNHULKWV,
BloAdywv, Kinvidtpwyv kat Xnpikaov Mnxavikwv, aMd Kat pe
peHovwpéveg NpoandBeleg, va katadexBel o kivbuvog nou ent-
oeietal yla tnv Snpéota uyeia, 6tav n entotnpovikh euBivn plag
avdAluong avatiBetat oe avBpwnoug nou dev €xouv thv duva-
161NTa Va v agloAoynoouv Adyw ENAEWYNG TwV anattoUPEVwY
€€EIBIKEUPEVWV YVWDOEWV.

H Evawon EMAvwv Xnpikdv Kat o MaveAhviog Z0AMoyog Xn-
MKV Mnxavikdv katayyéMouv otnv eMAnVIKA Kowvwvia v
ahadoveia tou KaBnynth lewnovikhg Kat YnoupyoU Aypotikng
Avantuéng kat Tpopipwy K. ABavdaolou Toautdpn va EKXWPACTEL
Xwpig kapia emotnpoviKA tekunpiwon, 1o Sikaiwpa XNPIKWY Kat
HIKPOBLOAOYIKWY avaAUCEWY TPOPIHWY OTOUG anogoitoug Tou
Tuhpatog tou onoiou givat kKaBnynTAG.

Xtnv EAN\@da tou 2014 nou péoa and TG NPOoWLKEG NPAKTL-
KEG KaL TIG OUVTEXVIAKEG AOYLKEG TWV NMPONYOUHEVWY SEKAETILOV
£€prace oto onpeio va aywviletal va opBonodnagl, oL guvaia-
Y£G Kdtw and 1o tpanédL 6ev éxouv nAéov B€an. To endpevo di-
atpo@iké okavdaho nou Ba NpokUYeL Adyw €AAEINOUG XNULKAG
h pikpoBloAoylkng avaAuong Tpo@ipwy Ba €xeL Kal ovopatenw-
VUpO.

AnAwvoupe 6t n E.E.X. kato N.2.X.M., ye uneuBuvétnta anéva-
VIL atnv Kowvwvia, Ba aviitaxBolv oBevapd Kat pe kGBe vouipo
Tpoéno otnv ulonoinon Twv oxediwv tou Yn.A.A.T. nou pévo oté-
X0 €X0UV va avanapdyouyV TLG NEAATELOKEG NPAKTIKEG Kal e§unn-
PETNOELG TwV ouviexvidy (BA. TEQTEE), Bétovtag o kivbuvo
dnpoota uyeia kal og ap@laBntnon to pdAo tng MoAueiag.

Mawn AE/EEX Ma tov M.ZXM.
0 NPOEAPOX 0 NPOEAPOX

Ap. AB. TMAMAAOIOYAOX Ap. KON/NOZ BAOEIAAHY

Ap. MNpwrt. 88

Ixeukd pe onpeia opNiag tou YnoupyoU AA.T., 6nwg autd dnpooted-
Bnkav otnv LotooeAiba Tou YNAAT.

ABhva, 22 lavouapiou 2014

H AE tng EEX pe éknAngn &idBaoe otnv wotooeAiba tou YNAAT tn &n-
poaoieuon onpeiwy Tng opiAiag Tou kou Toautdpn atnv oAopéAELd TG
BouAnG oxeTikd pe to NOAUVOH00XEBLO MoU QUTEG TIG NéPEG oulnteital
oto EMnviké KotvoBoUAwo kat ouyKekpLpéva:

1° onpeio. «Zag Bupilw otopikd 61t o EQET énutoupynbnke ato 161
Ynoupyeio Biounxaviag, apydtepa Yrnoupyeio Avdntuéng kat puBuioe ta
Béuara ¢ napaywyng pogiuwy péow e petanointiking Blounxaviag
tpopiuwyv. 1 autd Kat €ixe Kat uovo XnuikoUg».

ANANTHZH: To opyavéypappa tou EQET Bdoet tou MA 223/2000 i6pu-
oh¢ Tou npoBAéneL nepinou 550 Béoelg ek twv onoiwv (GpBpo 20): 108
ME Kinvidtpwv, 100 MNE Mewnévwy, 69 ME Xnpikwy, 15 ME Xnpikov
Mnxavikav, 18 MNE latpwv-Yyelovohéywy, 3 MNE BloAdywv, 40 TE Te-
xvoAdywv Tpopipwyv KAN. Mou otnpidetal enopévwg n BEon Tou Kou
YnoupyoU 6t o EQET katd tnv Snploupyia tou gixe gévo xnpuikoug;

2° onpeio. «Eva {wo, éva opdyio, b€ Ba npénet va 1o bel 0 KInviaipog
yla va ndet ato KpeonwAeio; Na yiati Aéue apevog uev KAnoleg unnpeaieg
10U Ynoupyeiou Aypotikng Avdantuéng kat Tpogiuwyv, oag avépepa yia na-
pdbelyua to Kouudt 1o KTINVIatpIko, o EQET bev éxel kavéva Kinvia 1p0».

AMANTHZXH: Auth ™ otyph to npoownikd nou undpxet otov EQET
anoteAeital petafy AMwv nepinou and tg KAtwbL dKOTNTEG: 47
MNE Kinvidtpwy, 45 ME lewndvwy, 19 TE Xnpikwy, 10 ME Xnpikav
Mnxavikwv, 3 MNE BloAdywv, 5 Ebikd Entotnpoviké Mpoownikd, 20
TE TexvoAoywv Tpo@ipwv. Mou otnpiletat enopévwg n BEon Tou Kou
YnoupyoU 61t 0 EQET oto Ktnviatpikd Koppdt dev €xeL Ktnviatpo;

3° onpeio. «/Tou pelwverat Aoundv o péAog tou E@QET: And nou guyave
enatipoveg tou EQET:»

ANANTHEZH: Aev eivat 6Uokolo yla Tov Ko Ynoupyd péow otoixeiwv
ané tov EQET va &et tn Stakupavon tou npoownikoU. Le kKABe nepi-
nTwon N onPEPLVA Katdotaon Seixvel ePpavwg OtL HEow TNG UNOCTE-
Aéxwong Kat Ing otadlakhg Slaxpovikng apaipeong appodlothtwy — n
onoia Kat péow autol tou noAuvopooxediou ouvexiletal — enixelpei-
1at n ana&iwan tou popéa, n onoia Ba entteuxBei alyoupa, av ouvext-
otel autdg o kathpopog. KAeivovtag ouvoyiloupe:

A. O Xnpkoi npopavadg, 6nwg NnpokUnteL and ta otolxeia tou opya-
voypdppuatog, dev eival n enikpatovoa opdda atov EQET tpa, Kat
oUte Atav note.

B. O yewtexvikoi oUpBoulol tou Kou Toautdpn capwg kat dev Ka-
vouv KaAd th SouAeld toug, T otlyph Nou Tov aghvouv va ektiBetal
pe Tétoleg GnAwoeLg, ol onoieg eival navieAwg avalénioteg kal dev
otnpilovtal og otowxeia. Apaye yia néoa dA\a 8€pata n nAnpopdpnaon
tou Ynoupyou eivat otpeBAn;

I". L& kGBe nepintwon pe autd to NoAUVopooxELLo ol oxedlaopoi au-
TV nou entBupouyv tnv Katdpynon t6go tou EQET, oo kat tng noAue-
niotnpovikétntag tou Enohpou EAéyxou yia tnv Ag@dAeta twv Tpogi-
Hwv @aivetat va euvodwvovtal o Bdpog tng dnudota uyeiag.

Eivat kpipa nou eni tng Ynoupyiag tou kou Toautdpn, evég Maveniotn-
HlakoU daokdAou, 6Aa autd dpopoloyolvial ato dvopa TnG oUYKUBEP-
vnong Kat tng dtdAuong.

AAHOEIA KE ZAMAPA MOIA EINAI H OEZH ZAX A OAA AYTA;
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YuvdEapou Zuvtaiouxwyv

XnpiKwv TEAX

O Xovbeopog Tuvtalouxwyv Xnpikwv TEAX

ékoye tnv MNMpwtoxpovidtkn [itta tou,

tnv 22 lavouapiou 2014 €1¢ tnv aiBouca tng EEX

61a tov epxopd tou NEOY ETOYZ 2014.

H npogéheuon twv ZuvadéApwyv wg Kal twv Akaodoéxwv unnpge
e€alpetkd peyain €1g aptBudv atdpwy, yeyovag 1o onoiov ikavonoinoe
AL

H optAia tou Mpoédpou tou Luvdéapou K. Ayuthiou Xpuadyn npog toug
npoakekAnpévoug hto n §AG:

Ayanntoi ZuvadeAgol, pileg kat piloL Kaleopévol pag,.

Yag KaAéoape oApEPa yla va ouveoptdowpev tov epxopd tou NEOY
XPONOY 2014 kat va euxnBoUpe 6nwg o NEOX XPONOZL eivat kaAUte-
POG 6AWV TWV NPONYoUPEVWY, Yld EPAG Kat GAOUG TouG cuvavBpwnoug
pag.

0 Xpdévog nou £€puye pag dpnoe NoAAd padpata, o 6Aoug toug Topeig
otnv uyeia, tnv anaoxdAnan, tnv nawdeia kat Kupiwg €1 nv Owkovopia
g Xwpag pag.

Yuvénela ing kakng OlkovopIKNG Kataotdoswg, nnyaivoupe, and 1o
Kak6 ato xelpo6tepo. Ot NOAU HIKPEG ouUVTAgELG pag, oL onoieg anote-
Aouv tov povadiké népo eMBLDOEWG, TUVEXWG PELVOVTAL PE AMOTE-
Aeopa va pnv KaAUNToupE TIG BLOTIKEG HaG aVAYKEG,.

YIhApepa eival nuépa ylopthg, §exvolpe ta duadpeota Kal xaipdpeba
nou €{oBe kovtd pag yla va kéyoupe tn Bao\dnitta tou Xuvdéopou

pag.

Yag euxépeba Aoindév KaAn uyeia, xpdvia NoANd, KaAh xpovid Kat o
Kawvoupylog Xpévog va pépel KaBe gutuxia €1g g OlkoyEvelEg pag wg
Kat 6Aoug Toug ouvavBpwnoug pag.
XPONIA TIOAAA

En’ eukaipia Ba BéAape va napakaAéooupe toug Zuviaglouxoug ouva-
6EAQOUG pag, dnwg Npoaépxovial €1G 1ag LUVEAEUOELG TOU LUvOEapou
pag, npog evnpépwon twv, dla ta cupBaivovia €1g Tov XwWpo Twv ou-
v1a&lodoTIKWY, Wate £xovtag Kal Tag WOIKAG Twv andyelg €N’ autwy, va
anopaci{oupe acparéotepa dia 10 KAAGV GAwv.

Epétog AAyel n Bnteia tou napéviog AL, ondte Ba éxoupe lev. Tuvé-
Aguon kat EkAoyég, 6ia tnv avddelgn véou AL, tnv 12nv Maprtiou 2014.
Lag nepLPEVOUE.

Ltnv onpepvh ylopth, pHag TiHoUV PE TNV Napousia Twv oL K.K.:

1) NanavikoAdou Avaotdatog - Mpéedpog ETEA

2) MouAivog NikdAaog - Mpdedpog Avwr. Tev. Tuv/6iag Zuvt. ENGG0g
3) KAingel Awopevg - Mpdedpog Luv/xwv TEAYEK

4) Kavtag AptototéAng - Mpdedpog Zuv/xwv TANMY

5) Kapapntaog Xpnotog - Tp/pxng t. TEAX.

Xpévia noAAG Aotndv €1g 6Aoug pag, napdviag kat anéviag, ané tnv onpePLvh ylopth Kat e kahh uyeia.

0 MNpbéedpog tou uvs. Zuvt/xwv Xnpikawv TEAX

Aupidog Xpuodyng
Kngpuowa 05.02.2014
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BpaBeuon diakp1Béviwyv pabntwyv

otnv Odupniada Xnpeias,
otov 27° MNaveAdnvio MaBntiko Alaywviopd Xnpeias.

Konn nitas 2014.

Ltnv AiBouca TeAetwy Tng
E.E.X. npaypatonotnBnke otig
12 ®eBpouapiou n ethcta
ekbNAwon ya th BpaBeuon
Twv SlakplBéviwv pabntwv
otnv OAupnuada Xnpeiag kat
otov 270 MNaveAAAvio MaBntiké
Awaywviopé Xnpeiag kaBwg Kat
n Konn tn¢ Baow\énwtag 2014.

0 MNpoéedpog tou Mepipepetakol Tuhpatog Atttkhg kKat KukAddwv Aa-
plavog AyanaAidng kaAwaodploe TouG NPOOKEKANKEVOUG: Tov Aldeot-
poAoyldtato natépa Eudyyeho Mapkaviwovn kat ouvadehpo Xnpikd,
Tov leviké lpappatéa Epeuvag kat Texvoloyiag Ap. Xphoto Baolha-
Ko, Tov BouAeuth Aptag kat Avaninpwth tou levikoU pappatéa tng
KowoBouAeutikhg Opddag tng Néag Anpokpartiag K. lewpyto XT0Ao,
Tov BouAeuth tou LYPIZA k. Koupdkn, tn BouAeuth tng Anpokpatt-
KA Aplotepdg K. M. Penouon, tov BouAeuth tng Néag Anpokpartiag
Kat ouvadeAdpo Xnuké K. . MaoxaAidn, tov Mpappatéa MNadeiag tou
MAZOK, kaBnynth EMI k. Avbpéa Avbpednoulo, Tov eknpbdowno thg
MNeppépelag Attkng, Meplpepelakd LUpBoulo K. Kwv. ABavaobnou-
Ao, Xnptké, tov levikd AleuBuvin tou levikoU Xnpeiou tou Kpdtoug
Ap. Avdpyupo Koutalhiépn, tnv MNpodedpo tou MNaveMnviou uAéyou
Xnpkwv Blopnxaviag kat Enixelphoswy k. XapikAela Manaxphatou,
Tov MNpbdedpo tou Xuvdéapou Luvtaglouxwy tou Tapeiou Enkouptkhg
Aopdhong Xnpkav K. Apido Xpuadyn, tTnv KaBnyntpia tou EMIT k.
Mapia MetponoUAou — OEevkiouv kal toug Npoédpoug twv Enotnpo-
vik@v Enutponav kat Tunpétwy tng E.EX.

Ltn ouvéxela ol enionpol npookekAnuévol anndBuvav alviopo xat-
petiopd evad SlaBdaotnke xatlpetiopdg tou Ypunoupyou MepBaAoviog,
Evépyelag kat Khipatkhg ANayhg k. Makn Manayewpyiou.
AkohoUBnaoe n opiAia tou Mpoédpou tng E.E.X. Ap. ABavaaiou Mana-
donoulou.

Katénwv o npwnv MNpdedpog tou Tpuhpatog Xnpeiag kat Xnpikhg Ek-
naideuong k. M. Maupdnouhog avapépBnke otnv opydvwon Kat dia-
Sikaoia tou AlaywviopoU kat akoAoUBnaoe n anovopn twv BpaBeiwv.
210 b6eUtepo pépog tnG eKBNAwaoNG ylve n konh tng Bao\énttag kat
petd unhpge pua pikph de€iwaon pe tig uxég 6Awv yla uyeia kat npo-
konh 1o 2014 Kat ot gaBntég oe 6An tnv EAAGSa va ndve akdéun nwo
YnAd kat atnv OAupnudda.

H Awoikouoa Enttponn tou Mepipepetakol Tphipatog ATk & KukAa-
dwv tng’Evwong EMAvwy Xnpikwv euxaptatel Beppa toug xopnyolg
NG eKONAWONG:

B ABnvaiknh ZuBonotia A.E.

HEVAAE.

HIONAE

W | & . IkAaBevitng A.E.
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ENQIH EAAHNQN XHMIKQN, N.M.A.A.N. 1804/1988
Kaviyyos 27, 106 82 ABrva, TnA.: 210 38 21 524, 38 29 266, Fax: 210 38 33 597

ASSOCIATION OF GREEK CHEMISTS
27 Kaningos Str, 106 82 Athens, Greece, Tel. ++30-1-38 21 524, ++30-1-38 29 266, Fax: ++38 33 597

http://www.eex.gr, e-mail: info@eex.gr

Wngpiopa
'evikns Tuvéndeuons MN.T. Osooandias
tns 15ns OeBpouapiou 2014

Ou Xnpkoi tou Meppepertakot Tunpatog
Beaoaliag tn¢’Evwong EAMAvwv Xnpikwyv (EEX),
eKTIHVTAG OTL N avepyia anoteAei o§utato
KOWwVIK6 npéBAnpa and to onoio nAATIoval Kat
ot idlot Kat otL o€ nepLédou¢ Kpiong anatteital
ané 6Aou¢ peyaAUtepn eypAyopon Kat etoludtnta,
{ntoUv ané tnv EEX:

a) Na avabdeiel 10 endyyeApua Tou XnpikoU npog 6Aa 1a Kowvwvikd enineda, ald
Kal Npog Toug appédloug popeic, ot onoiot HAAAOV ayvoouUv OTOXELWOWG TIG
enayyeAdatikég duvatdinteg tou kAGBe enoTnpoviKoU KAGdou.

B) Na npootatetoel tnv Entothpn tng Xnpeiag andé toug oUyxpovoug aAXNHLOTEG.

y) Na a€lonownaoet kGBe vopikd péao og €BVIKG Kat eupwnaiké eninedo, NpokelUévou
va punv unoBaBptotel o Topéag tng xnpikhg avdiuong, dnwg npdopata
enxelphBnke anéd 1o Ynoupyeio Aypotikng Avantugng kat Tpopipwy, kaBdéoov
autd, ekToG Twv AMwv, onpaivel cuyxpoévwg unoBdaBuion tng notdtntag g (wng
TWV MNOMTWV YEVIKOTEPQ.

6) Na npoxwpnoel dueoa oe dAeg TG npoBAendpeveg Sladikaoieg yla tnv unoypagn
Tou N.A twv enayyeAHaTK@OV SIKALWPETWY TwV XNPIKMYV, NPOKELUEVOU Va
OTAHATACEL TO PaVOHEVO TNG UPapnayng apHodLoTATwY and NapePPePEiqg
KAGdoug.
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A1B8afdopixAn

Aities, Xuveneies, MNpodnyn

Ap. Bwpdag Mayyog - Ap. X1éN\a Matepdkn
.. .Epyaothpio MepiBaroviikwy Epsuviov/EKEDOE «<AHMOKPITOZ»

H aBahopixAn, npoidv kupiwg kadong Blopddag Kat xnpikd eneep- PWEG WPeG Kupiwg, TNV KaB Uyog avadeuon twv agpiwv padwv
yaopévng §uAeiag anoteAet éva npéBAnpa pe naykéopieg Slaotdoelg. €NLteivouv TN CUCOWPEUON TNG CWHATBLAKAG UANG KaL TwV agpLuwv
Mépa and 1g BpaxunpdBeopeg h pakponpdBeaUeg ENNTWOELG OTNV punwv og xapnAd Uyog pe anotéAeopa thv endeivwon tou npo-
avBpwntvn uyeia, Bewpeitat unedBuvn yla onpavikd npoBAApata ota BAApatog. Apvntikh gival eniong n enibpacn tng napatetapévng,
olKoouathpata Kat 1o neptBaAov yevikdtepa. Av Kat n enkvduvotnta HE HIKPG BlaAeippata, EMeYnG Bpoxontwoewy Nou €XeL wg ena-
Tou Pawvopévou €xel dleBvidg avayvwplotel 6w Kat Kapd, n aulh- K6AouBo tnv anouaia evég onpaviikol napdyovia kaBaplopol tng
TNON anéKINoE GUYKEKPLPEVN atdévia Kal oapnh npooavatoAlopd otav atpéopalpag. MNMapdMnAa, pe thv §npdtnta tou €ddpoug yivetal
1a npoBAApata epgaviotnkav otnv AN enBapupévn atpéopalpa twv €UKOAN N €NAVALPNON TWV ALPOUHEVWY owHatdiwy atnv atué-
€MNVIKWV peyalounodAewy. opaipa.

H kalGon §0Aou og obépneg h 1{dkia anoteAoloe Kat anotelel pa ka-  H ave§éleyktn Aowndv Aettoupyia twv T1{aKidy Kat n kaion akatdAn-
VOMoLNTIKA Kal 0lKoVopikh AUon Béppavong og apaloKatolkKNpéva Xxw- AWV UAIKMV 0€ UVBUAOHS HE TG ENKPATOUTEG HETEWPOAOYIKEG GUV-
pLé tng EMnvikhg enapxiag. e kapia nepintwon dpwg dev pnopeiva  Bhkeg odhynaoe otn dnploupyia tou 1o§ikoU vépoug tng alBalopixAng
anoteAéoel AUon B€ppavang o€ NUKVOKATOIKNPEVEG NOAELG KaLTta ano-  Kat tnv avunégopn atydogatpa twv peyaloundAewyv. Ta Bpaxunpd-
teAéopata puag térolag t1dong Bidvoupe onpepa o peydAeg actikég  Beopa anoteAéopata authg tng unoBabulong otnv uyeia Twv Katoikwy
neploxég 6nwg n ABhva kat n Bea/vikn. Ta t{dkia Twv Slapeplopdtwy  éxouv hdn apxioet va yivoviat aviAnntd pe tnv ad§non twv enoké-
otg néAelg eivat oxedlaopéva yla StakoapntikoUg AGyoug Kal olyoupa  Wewv ota VoooKopeia e avanveuotikd npoBAApata Kat alepyieg.
dev pnopouv va anoteAécouy 1o KUpLo péco Béppavong toug, 6edopé- Mo avnouxntikd eival dpwg 1a pakponpdBeopa anoteAéopata tng
vou tou noAU xapnAoU BaBpou anddoong nou ta xapaktnpilel, 16laite-  €kBeong Tou avBpwnou g 1600 UYNAEG OUYKEVIPWOELG CwHatdiwv
pa og oxéon pe 10 Adyo Beppaviikng anddoong/eknopnég owpatdiwv.  ta onoia, cUPPwva pe endNULOAOYIKEG PENETEG, entBapUvouv Toug
Eniong n éN\ewn npodiaypa@v yia tnv kadon §uAeiag oe ouvbuaopd  nvelpoveg, au§dvouv ta kapdlakd voohpata Kat eVIEAEL PHELWOVOUV TO
HE TG Kakhg notdtntag §UAGoopNeG Kal tnv avegéAeykin kalon ott-  npoodékio {whg. LUupwva pdAota pe tov latpiké XUAoyo ABnvdv
dnnote §0Aou (Naléta, voBondv, pehapiveg), £xouv dnploupyhoel Pla  cuvbéetal Gueoa Pe T yevotogkATnTa, TNV KapKIvoyévean, KaBwg eni-
onpavttkh unoBABuion tng nowétntag 1éoo Tou ecwteptkol NePBAA-  ong Kal UNOKAWVIKEG HOp@pEG aBnpwpdTwang.

Aovtog, 6nAadh twv KatolkLwy, 0o Kal tng e§wteplkhg atpdagpatpag. 0 Maykdapiog Opyaviopée Yyeiag kat NAABOG ENENHIOAOYIKMV HEAE-
Ot peTewpOoNOYLIKEG OUVBNKEG Kal N yEwypagia Plag NePLOXAG anote- TV avd tov kKOopo eNBeBaLWVOUV TIG apVNTIKEG ENLITWOELG TWV XNHL-
AoUv ennpéoBeteg attieg emdeivwong tou npoBAnpatog. Ma napd- KWV oucLwv Nou ekAUovtal anéd tnv kalon Blopdadag. Zuviotwviag pia
delypa otnv neploxn g ATiKAG: and Mo Ti§ onPAavIkéG Nny£G alwpoUpevwy owpatdiwy Kat aéplwv
a) oL NOAU xapnAEC TaxUTNTEC avépou (katdotaon dnvotac) puNwv (NNTIKEG opyavikég evawoelg, oeibla tou alwtou, do€eibio
Tou Beiou, povoleidlo Tou dvBpaka, K.a.) nailel Blaitepa onpaviikod
pOAo Oxt pévo o€ Tontkh KAipaka aAd kat naykéopia. Mépav g av-
Bpwnivng uyeiag, ennpeddel Tnv KAWATKA aAhayn, Ti§ aTHooPalplkég
dlabikacieg, tnv opatdtnta Kat tnv nAakn aktvoBoAia. XApepa, 10
y) ot BepHOKPACIAKEG avVACTPOPEC, MOU €UMOBITOUV KATA TIG VUXTE-  gyBiapépov TNC EMOTNHOVIKAC KOWOTNTAC £XEL OTPAPEL OTNV OLKIAKA

B) n auxvh evalayn tng StelBuvong Tou péaa oto 24wpo (Slaokopnt-
op6G TwV alwpoUpevwy owpatdiwv o Ao 10 Aekavonédio aAAd
6XLTn Petagopd toug €§w and autd) kat
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kadon §0Aou KaBwg anoteAei kaBoploTiké napdyovia yla n dlapdp-
Pwaon NG noldtntag Ing atpdoPalpag 1o Xewva. MoAudpBueg eivat
oL €MBNPLOAOYLKEG Kal TOEIKOAOYLKEG HEAETEG MOU €XOUV TEKPNPLADTEL
v dueon oxéon NG alwpoUPeVNG owHatldlakhg UANG pe thy
avBpwntivn uyeia, Adyw TG KaBeautoU puong Toug, aAAG
KaL TV ENHEPOUG TOEIKWYV eVaewV nou Bpiokovtal
npoopo@npéveg eni autwv. Ta agpoAlpata napd-
yovtal €{te NpwItoyevwg €{te SEUTEPOYEVIDG EVWD
oL ENNTWOELG Toug Notkilouv avaAoya pe 1o pé-
y€Bog, tn xnuikh olotacn Kat Tn ouykéVIpwon
TouG. Endnpioloyikég peléteg unodeikviouv
LoXupoTEPN 0XEON TWV AENTOKOKKWYV KAAOpA-
Twv (PM2.5, PM1) éxt pévo pe npoBAhpata uyei-
ag (au§npéva avanveuotikd Kal kapdelayyelakd
npoBAApata, petwpévn Asttoupyia Twv NVEUPOVWY,
epebilopd ota pdtia, tn pUtn Kat 0 Aatpgd K.TA) aA\d
Kat ge au§npévn Bvnotpdinta.

I16laitepng onpaociag eivat o peyaAUtepog xpdvog napapovng
ToUg otnv atyéopalpa, N Kavoetntd
TOUG va PETapEpPovIalL O Peya-
AUtepeg anootdoel aMAd
Kat n augnpévn Kavo-
nta toug va dielodu-
OUV OTd KOTWTEPA
TMAYATA TOU ava-
NveuotikoU ou-
OTAMATOG,  Kal
TMAYO AUtV
va  €l0€pXeTal
KaL ot oUoTN-
MIKA  KUKAO-
popia
H  &iepelvn-
oh TOU @al-
Vopévou mng
atBalopixAng
Kal twv  npoid-
VIWV aUTAG KabBwg
Kat o npoadloplopode/
rocotikonoinan Twv
XNUIKWV NPoiéviwy authg
ouviotoUv anapaitnteg npouno-
Béog1g yua tnv avdntu€n anodotikwy
oTPATNYIKWV Aéyxou yia tn BeAtiwaon tng nodtntag tng atyéopalpag.
H avdaykn yua tn nploupyia evég loxupol vopoBetikoU nAaigiou kat
tn Slapdppwon Buwolwy AUogwyv wote va npootateutel n dnpoaia
uyeia kat 1o neptBaMov eival enBeBAnpévn. H noAuteia Ba npénel
va oupBAAeL pe anoteAeopatiké oMo 1600 Pe NPOANNTKEG 600 Kal
pE KataotaAtikég evépyeleg. H enapkng evnpuépwaon tou Kolvou Kat n
Unap&n KwvAtpwv and tnv noAueia pnopel va odnyhoel og pia ava-
oTPoPn authg tng tdong. KaBwg otn diadikacia tng KapKivoyéveong
dev undpxouv aopaln 6pla €kBeang Kat 10 K6oToG oth Snpdota uyeia
€ivat NoAAanAdoLo ToU 0IKOVOULIKOU KOOTouG, 0 axeSlaopdg npénet va
nep\apuBdvel opBa Bhpata kat evépyeleg nou Ba éxouv didpkela oto
xpdvo Kat avioxn otnv KaBnuepvotnta.

Me yvpova ta napandvw AngBnke Kowvh Ynoupyikh Andgacn

(70601/23.12.2013 BpaxunpéBeopa oxédla dpdong ya v avile-
TWNWON NG ATPOCPAIPIKNG punavang and awwpoUpeva owpati-
6la) n onoia dnpootelBnke otnv Epnpuepida tng KuBépvnong (DEK
B°3272/23.12.2013) owmnv onoia npoBAénoviat pétpa mou Eekvolv
ané ouotdoelg kat KAlpakawvovtal, avéioya pe 1o BaBud cuykévipw-
ong aipoUpevwy cwpatdiwv atnv atpdoPalpa, PEXpL Kal o€ dlakonh
Attoupyiag eyKataotdoswv KeVIPLKAG BEppavong oe dnpdola ktipia,
KAeiowo oxoAgiwv, neploplopolq atnv KukAogpopia Kal tnv napayw-
yw&n dpaotnpidtnta. Ta Baowkd onpeia tng KYA, nou agopolv TG nept-
660uUG Mou n ouykévipwon alwpoUpevwy ocwpatdiwv unepBaivel ta
150 mg avd kuBKo pétpo aépa, sival ta e§g:

- Atopa pe avanveuotikd npéBAnua h Kapdlonabeig kabBwg eniong
1a nadid kat nAikiwpévol Ba npénel va ano@Uyouv KABE cwuatikh
doknaon o€ e§wTepIKOUG Xwpoug Wlaitepa oe neploxEg Pe augnpévn
KukAogopia.

- Alakonn Aettoupyiag Twv oxoAeiwv

- YUaotaon yia diakonnh xphong takiv & pUuBuon Tou Beppoatdtn oToug
18°C o€ nepintdoelg Unap§ng KevipltkoU cuathpatog Béppavong.

- Anaydpeuon Asttoupyiag anoteppwtkwy KABAvwY kat onotacdh-
note Kalaong o€ AVOLKTOUG XWPOUG.

- Awakonnh tng Asttoupyiag Twv €yKATaoTAoOEWVY KEVIPIKAG Bépuavang
o€ OAeq 11G dnpodaoleg unnpeaieg, pe e€aipeon Twv eykataotaoswyv
nou xpnatponotolv aépla Kalaolpa Kat Twv Kinpiwv nepiBaAyng kat
KOWVWVLKAG Npévolag.

- Mepropiopoég katd 30% tng Blopnxavikhg-Blotexvikng dpaotnpldtn-
106 Kat anayépeucn KukAopopiag twv Bev{vokivntwy IX, oxoAkwv
Aew@opeiwv KaBwg kat GAwv Twv goptnywy dnpdactlag xphong.

- Mndevikh xpéwan tng katavahwong evépyelag yla Toug SikaloUxoug
tou KOT kat ékntwon 70% yia tig Sopég nou napéxouv UnNnpecieg
KOWWVIKAG PpovTidag pe otdxo va 60Bel Kivntpo yla xpAon NAEKTpL-
KWV ouokeuwv Béppavong avtl yla t¢dkia, oopuneg kAn. MAéov twv
napandvw pétpwv nou npoBAénovial otnv KYA Bewpeitat onpa-
VIIKA Kat n Anyn pétpwv euatoBntonoinong tou kowvoU. Evoeiktikd
npoteivovtat:

1) Zuvexng evnpépwan and €8ikoUg wote oL NoAlteg va yvawpi{ouv ek
TWV NPOTEPWV, NWG va avayvwpi{ouv ta npwiha onpddla Kat ou-
pntwpata otnv endeivawon g katdotaong uyeiag toug, and thv
€kBeon toug atnv alBalopixAn kat va ta avipetwni{ouv dueoa.

2) Taktikn evnpépwaon Twv NOATWY yia ta enineda atgooPalptkv
pUNwv aA\G kat NPOBAEYNG PETEWPOAOYIKWV (PAVOUEVWV NMOU
€uvoolv TN guoowpeuon pUNwWV He Tautdxpovn €kKAnon yia
peiwon twv kadoeswv EUAeiag.

3) Zuvexng evnuépwon tou Kolvol and €L61KoUG yid TG ENUMTWOELG
otnv uyeia ané kadon akatdANAwWY UMK®V

4) T0otaon pn XpAong XNUIKWY npooavappdtwy, uleiag eunott-
opévng Je XNUIKA Kat KABe €idoug NAaoTikoU KaBw¢ odnyolv oe
€KNounn To§lkwv aepiwv péoa Kat £€Ew and to onitt.

5) ‘OAa 1a 1dKia, ot Kapwvadeg, Kat ol oduneg Npénet va eAéyxoviat
Kat va niotonotoudvial wg Nnyég Bépuavang Péoa and CUYKeKpL-
péveg Sladikaoieg kal npétuna.

6) Na undpxouv otoug xwpoug kauong Blopadag, nou eival eQIKT,
avixveutég CO (uovogeidio tou avBpaka) yia tnv npdéAnyn g to-
§IkAG Spdong Twv au§npévwv entnédwyv oe CO.
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H eupwnaikn petagppacn
xpelaletal Kal XnHiKous

H enikeipevn avavéwon onpaviikoU HEPOUG TOU HETAPPAcTikoU Npo-
ownkoU tng Eupwnaikhg Enttponng anoteAei povadikn eukatpia 6i-
aTOPEAKAG oUVEPYaaiag yla Tov EPNAOUTIONS TNG EANANVIKNAG YAWOOAG
H EMGba €yve 1o 100 pélog tng eupwnaikhg okoyévelag 1o 1981 al\d
0Tn XWpa pag dev unhpxav T6Te NAVEMIOTNHPLAKEG OXOAEG PETAPPAONG.
M' autd Kat ta Keipeva twv LuvBnkwv petappdotnkav and opadeg
YAWGOOHABWY VOLKMYV eV OL UNNPETIEG HETAPPAONG TwV BECHIKDV
opyévwv tng Eupwnaikng Evwong oe BpugéMeg kat AougepBoUpyo
otehexwBnkav pe yYAwaooopaBeig ntuxiouxoug Sdpopwv edIKoTNTWV
nou eixav eknaldeutel oe oxoAéG Tou e§wTePLKOU M €ixav anoKtNoel
npaktkn epnetpia. Ot NpwTot autol petappactég htav NoAttkol pnxa-
VIKOI, HnxavoAdyoL, apXITEKTOVEG, XNHLKOL, papuakonolol, BloAdyol kat
paBnpatikol. ‘OAot Toug hEepav NoAU kaAd Eéveg YAwaooeg Kal navw
ané 6Aa éypapav owatd eEMnVIKA.

Ytablakd, pe ™ dnpoupyia NAVENIOTNPOKWY TUNHATWY PETAPPAcn(
kat dieppnveiag, npwra oto l6vio Maveniothpio to 1986, petd oto Kano-
Slotplakd 1o 1998 kat 1éMog oto ApiatotéAeto 1o 2003, oL unnpeoieg pe-
tappacng og BpugéMeg kat AougepBoUpyo dpxioav va npocAapBdvouv
Kal HETaPppaotéG nou dev eixav KAveL EEEIBIKEUPEVEG TEXVIKEG ONOUBEG.
LAPePa, N NPWTN €KEiVN YEVIA TWV PETAPPACTWV TEXVIKAG KateUBuv-
ong apxiCel va anoxwpel ayd-otyd Adyw opiou nAwiag. Méoa ota
endpeva Aiya xpdvia onpaviikd nooootd twv unnpetodviwy eEeibiL-
KEUPEVWY PeTappaocty Ba €xouv ouvtaglodotnBei. Etol avakuntel 10
€PWTINHA: APKOUV OL HETAPPACTEG YEVIKWV KABNKOVIWV yla va KaAu-
YouV TIG HETAPPACTIKEG AVAYKEG TWV EUPWNAIKWY BECUIKWY opyd-
vwv; 16{wg étav ta Keipeva nou npénel va petappaactoly yivoviat 6Ao
Kat nto noAUnAoka. H petdppacn twv ovoudtwy noAUNAOKwWY opyavt-
KWV EVOEWV ata ENANVIKA pe BAon Tnv anodeKTh XNHLKA ovOopaToAo-
yia duakoleUel akdun Kat €UNelpous XxnUikoUug. NEEG HETaPPAOTIKEG
anawhoelg dnyloupyei n woxbouoa vopoBeoia ywa thv Kataxwplon,
tnv a§loAdéynaon, Tnv ad€lod6TNon Kat Toug NEPLOPLOHOUG TWV XNPLKWV
npoidviwv (REACH). H owoth petdppaon twv Kelpévwy yia thv ana-
yopeuan tng XpAong GUTOPAPHAKWY, yla TIG eNKivbuveg ouaieg ota
POPIa Kal ota KaAuvTka anautei yAwooopaBeig xnpkoUq. lNa
petdppaon dAAwv Kelpévwyv anattolviat ENOTAROVEG GAWV €L6IKO-
thtwv. Ot G evepyelakég npodlaypapég Beppavinpwy Kat Yuyeiwy,
oL npodlaypaPég yia 1o eupwnaikd odnpodpopikd clotnua, yla TG
aEPONOPIKEG HETAPOPEG, Yia Ta AAlEUTIKG epyaleia Kal ta (xBuanoBé-
pata B€touv onpaviika npoBAnpata opoloyiag. Ma va pn pizhooupe
Yl Ta OLKOVOULKG Keipeva nou npéneL va petagpactoldv oto nAaiolo
Twv véwv dladikaolwy yia 10 Eupwnaiké E§aunvo f twv dadikaot-
wv unepBoAikoU eMeippatog. TéAog, ta Keipeva yla 1a npoypdupata
€peuvag ae Topeig dnwg n vavotexvoAloyia, N PoUMNoTIKA Kal n kata-
VEUNPEVN NANPOPOPIKA cuxvd anattolv eEelBIKEUPEVEG YVIDDELG Kal
navw an’ éAa katavoénon BaoKWV €MNOTNPOVIKWYV EVVOLWV Nou dev
€ival Ndvta Kthpa Twv ntuxiouxwyv Bewpntikhg KatelBuvong.

Mg pnopoUpe va avupetwniooupe 10 NpéBAnpa BpaxunpdBeopa kat'
apxdg Kat atn ouvéxela pecopakponpéBeapa; BpaxunpdBeopa pnopei

EMNIKAIPOTHTA-ENHMEPQZH »)»

va evBappuvBel n ouppetoxn €et-
Slkeupévawv  enotnpéVWV  M.X.
XNHIKWV GTOV aVOLKTO Slaywvi-
opé nou Ba opyavwBel evidg
tou 2014 yia v Katdpton
nivaka enNtuxéviwy ané 1oug
oroioug Ba entkeyoldv yua
npéoAnyn petagpactés. Ba-
olKh anaitnon, n yvaon &0o
TOUAAxLotov anéd TG enionpeg
yAwooeg g Evwong ektdg
andé 1a eMnvikd (pia and g
oroieg npénel va eival 1a ayyAkd,
10 YAANKA A 10 YEPHAVIKA).
MeoopakponpéBeopa,  ehniletat
10 PETONTUXIOKA npoypduuata otov Topéa
g petdppaong Ba ouvepyaotolv We TG aVTIOTOIXEG OXOAEG BETIKAG
kateBuvong pe 6tnAd otéxo. Apevég, va Géxovial NTuxtoUxoug pn-
XavikoUg, XnpkoUG, pualkopaBnuatikols, gpappakonolols Kat Blo-
Abyoug nou enBupolv va epyactolv wg HETAPPACTEG. LNHELDVETAL
OTL oL OXOAEG pETAPpPaOnG opyavwvouv hdn pabhpata yua petdppacn
VOHLKWV KOl OLKOVOULKWYV KEIPEVwY Kal kanota paBhpata opoloyiag
aM\G n ouppetoxh enotnpévwy BeTikAG KateUBuvong Ba gixe eniong
BeTkEG enMToelg. Kat apetépou, va eknatdelouv ToUG HETAPPATTES
0€ TEXVIKA Kal ENOTNPoVIKG B€pata wote autoi va pnopouv va avia-
nokpBoUv pe enttuxia otnv katavénon Kat petdgpacn SUoKOAwWY Te-
XVIKWV KEWPEVWV.
Ol PETaPPAOTIKEG UMNPESIEG TWV EUPWNAIKWY BECHIKWV opyavwy
xpeLadovial onwodAMNOTE TOUG HETAPPACTEG MOU Npoépxovat and tov
YAwaoolké kKAado. Agv pnopolv dpwg va §enepdoouv Kat tnv avaykn
e€eldIKEUPEVIWIV PETAPPACTWV PE TEXVIKEG YVWOELG 0T MoAudpBua
yvwotkd nedia nou kahintet n 6pdon tng Eupwnaikhg Evwaong. MNatl
n petdgpaacn dev xpetddetal anapaitnta va ivat kat npodoaia, 6nwg
oxupiCovral ot ltahol («Traduttore, traditore» eivat pla tunikh ttalikh
ékppaon nou katd Aé§n onpaivel «Metagpaoth, npoddétn»). Kat ota
TEXVIKA, OUXVA NOAUNAOKQ, Keipeva nou kaAoUvial va HETappPAcouy ot
petappaotég ing Eupwnaikhg Enttponng, tou ZupBouAiou Ynoupydy,
tou Eupwnaikol KowvoBouAiou, tng Eupwnaikhg Owovopikhg Kat
Kowwvikng Enttponng, tou Awkaotnpiou tng Eupwnaikhg ‘Evwong,
g Enuponng twv Mepipepedv h tou Metagpaotikol Kévipou twv
Opydvwv tng Eupwnaikhg'Evwong 6ev xwpd «npodoaia». Enedn ou-
xvé ayyiouv tnv kaBnpepLvoTNTa TOU EUPWNAiOU NOAITN Nou €xeL KABE
dikaiwpa va givat owotd evhpepwpévog atn yAwaoa tou. Mia yAwaooa
nou eivat enionpun yAdooa tng EupwnaikngEvwong.

Na neplogdtepeg NAnpoopieg:

Mavaywwting AAEBANTHE, Panagiotis.Alevantis@ec.europa.eu

Maoxahiva TPHIOPIAAQY, Pascalina.Grigoriadou@ec.europa.eu
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IN MEMORIAM »»

Aplépwpa oth YvAPN Th¢ ayanntng cuvadéApou Kat PiAng,
KaBnyntplag Lopia¢ MaotpovikoAn

Iug 31 AekepBpiou 2013 épuye ané kovid pag n Kabnyntpia Xnpeiag Tpopipwv, Xogia MactpovikoAn.
‘OMot gpeig ot ouvadehpol tou Tpnpatog Tpogipwy tng Evwong EANAvwyv Xnpikwv Ba th Bupépacte wg pia
daitepa afiéAoyn enothpova, pia noAU ayannth §aokdAa kat ocuvadeApo nou cuvepydotnke pali pag
anoteAeopatika wg pélog tou A.X. tou Tphpatog and ta péaa tng Sekaetiag tou 1990 éwg ta péoa tng Se-
Kaetiag tou 2000, aAAG kat wg ouvepydtn o€ Sidpopeg enttponég Kat ekdnAwoelg. H Logia htav avBpwnog

XApOYEAaOTOG, EUYEVIKOG, Nou £Tpepe oeBaopo yia toug GAAoug Kat npooépepe anAdxepa Bonbela ag 6Aoug,

Kal 5laitepa otoug vedtepouq. Ot ouvdadeApol and 1o EKIA, to AlG kat 1o EMI éxouv ypayet Aiya Adyla
| yta tnv Zogpia MaotpovikoAn Kat 1o Tunpa Tpogipwyv, o cuvepyaoia pe ta Xnpika Xpovikd, anogpdoioav va
Snpootedoouv 600 entotnyovika apBpa, avitnpoowneUTIKG Tou £pyoU TNnG.

Ayannti Zoegpia,

Kt 6nwg peyahwvoupe KL 6popPa naAvou-
YE...

‘Eva avtio ané péva nou og yvaploa Aiyo ne-
ploodtepo w¢ npoownikdtnta ta teAeutaia
xpévia npv tn cuvtagoddétnon cou. H ai-
06non kaBhKovTog yla To Xwpo nou epyald-
oouv —t0 Epyacthplo Xnpeiag Tpopipwyv tou
Tunpatog Xnpeiag tou EKMNA — €8exve évav
aGvBpwno pe pepdki, pe dvelpa yua KATL Ka-
AUtepo 6oov agpopd ata Wilaitepa xapakinpt-
OTIKA evoG epyaatnpiou nou Loopponolae yla
dekaetieg petagu dapopetikdv andyewv &i-

Xdoape tnv ayannpévn pag ouvadeAgo,
tn @iAn pag Lowpia.

Tn Zogia tn yvwpicape ta teAeutaia 20 xpo6-
via, ouvepyaothkape padl tng oto THAKA Tpo-
¢idwv g EEX, otnv texvikA enuponh tpo-
¢idwv tou EAOT, og opyavawtikég enttponég
ouvedpiwv Kat Nnuep{dwV Kal o€ EPEUVNTIKEG
ouvepyaoieg.

"Htav 1600 €UKOAO va Mpooeyyioel Kaveig
Yopia, va kataAdBel to xapakthpa TG Kat
va nv epnioteutel apéowg. AkoUpaotn ent-
othpovag Je aoteipeuto evblagépov yua ta
POPIa, cUVENNG Kal oTaBepn otig apx€G Ing,
pe oeBaopd yia toug dAAoug, Ndvia euyevikn,
QWIKN Kat avBpwnvn. Etot 8a Bupdpacte thy
ayannpévn pag Zogia, 6nwg akpBwg Atav.

Nrtiva T¢a - Bdow QpatonoUiou

MNétpog TaoUkng
Epyaathpio Xnpeiag kat Texvoloyiag
Tpoopipwyv
IxoAh Xnpikwv Mnxavikav EMI

Xw¢ €§oUOLa0TIKN TAon aAAd pe éva yuvalkeio
TPON0, E0WTEPIKEUPEVO NGBOG Nou To BLEKPL-
VE KaVEig Kal otn pakpld nopeia ouvexoug
peteknaibeuahg oou Kat otnv evdlapépouaa
o€lpd  ENOTNHOVIKWVY SNPOCLEUOEDY  Cou.
OpoAoyw 6T ta NoAAG Bpdabia nou népaca
dlaBadovtag to Bloypagkd oou, 11§ SidakTL-
KEG ONPELDOELG KAL TLG ENLOTNHOVIKEG OOU €p-
yaoieg yla g avaykeg tng eKAoyKng Sadika-
olag otn BaBpida tou KaBnyntA, otdBnka otn
0TOX0MNPOGNAWTIKA Sladpopn cou otn oxoAn
Beukwv Enotnpv o enoxég deveg yua g

yuvaikeg Kat ektipnoa Babid v enwotnpovi-
KM gou NpoondBela Kat TG enhoyég oou. Me
alonpénetla, unopovh Kat enovn dkouoa
OTL QVTIHETWNIOEG Kal Mo NPOCWKEG du-
oKoAieG. Epuyeg ypnyopa, KaAd oou tagibt.
H ouvadeApég oou
Beooalovikn 31.01.2014
Mapia Towibou
KaBnynhtpia A6

Zug 31 AekepBpiou Tou 2013 épuye and Kovid pag
n @iAn kat cuvadeApog Topia MaotpovikoAn.

H Yopia Maotpovikohh yevvhABnke otnv
ABrva kat onoUdace xnpikég oto EBviké
kat Kanobiotplaké MMaveniothpio ABnvav.
Awopiotnke apxikd BonB6¢ oto Epyaothplo
Xnpeiag Tpoopipwv, dtav dleuBuving htav o
asipvhotog Anphtpng faAavég kat, Katd tn
Sldpkela 45 xpévwy, e€ehixBnke, Uotepa and
kpioelg, oe Aéktopa, Enikoupn KaBnynhtpua,
AvanAnptpla KaBnyhtpla kat, téAog, Aiyo
nplv TNV avaxwpnoh g and tnv unnpeaia,
oe KaBnyhtpia A’ BaBpidag oto (6o Epyaoth-
plo, Tou onoiou unnpge kat AteuBuvipia. Katda
N SLAPKELD AUTWV TV XPOVWY, NPpWTa OTo
BepoAivo kat petd oto MNavenwothplo Davis
¢ Kahpopvia twv HIMA, peteknaldeltnke
oe oUyxpova Bépata nou apopovcav otnV
Entothpn twv Tpopipwyv. Méxpl 1o téAog Tng
{whg tng, akdun Kat petd tn ouvtagloddtn-
oh tng, 6oUAEUE £PEUVNTIKA KAl CUPHETEIXE
evepyd otnv eknaideuon twv Metantuxiakwv
@ountwv tou TuhApatog Xnpeiag. E€attiag tng
nopeiag 6Awv autwv twv xpévwy, anékinoe
Kat Tov TNTiké Titho tng Opdtung KaBnyn-
106,

H Xopia MaotpovikoAd Atav autodnpiolp-
yntn. AoUAeue cuotnpatikd, enigova, xwpig
EKNTWOELS 0UTE OT0 eKNALBEUTIKO OUTE OTO
€PEUVNTIKG NG €pyo. Ayanouoe nmoAU tnv
eNLoThpN NG Kat tnv €Bade oe andAutn npo-
tepatdtnta otn {wn g Autd dev thv gunod-
61e va eival noAU avBpwnivn Kat, aképa, va
ayvoel NOANEG POPEG TIG aNALTATELG TOU OU-
othpatog étav autd hrav o€ aUykpouon PE TG
apx€q tng.'Eotw Kt av autd eixe auxvd kdatog
yla v idla.

Aurtol nou tn yvapilav, ekt6g anéd 1o oeba-
opd nou £tpepav otnV NPOCWNKETNTd NG,
v ayanoUoav ylatli HEepe va akoUel Kat
unepaoni(étav ndavta 6t Atav dikato, éviigo
kat dnploupyiké. E€aipetn ouvaderpog, piln,
Saokdaha, xapltwuévog Kal eUyevAG GvBpw-
nog, vBpwnog xapnAwv tévwv. Epuye pe
fouxn tn ouveidnon tng Kat e aflonpénela.
AkpBwG 6nwg €¢noe.
Yoopia 6¢ Ba o€ Eexdooue.

Yuvadehgol kat piot ané 1o Epyacthplo
Xnpeiag Tpopipwy tou EKIIA.
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Identification of the Lipid
Components of Honey

Vassilios M. Kapoulas, Sofia K. Mastronicolis, and Dimitris S. Galanos
Department of Food Chemistry, National University of Athens, 13, Navarinou Street, Athens 14, Greece

Zusammenfassung. Die im griechischen Honig vorkommenden
Lipide wurden isoliert und untersucht, und zwar durch Extrahierung
und dutch chromatographische Trennung an Kiesels~iure. Hierfiir
wurden die Fraktionen gesammelt und vor und nach der Verseifung
diinnschichtchromatographisch untersucht und die Methylester
gaschromatographisch bestimmt. Danach enth~ilt der Honig
Kohlenwasserstoffe, Wachse, Cholesterinester, Fetts~iureester,
Sterine, Dihydroxy- und Trihydroxyverbindungen sowie einige
Polyolester.

Summary. The constituent lipids of Greek Honey have been isolated
and studied by an initial simple extraction procedure (comparable to
that of counter-current distribution) and consequent chromatographic
separation on a silicic acid column. The fractions collected were
subjected to: (I) qualitative T.L.C. before or after saponification and
(I} gas-chromatographic analysis of methyl esters. In addition to
the fatty acids mentioned by other investigators, honey has been
found to contain a number of neutral lipids, albeit in small amounts,
i.e. hydrocarbons, waxes, cholesterol esters, fatty acid esters, fatty
acids, fatty alcohols, sterols, dihydroxy and trihydroxy compounds,
as well as some esters
of polyols. The probable
nature of another three
unknown constituents is

Table 1. Solvents employed for the elution of the silicic acid column;
symbolism for the 27 “combined fractions” obtained

Eluting Solution Fraction® Increasing
numbers united

Expecied lipids

also discussed. fractions
100% Hexane H, -3 Hydrocarbons
Hs 411 waxes
18% Benzene in 18 B, 41— 48 Csters of
hexane 18B, 50— 51 cholesterol, waxes
18 B; 56- 36
40% Bevzenein 40B; 59— 62 X, Esters of

hexanc 408, 63 75 cholesterol

Gi.C. = Gas-liquid 60% Benzenein 60B, 76— 79 Triglycerides,
hoxane 60B, 80— 84 X, ¥
608 85— 83
Chromatography. won
-~ TLC. = Thin-Layer 80% Benzenein $0B, 95103 Fatty alcohols
B hexanc 80B, 104 13 Fatly acids,
Chromatography. -- Ch Diglycerides, #
13% Ether in 15E,; 114—150
= Cholesterol.-- MG = hesane  ISE, 126 130 Residual sterols
: _ ISEy  131—143
Monoglyceride. -- F.AT. = 30% Ftherin~ 30E;  1dd- 150
Fatty Alcohol.--F.A. = Fatty hesane 0B, 151--158
. . . 40% Ether in 40E,  [59—166 —
Acid. -- TG = Triglyceride. bowane  40E;, 167 175
40E;  176—182
-- BW = Beeswax.- 60% Ftherin  60F,  (83—180 _
-H = Hydrocarbons. |~ kene SHR - bo-08 ,
100% Lther 1y 204 21 Dihydroxy or
W = Waxes. -- Ch. E = 100 Liy 214—222 trihydroxy
1008, 223240 : ds
Cholesterol Esters. -- St = W00F, 24128 compomne
Sterols. ——D||.l = Dlhydroxy 2 Theletters H, B and E stand for Hexanc, Benzene and Fther. The
— subscripts to the lctters indicate the serial number of fraction collec-
Compounds' - Trh - ted. The numbers preceding the above letters represent the percen-

tage composition of the solvent system

Trihydroxy = Compounds.

AOIEPOMA otnv kaBnyntpia Maoctpovikodn I

-- petr.ether-- Petroleum
Ether. -- H.A = Hydroxy

Honey {derived from a honeycomb) 360 g

oo

Dissolve in 1080 mt of water

H Five fold cxtraction with
ACIdS 250 ml of CTIC!,
United chloroform extracts Aqueous phase
(discard)
. . Wagh three times
Extensive research into with wam water

the  composition  and |siter solution

constitution  of  honey 1. Wash residue thoroughly.

has been reported in the ‘iz Koo o et s
literature [-1, 2, 3], and a

variety of carbohydrates,
vitamins, inorganic
elements, and enzymes have been identified.

Lipids of honey

Fig. 1. Procedure for the isolation of the total lipids of honey

Other reports are concerned with the existence of various organic
acids in honey, among which formic, acetic, butyric, lactic, oxalic,
succinic, tartaric, malonic, pyruvic, and c~-ketoglutaric acids have
been confirmed [4].

Heiduschka and Kaufmann [5] obtained most volatile acids by steam
distillation after saponification, and Dorrscheidt and Friedrich [6]
isolated the essential oils from various types of honey, and identified
by G.L.C. the methyl esters of formic, acetic, propionic, butyric,
valeric, and caproic acids. Smith and McCaughey [-71, in the course
of a study on the antibacterial principles of honey, confirmed the
presence of myristic, myristoleic, palmitic, palmitoleic, stearic, and
arachidonic acids. They discussed also the probable coexistence
ofglycerides, sterols, and phospholipids.

‘Table 2. Representative Experimental Results
Fraction Constituents identified by T.L.C. Solid residuc ~ Relative® amount of
. S — - . mgfraction fatty acids (mg/Iraction)
Lipids intact Products of hydrolysis
H, HW ILFA FAl 6.7 011
H, H W H, A FAl 126 0.52
18B, H,W,Ch. H, F.A F.AL St 178 112
40 B, W,.ChE T.A FALSL 6.7 442
40 B, W F.A F.Al 4.5 287
60 B, X, ¥ F.A HA, FALDih 05 0.50
60 B, X, ¥ F.A, HA,FALDih 6.9 542
60 B, X, ¥ F.A,HA, F.Al Dih 1.84 1.24
60 B, X ¥ F.A HA, FAl Dih 0.6 0.60
808, k4 F.A, F.AL HA, Dih 42 210
80 B, W,Ch,F.A F.A,F.ALSL 5.4 1.96
1SE, F.A, ¥ F.Al St, Dih F.A, F.AL H.A, St, Dih 3.1 131
30F, F.A, ¥, FALSL X, WA, F.ALHA X, 165 7.06
30F, X;, Dib X3, Dih 60
40L, X5, Dih X3, Dih 2.5 —
40 E; X, Ik X3, Dih 2.7 —
40 E; Dih Dih 38
60E, Dih Dih 27 —
100 k2, FA FAl FAAAl 35 0.56
100 B, Trh Trh 42
100 Fy ‘I'th or some esters of polyols F.A, Dih or Trh 44 115
Results abtained by comparing the total areus of the methyl esters of the fatty acids, by sas chromatography
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The present work is concerned with the isolation and identification
of neutral lipids in honey; no evidence for polar lipids has been
obtained.

Instruments and Reagents

Colorimetric measurements were performed with a Bausch
and Lomb Spectronic 20 spectrometer. An Aerograph 200, with
flame ionisation detector was used for all G.L.C. analyses. Carrier
gas: Nitrogen. Column: 10% of Carbowax on chromosorb W,
(100/120 mesh) of dimensions 5" x 1/8». -- Lipids were determined
quantitavely by a colorimetric method involving oxidation
by dichromate [10]. -- Determinations were repeated
when the results did not agree within 10% of their
mean value. -- Saponification of lipids was
carried out as described by the A.O.A.C. [[11].

Gas-chromatographic analyses were carried

out by the method described by the A.0.A.C.

[12].

Isolation of Lipids

As indicated in the flow diagram of Fig. 1, 360
g of honey, derived from a honeycomb, were
dissolved in three volumes of water and the
resultant solution was subjected to extraction
similar in principie to that of counter-current
distribution [8]. The resultant milky suspension was
washed repeatedly with warm water and filtered. The
solvent was removed under reduced pressure and the residue
(127 rag) was taken up in 10 ml of slightly warm mixture of CHC13/
CH30H. Part of the above total lipid extract was applied to a plate for
T.L.C. separation and identification [91.

Column-Chromatographic Fractionation

The remaining extract (114,3 mg of residue) was taken to dryness in
vacuo and redissolved in 3 ml of hexane. It was then loaded onto a

Table 3. Porcentage composition of the fatty acids in correspopding fractions

Content of latty acids in %

— 153
=205

Palmitoleic
ECIL.—189"

Lauric
Myristic
Palmitic
CIL

ECr
Arachidic
Behenic

Fraction

7

I, 33 66
3

H, 1 4 60

18B, 3 34 7 49 6

408, 44 7.7 28 172 135 11 88 357 87
40 B, 26 255 150 56.9
60 B, 10 90

60B, 02 04 93

60 By 3 96.9

608, 145 05 37 812

0B, 35 35 165 445

808, 73 425 25 96 383

15k, 1 57 55 20 18

30E, 38 L7 290 0.7 29 10 43.5 28 42
100 E, 33 2 35

100 E, a1 13 28 205 05

RCL=Fquivalent chain length

Column of 20 g of Silicic acid, and 4-ml fractions were collected with a
fraction collector. The column was eluted successively with mixtures
of benzenhexane and ether-hexane.

Results and Discussion

Initial Ti.C. evidence and consequent comparison of Rf values of the
various spots obtained, suggested the presence of TG, F.A., F.A1, Ch,
and MG or monohydroxy compounds in general. However, above the
TG spot there appeared three spots that corresponded respectively
to hydrocarbons, waxes and fatty acid diesters of fatty diols derived
from BW. There is also evidence to indicate the presence of some
hitherto unknown constituents, which are accordingly characterised
as X 1 (spot above TG), as 7* (spot between F.A and F.A1) and as X 3
(spot between MG and Ch).

The identity of all lipids has been confirmed by qualitative
chromatographic analysis of all fractions obtained from the silicic
acid column elution. This identification was performed by comparing
experimental results before and after saponification (Table 2).

Free fatty acids, or their esters, were abound in most fractions
examined (Table3) and thus the total amount of fatty acids was
determined quantitatively. The above results, together with those of gas
chromatographic analysis, as well as those reported on Tables 2 and
4, were used to determine the quantitative composition of honey lipids.
With regard to the three unknown constituents, X1 could be thought
of as a diester of a fatty diol, could be either a monoester of a fatty
diol or hydroxy acid ester of a fatty alcohol, and X3 is of unknown
composition. From a comparison of the results thus far obtained
it has been confirmed that honey lipids appear to be different from
beeswax lipids with regard to structure and composition. It is thus
concluded that the biological origin of the lipids of honey is different
from that of beeswax lipids.

‘Table 4. Composition of representative lractions
Fraction  Lipids Percentage  Composition per lipid in % Some
identificd composition —  —  —- — — ~— — — —— —  — s
ofresiduc  Ijydro- Waxes ChE X, FA %  FaAl St X, Dill Tril of
carbons Polyols
H, 58 44 4
H, 108 73 s
18 B, 152 106 21 25
40 B, 43 28 20
408, 39 39
60 B, 04 03 0.1
60 8, 57 22 35
60 By 15 11 04
60 B, 05 04 0.1
0B, 36 36
80B; 46 14 18 14
ISE, 45 12 L 09 09
0F, 140 5714 205 04
0k, si 28 36 15
40F, 25 3607
40E, 21 R S|
40 F; 3.1 10 31
60 Ey 22 22
100F, 29 10 19
100Ey  Tel 35 35
10E;  Trli or some esters of 34 34
polyols
Total 23 1S1 63 40 93 102 33 32 100 95 35 34

The 243 fractions collected were finally combined into 27 "combined fractions” (Table 1).
Each of the combined fractions, after quantitative determination of its dry residue, was
submitted to T.L.C. analysis before or after saponification and to fatty acid analysis by G.L.C.
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Growth and membrane fluidity of food-borne
pathogenListeriamonocytogenesinthepresence
of weak acid preservatives and hydrochloric acid

This study addresses a major issue in microbial food safety, the elucidation of
correlations between acid stress and changes in membrane fluidity of the pathogen
Listeria monocytogenes. In order to assess the possible role that membrane
fluidity changes play in L. monocytogenes tolerance to antimicrobial
acids (acetic, lactic, hydrochloric acid at low pH or benzoic acid at
neutral pH), the growth of the bacterium and the gel-to-liquid
crystalline transition temperature point (Tm) of cellular lipids
of each adapted culture was measured and compared with
unexposed cells. The Tm of extracted lipids was measured
by Differential Scanning Calorimetry. A trend of increasing
Tm values but not of equal extent was observed upon acid
tolerance for all samples and this increase is not directly
proportional to each acid antibacterial action. The smallest
increase in Tm value was observed in the presence of
lactic acid, which presented the highest antibacterial action.
In the presence of acids with high antibacterial action such
as acetic, hydrochloric acid or low antibacterial action such
as benzoic acid, increased Tm values were measured. The Tm
changes of lipids were also correlated with our previous data about
fatty acid changes to acid adaptation. The results imply that the fatty acid
changes are not the sole adaptation mechanism for decreased membrane fluidity
(increased Tm). Therefore, this study indicates the importance of conducting an
in-depth structural study on how acids commonly used in food systems affect the
composition of individual cellular membrane lipid molecules.
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Introduction

Listeria monocytogenes has been associated with a variety of food
products, including dairy foods, meat, poultry, and seafood as well
as fruits and vegetables (Farber and Peterkin, 2000; Mastronicolis et
al., 2011). In 2008, 1,381 confirmed human cases of listeriosis were
reported in the European Union and the reported case-fatality rate
was 20.5% [European Food Safety Authority (EFSA), 2010].

Modification of membrane lipid composition is clearly an important
adaptation mechanism in L. monocytogenes, which allows it to
grow in a stressful environment such as low temperature (Annous
et al., 1997; Mastronicolis et al., 2005); low pH (Giotis et al., 2007;
Mastronicolis et al., 2010); presence of disinfectants (Bisbiroulas et
al., 2011); pressure; ion concentrations etc (Beales, 2004). Changes
in lipid composition can lead to changes in cytoplasmic membrane
fluidity (Mykytczuk et al., 2007).

The term “membrane fluidity” is a convenient one to summarize a
multifaceted phenomenon that has contributions from molecular
packing (order) and molecular motions (viscosity) (Russell,
2002). Membranes can exist in different phases and the most
consistent phase transition is the one occurring when the
membrane passes from a tightly ordered ‘gel’ or ‘solid’
phase to a liquid-crystal phase which is the active state of
the membrane. A widely used method for determining
the phase transition temperature (Tm) is calorimetry.
The influence of hydrocarbon chain length, branching
and unsaturation, as well as the head group of the
membrane lipids on the value of Tm, is considerable.
In general, increasing the chain length, decreasing the
branching or increasing the saturation of the chains
increases the phase transition temperature (New, 1994;
Mykytczuk et al., 2007).

Weak lipophilic acids can occur naturally in many fruits
and vegetables and have been widely used to maintain

microbial stability in low pH foods. Weak acid preservatives
affect the cells’ ability to maintain pH homeostasis, disrupting
substrate transport and inhibiting metabolic pathways (Beales,

2004). The effect of many weak acid preservatives is dependent on
the fluidity and permeability of the cytoplasmic membrane, since itis
the first barrier to encounter the stress and any sensing mechanism
would be located within it (Beales, 2004; Lopez et al., 2006).
Changes in the lipid profile of the plasma membrane
may alter membrane permeability and fluidity,
which may in turn contribute to tolerance
(Beales, 2004).

In our previous report on the effects
of different acidic stresses such as
hydrochloric, acetic and lactic acid (pH 5.5)
or benzoic acid (pH 7.3) on L. monocytogenes
total, polar and neutral lipid compositional
changes, our results suggest that only low pH
value enhances the antimicrobial activity of an
acid, though irrespective of pH, the acid adaptation
response leads to a similar alteration in fatty acid

composition, mainly originating from the neutral lipid class

of adapted cultures (Mastronicolis et al., 2010). However, the effects

of the aforementioned acidic antimicrobials on membrane fluidity in
L. monocytogenes have not been determined and compared to date.
The present work was intended to provide new data by determining
and comparing modifications in Tm of L. monocytogenes membrane
lipids (and thus alterations in membrane fluidity) in response to
acid stress induced by acids such as hydrochloric, acetic, lactic or
benzoic acids and also to correlate the fatty acid compositional
changes of each acid-adapted culture (from our previous data) with
the lipid thermodynamic behavior in order to clarify if modifications
in the membrane physical state of adapted cells act as a defense
mechanism against acid stress.

Materials and methods / Culture of the organism

An avirulent strain Listeria monocytogenes, DP-L1044 (D. Portnoy,
University of Pennsylvania) prepared by a transposon insertion
(Camilli et al., 1991) in the parent strain (Lm10403S), was grown in
Brain Heart Infusion broth (BHI, Difco Laboratories) at 30°C (24h).
A 10mL aliquot of this was then inoculated into 1L of BHI broth,
which was then incubated at 30°C (Lmcontrol) until early stationary
phase. Four aliquots (10mL) of the same stock were then inoculated
respectively into 1L BHI that were adjusted to pHinitial 5.5 with i) HCL
(LmHCU); ii) L-lactic acid (Fluka, PA) (LmLA); andiii) acetic acid (Merck,
PA) (LmAA). Another 10mL aliquot was used to inoculate 1L BHI with
the addition of 1.00 g benzoic acid (Merck, PA) (LmBA) pHinitial 7.3.
All the above cultures were incubated at 30°C until early stationary
phase. The growth of L. monocytogenes for each treatment over
time was determined by measuring absorbance (0OD) at 600nm.

Extraction of total lipids

From each culture, cells pelleted by centrifugation (4°C, 5877Xg)
were washed twice in phosphate buffer (pH 7.0). Extraction of total
lipids performed essentially by extraction with chloroform/methanol
(2/1 v/v) and washing the extract with 0.2 volumes of water (Folch et
al., 1957). After phase equilibration, the lower chloroform layer (total
lipids) was dried under nitrogen.

Differential Scanning Calorimetry (DSC) analysis

Two sets of extracted total lipids from each acid adapted or non-
adapted culture were utilised for DSC analysis. Each set of extracted
total lipids was collected from one culture, in the case of Lmcontrol
and of LmBA, or by harvesting two cultures in the case of LmAA and
LmHCL, in order to obtain the appropriate weight of lipids for DSC
analysis (4-5mg). Notably, in the case of LmLA, one set of extracted
total lipids was used because the appropriate weight of lipids for DSC
analysis was collected by harvesting five cultures.

Portions of the samples (approx. 4mg) were weighed in stainless-
steel capsules obtained from PerkinElmer (Norwalk, CT) and sealed.
Thermalscans were obtained using a PerkinElmer DSC-7 calorimeter
and Pyris software for Windows. All samples were scanned from -25

Keywords:

Listeria monocytogenes; membrane fluidity; phase transition;
DSC; acid stress response; preservatives; weak acids;
hydrochloric acid.
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Table 1 Data from differential scanning calorimetry analysis of L. monocytogenes total
lipids before (Lmconyor) and after acid stress exposure by lactic (LmLA)d, acetic (Lmaa),
hydrochloric (Lmyc) or benzoic (Lmg,) acid

Lmeontrol Lmaa Lmyc Lmga
29.23+0.21°
. 29.35£0.23" (T1) (Tw1) .
To (°C) 78106 30T saasiese 30258201
(Tm2)
AH (J g") 8.990+0.557 14.921+0.168° 8.246+0.178 11.618+0.401°*

YBCFA/Y'SSCFA°® 8.3 1.6 2.1 2.6

Abbreviations: Tp, phase transition temperature; AH, enthalpy difference

“Values statistically increased compared to Lmgonol, P<0.05

"Values statistically increased compared to Lmconirol, P<0.01

“Ratio of total branched chain fatty acids, BCFA, to total saturated straight chain fatty
acids, SSCFA, of total lipid fatty acid profiles of cells. These data were derived from
our previous study (Mastronicolis et al., 2010)

9The data for Lmp, were: 27.83°C for T, 7.984 ] g’1 for AH and 1.4 for
YBCFA/YSSCFA. One set of extracted lipids was utilised because the appropriate
weight of lipids for DSC analysis was collected by harvesting five cultures.
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Figure 1. Growth of L. monocytogenes before (®, Lmcontrol) and
after acid stress exposure by lactic (0, LmLA), acetic (0, LmAA),
hydrochloric (%, LmHCI) or benzoic (A, LmBA) acid.
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Figure 2. Differential Scanning Calorimetry curves of L.
monocytogenes total lipids, before (Lmcontrol) and after acid stress
exposure by lactic (LmLA), acetic (LmAA), hydrochloric (LmHCI) or
benzoic (LmBA) acid.
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to 80°C until identical thermograms were obtained, using a
scanning rate of 10°C min-1. The temperature scale of the
calorimeter was calibrated using indium (Tm=156.6°C) and
dipalmitoylphosphatidylcholine from Avanti Polar Lipids
Inc. (Alabaster, AL) bilayers (Tm=41.2°C). The following
diagnostic parameters in the observed endothermic events
were recorded during the phase transition and are used for
the study of lipids: Tm (maximum of the temperature peak),
and AH (the area under the peak represents the enthalpy
change during the transition).

The repeatability of the thermograms and reversibility of the
transitions were checked after each run by re-heating the
sample after cooling. All samples were scanned a minimum
of three times.

Statistical analysis

The results were evaluated by analysis of variance (ANOVA).
T-test for unpaired observations was tested at a confidence
level of 95%.

Results

Growth of L. monocytogenes in BHI medium with time was
determined for each treatment by measuring absorbance
(OD) at 600nm and shown in Figure 1. The presence of lactic,
acetic or hydrochloric acid at pH 5.5 was accompanied by
low survival (P<0.01), while cells grown at neutral pH in the
presence of benzoic acid displayed little antilisterial activity
(P<0.05). The obtained 0D400 values were at early stationary
phase: Lmcontrol 0.811+0.010, 10h; LmLA 0.096+0.018, 168h;
LmAA 0.217+0.019, 72h; LmHCL 0.320+0.014, 24h; and LmBA
0.694+0.019, 10h.

Lmcontrol cells: The DSC analysis revealed Tm value
25.78+1.06°C as well as enthalpy difference (AH)
8.99+0.557 Joule g-1 (Table 1 and Figure 2).

LmAA and LmHCl cells: The DSC analysis of
each sample revealed two distinct peaks of
increased Tm values (Tm1 and Tm2) compared
to Lmcontrol. The LmAA sample showed
differences of +3.57 and +8.94°C for Tm]

and Tm2 respectively (P<0.05), also LmHCl

sample showed differences of +3.45 and

+6.50°C respectively (P<0.05).

LmLA cells: In the DSC analysis an
increased Tm value was measured, in
which the difference was +2.05°C higher
than Lmcontrol.

LmBA cells: In the DSC analysis an increased
Tm value was measured, in which the difference
was +4.47°C higher than Lmcontrol (P<0.05).

As concerns the AH values for each instance of acid-
adapted cells, the observed changes were as follows:
LmAA: 66% (P<0.01), LmBA: 29.2% (P<0.05), increase
compared to Lmcontrol. For the rest samples the AH values
were similar to Lmcontrol (Table 1).
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Discussion

Other authors examined the antilisterial effects of these acids.
Ravichandran et al. (2011) observed that benzoic acid (5g/L)
demonstrated antimicrobial activity against L. monocytogenes after
72h incubation at 37°C. Heavin et al. (2009) observed that benzoic
acid was more effective at inhibiting growth of L. monocytogenes
than acetic acid, in a medium with a pH of 6.4 (acidified with HCL).
Hydrochloric, lactic and acetic acids at pH 3.5 gave similar Kill
curves (O'Driscoll et al., 1996). Hydrochloric acid caused low survival
of L. monocytogenes at pH 5 (Karatzas et al., 2010) and slight
antibacterial action against L. monocytogenes was observed with
acetic acid at pH 5 (Chavant et al., 2004). In contrast, Vasseur et al.
(1999) observed that the antilisterial effect was: acetic acid > lactic
acid > hydrochloric acid. Similar results were observed by Bonnet
and Montville (2005) in L. monocytogenes growing at pH 3.5. Phan-
Thanh et al. (2000) also found that acetic acid had a more deleterious
effect on L. monocytogenes than hydrochloric acid did. Exposure to
lactic acid at pH 4.0 totally inactivated L. monocytogenes,
whereas exposure at pH 4.5 had inhibitory
effect (at 5 or 10°C), therefore, even
small differences in pH, such as 0.5
units, may have a major impact
on the survival of pathogens and
hence, on food safety (Tiganitas
et al, 2009). The comparative
study of acid habituation of
L. monocytogenes, under the
same experimental conditions is
important for the identification of
differences between the survival of
the pathogen, as comparison between
laboratories is difficult because of variation in
the assay conditions used (exact pH value, bacterial
strains, incubation temperatures etc).

This study provides a first approach to
observing the role of phase transitions of
membrane lipids (membrane fluidity)
in the acid-adaptation response of L.
monocytogenes. We have previously
studied the lipid composition of
L. monocytogenes cells grown
in the presence of various acids
(hydrochloric, acetic, lactic and
benzoic acid) and the analysis
of membrane lipids revealed
that L. monocytogenes similarly
altered its fatty acid composition
by incorporation more straight
(mostly C16:0, C18:0 and C14:0) and
fewer branched-chain fatty acids into
its membrane independently of the
acid utilised (Table 1) (Mastronicolis et
al., 2010). It is expected that these fatty acids
changes lead to membranes with decreased
fluidity and low permeability properties (Kaneda,
1991; Zhang and Rock, 2008). In the current study, the

measured lipid Tm value of each set of adapted cells was increased
compared to Lmcontrol and this observation is interpreted by the
above fatty acid compositional changes. However, the increases in
Tm values are not of equal extent and therefore are not absolutely
reflected by the acyl chain compositional changes. This fact
indicates that fatty acid changes may be crucial but they are not the
sole mechanism by which L. monocytogenes perceives the acid
stress (alters its membrane lipids). Furthermore, the growth of L.
monocytogenes in the presence of hydrochloric, lactic and acetic
acid at pH 5.5 caused an increase of neutral lipid percentages
(Mastronicolis et al., 2010).

Hydrochloric acid will be dissociated, whereas acetic (pKa=4.74)
and lactic acid (pKa=3.79) will be undissociated at pH 5.5. The latter
form of both organic acids is membrane-permeable and thus allows
acetic and lactic acid to enter the microbial cell. In this work, when
the cells were grown in the presence of acetic or hydrochloric acid,
the highest Tm values and low survival were observed (Figure 1,
Tablel), suggesting that the decrease in membrane fluidity was
related to low survival. However, this tendency was reversed in
the case of lactic acid, which caused the highest antimicrobial
action (Figure 1) in L. monocytogenes cells and these data cannot
be explained by a modification in membrane fluidity, which was
minimal. This suggests that the membrane fluidity can serve only
as a preliminary tool to make predictions concerning the viability of
cells. Also, another interesting point was that acetic and hydrochloric
acid caused two distinct phase transition points: lipids with different
fatty acyls as well as different head groups, whose Tm values differ
greatly from each other, undergoing phase transitions independently,
and forming membranes composed of two or more separate
phases. If the fatty acyls or the head groups have similar Tm values,
a main transition intermediate in temperature between those of the
individual components will be given (New, 1994). Mykytczuk et al.
(2010) also observed decreases in membrane fluidity along with two
distinct phase transition points in some strains of Acidithiobacillus
ferroxidans in sub-optimal pH.

Benzoic acid (pKa=4.19) at pH 7 will be in its dissociated form (benzoic
anion) and this form is less membrane-permeable and thus does
not facilitate its entrance to the microbial cell. The used amount of
benzoic acid (1 g/L culture) did not reduce the pH of the medium.
In order to reduce the pH value, even more amount of benzoic acid
might be added (that is inappropriate for food systems) or one more
acid should be added along to benzoic acid (that it is out of the aim
of the current work, which was the study of each acid separately).
Unlike the rest of the acids utilised, in the presence of benzoic
acid the percentage of neutral lipid class remains constant but the
decrease of negatively-charged phospholipids, such as cardiolipin or
phosphatidylglycerol (Mastronicolis et al., 2010), leads to a decrease
in membrane fluidity, i.e. increased Tm value (New, 1994), and the
data of the present study are consistent with this increase in Tm.
Furthermore, high Tm value and low antibacterial action (Figure 1,
Table1) was observed, suggesting that the decrease in membrane
fluidity was related to the low antibacterial activity of benzoic acid.
The low antibacterial action of benzoic acid might be arisen from the
neutral pH of the medium. Relevant to our current work in the case
of benzoic acid, Alonso-Hernando et al. (2010) also observed that
decreased membrane fluidity in L. monocytogenes was correlated
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to survival upon acid stress, suggesting that adaptation to acid
decontaminants is related to changes in membrane fluidity.

L. monocytogenes and S. enterica cells exposed to sub-
inhibitory concentrations of acid decontaminants (citric acid
and peroxyacids) showed decreased membrane fluidity
(Alonso-Hernandoetal.,2010). In sub-optimal pH, adecrease
in membrane fluidity of Acidithiobacillus ferroxidans was
observed and this is likely linked to the overall increase
in saturated fatty acids at the expense of unsaturated
fatty acids (Mykytczuk et al., 2010). Adaptation to acid and
starvation stress increased net cell hydrophobicity and
decreased membrane fluidity of Listeria innocua (Moorman et
al., 2008). ATR(+) L. monocytogenes cells [cells exposed to mild
acid (pH 5.5), which are subsequently able to resist severe acid
(pH 3.5) conditions] had lower membrane rigidities than ATR(-) cells
[cells subjected at pH 3.5 directly] (Najjar et al., 2009). After exposure
to oregano essential oil concentrations up to 0.50%, the membrane
fluidity of L. monocytogenes was decreased presumably
to block, or at least to reduce essential oil entrance
and partition into the membrane (Serio et al., 2010).
Growth in the presence of butyrate, leucine,
valine, isovalerate or isobutyrate increased
the calculated (theoretical estimation)
transition temperature of L. monocytogenes
cells, because of the decrease of branched-
chain at the expense of saturated-chain fatty
acids (Julotok et al., 2010). Increase in phase
transition temperatures was observed with
increased osmotic pressure in Saccharomyces
cerevisiae (Laroche et al, 2001). Decreased
membrane fluidity was also observed in Bacillus subtilis
subjected to osmotic pressure (Lopez et al., 2006).

An understanding of phase transitions and fluidity of membranes is
important; since the phase behavior of a membrane determines such
properties as permeability, fusion, aggregation, and protein binding,
affects critical biochemical reactions, transport systems, all of which
can markedly affect the stability of membranes, and their behavior
in the cell (New, 1994; Yuk and Marshall, 2006). Acid-habituation of
pathogens may enhance survival in an acidic food or in the stomach
and subsequently cause infection after ingestion. The resistance or
adaptation of pathogens to such conditions affect food safety and thus
is clearly of significance to the food industry (Beales, 2004).

Although the acid adaptation response of L. monocytogenes
altered the fatty acid composition similarly, irrespective of the acid
utilised (Mastronicolis et al., 2010), in the present study observed
Tm values were increased but not equally. This suggests that the

Tm value (membrane
fluidity) of lipids does not
depend only on the acyl
constituent, but also on
the total composition
and nature of the lipid
molecular structure
(e.q. phospho-,
glyco-, amino- head
groups for polar lipids
or the specific lipid
molecule for neutral
lipids e.g. diclycerides,
esters, waxes etc). Thus,
understanding the physical
chemistry of membrane lipids
is important in the sense that the
characteristics of lipid species, and their
heterogeneity, all affect biological membranes. Our current
understanding of the role of individual lipid species in
a heterogeneous lipid matrix and the specific lipid—
lipid and lipid—protein interactions is still far from
comprehensive. Therefore, one conclusion of this
study would support the in-depth identification of
the membrane polar and neutral lipid molecules of
L. monocytogenes cells in the presence of the acids
utilised. Furthermore, in this study an avirulent mutant
strain was used. Previous studies have revealed that
this strain has similar fatty acid composition as wild
strains in optimal condition of growth or in cold adaptation
(Annous etal., 1997; Mastronicolis et al., 1998; Chihib et al., 2003;
Julotok et al., 2010; Mastronicolis et al., 2010}, thus we suppose that
this mutation will have no impact on the present results response to
acids. However, more studies may be required with more strains in
order these results to be confirmed because there are not sufficient
studies in this field.

In conclusion, in this study we observed that adaptive response
of L. monocytogenes to weak or strong acid food preservatives
includes an increase in the total lipid Tm (decreased membrane
fluidity), decreasing the ability of the weak acid preservatives to pass
through the membrane and to act into the microbial cell, and thus
conferring protection. Furthermore, decreased membrane fluidity
acts as strong defense mechanism in some conditions (in the cases
of hydrochloric or acetic acid) or as mild defense mechanism (in the
cases of benzoic or lactic acid).
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APBPA »»

Atpoatpcupmn punuvon
Kal ulwpoupsvu owHatidia

yiaTi eival emikivbuva otnv uyeia tou

avBpwnou

Owpdig BAaxoyidvvn, Kwvotavtivog uwtdkng, Xnupibwv Awpibag kat ABavdoiog BahaBavidng
Tunpa Xnpeias, Maveniotipio ABnvwy, MavenigtnpiotnoAn Zwypdgou, 15784 ABhva

H atgoopaipikin pinavon twv actikwyv NEPLOXWV anoteAel onpaviiko neptBaAAoviké
NPOBANHA pE APVNTIKEG EMNTWOEL OTNV UYEIO TWV KATOIKWV HEYAGAWV NOAEwV.
Tig teAevutaieg dekaetieg ol €peuveg deixvouv OtL, €KTOC and toug agplou pUNoUG,
10 €Lonvedpeva atmpoﬁpsva owpatidia (awwpoUpevn 1€Ppa, HIKPoU peyéeouq

owpatiﬁta PM

10°

PM,.) nepiéxouv stjmpsttka TO§IKA oUOTATIKA Kal KAPKLVOYOVEG

OUOoieG. EKBsomq o€ PM o, KatPM, . aUppwva pe enbnULoAoYIKEG EpEUVEG AMOTEAOUY,
padi pe 1o evepyd Kat nuBnuK6 Kanviopa, attieg au§npévng voonpadtntag (enintwaon)
ané kKapdloayyelakd Kat NVEUHOVOAOYIKG voohpata Kat npéwpng Bvnolpdtntag oe
npépeg au§npévng atgooPpalpltkhg punavong.

Ot endnploAoyIKEG Kal KAWVIKEG €PEUVEG TwV TEAeUTAIWVY HEKAETLAV
deixvouv 61 n atpoogatpikh pinavon o€ aoTIKEG NEPLOXEG anoteAe(
onpavtiké napdyovia voonpédtntag Kat Bvnalpdintag yla tov avBpw-
no. Tig 6ekaetieg Tou 1950 kat 1960 ta pawvépeva NG ATHOOPALPLKAG
punavong oe peydAeg néAelg (Aovdivo, Aog Avileleg) Atav anotéAe-
opa g aApatdoug avantugng TG KUkAo@opiag Tpoxopépwy, Twv
TOMOYPAPLKWV XAPAKTINPLOTIKDYV, TG KEVIPLIKAG BEpUavong Katd Toug
XELHWVIATIKOUG PAVEG Kal KAPATIK@V peTaBoAwv (Beppokpaotakég
avaotpoQ£g).

H ABnva ané tn dekaetia tou 1960 napouciace onpaviltkh aotikh ot-
koSoulkh avdntu€n kat taxdtatn alfnon Twv PETAPOPIKWY HECWV
Kat Twv WOtV 1poxopépwy. To NEPIPNPO PWTOXNHLIKG «VEPOG»
nou napouatdoviav ouxva atov opifovta tng NAANg (Hiypa kanvou,
owpaubiwy, otayovidiwv vepou, SO,, O, kat NO ) éywve To ohpa Kata-
1€B€v Ing NOANG. H atpoopatptkh pinavon htav anotéAeopa Tou ouv-
duacpol uynAwv cuykevipwoewy Beiou ato paloUt nou €katyav ot
0OMNEG NETPEAAIOU TOUG XEWPWVIATIKOUG HAVEG KAL TA KAUCAEPL TwWV
poxoPépwy. Ta teAeutaia xpdvia 10 PWTOXNHIKG VEPOG EXEL MAPAXW-
phoEL TN B€on TOU 0T0 OWHATIBLAKO-NTNTIKEG OPYAVIKEG EVAOELG VE-

@og nou anoteAeitat kupiwg and aiwpoulpeva cwpatidia, Sidpopoug
ubpoyovavBpakeg, Kat xapnAdtepeg ouyKevipwoel; SO, 0, katNO . Ot
pNXxavég E0WTEPIKNG Kalong Twv oxnpdtwy dnploupyoloav peydAeg
noootNTEG Kauoagpiwv Kat n xphon kdpBouvou h padout yua BEppav-
0N TWV OMLTLV KAl TwV Ypapeiwv NpokaAoUoe onPavilkéG NoooTNTES
Kanvou, kauoaépla Kat HIkph¢ Stapétpou elonvedueva owpatidia.

H npéopatn xphon kauodguAwv (xelpwvidtikol pnveg 2012, 2013)
Kat dAAa €i6n Blopddag og 1¢dkia otnv ABAva Adyw NG OLKOVOULIKNG
Kpiong Kat Tng au§nong tng TIPAG Tou netpehaiou Béppavong npokd-
Aege onpaviltkh algnon Twv CUYKEVIPWOEWY TNG alBalopixAng Kat
MINTIKWV 0PYAVIKWY EVWOEWV (Ue éviovn oouin) otnv ABhva kat GAAeg
aoTkEG neploxég. I6uaitepa avnouxntikh yia tnv uyeia twv Katoikwv
eivat n au€non og elonvedpeva alwpoUpeva owpatibia pe agpoduva-
MKA BLaueTpo pikpétepn twv 10 pg, PM, ). Ta kaucaépia kat o kanvég
nou dnploupyolvral og tdKLa pe avenapkn e§agpLopd Kat cuvtApnon
eival nnyég punavong Kat o€ E0WTEPIKOUG XWPouG. Tov AekéuBplog
2013 otn Begaahovikn ta atwpoUpeva cwpatibla épracav ota enine-
6a twv 112 pg/m3 (pe dpto ta 50), evd napatnpnBnke kat augnpévn
ouykévipwon udpoyovavBpdkwy (HC), nou onpaivel étt kaiyovrav (o€
odpneg N 1{dxia) xapgnAng nowdtntag §uAeia, énnAa Kat anoppipparta
nou nepteixav pnoylég, nhaotkd, Addia, k.An. Xinv nepiodo 12/2012-
9/2013 duaniotwBnke ad§non twv aiwpoUpevwy cwpatdiwv oe noA-
AéG noAelg katd 50% og oxéan pe AAAeg enoxéq. Mapdpoia pawvépeva
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aBalopixAng Kat uynAég ou-
YKEVIPMOEL]  ALWPOUHEVWV
ocwpatdiwv napamnphbnkav
otnv ABAva kat og AM\eg no-
Aelg (AeképBplog 2013, otnv
ABhva bev népaoe ta 50 pg/
m?3, atnv ®Awpiva 210 kat ota
lwdvviva 178. Xug 20/1/2014
otn Becoalovikn n  péan
OUYKEVIpWOn Twv alwpol-
Hevwv  ocwpaudiov  (PM, ),
éptaoe 1a 105 pg/m? (otabuog
060U Aaykabd) kat ta 75 pg/
m3 (o1aBuég 060U Maptiou).

Ané tn bekaetia tou 1980 n
npoooxn Twv €MOTNHOVWV
EMKEVIPWONKE OTa  €loMve-
6ueva awwpolpeva owparti-
6o (particulate matter, PM),
blaitepa pe  agpoduvapikh
Sdpetpo 10 pm (1 pm =10
m) h Kat Pikpotepn (WBlaitepa
2,5 um). To péyeBog owpart-
biwv PM,, eivat napéuoto pe
TOV Kanvo Tou totydpou, ald
n olotacn twv cwyaudiwv
1olydpou (niooa) eivat Sago-
PEUKA AGyw «MUPOAUTIKAG»
kauong twv UMWY ToU Ka-
nvou. XuvhBwg nepléxouv
NoAudplBoUG  MOAUKUKAL-
KoUG apwpatikoUg udpoyo-
vavBpakeg (MAY), dMeg Kap-
Klvoyoveg ouaieg, vitpo-TAY,
dlogiveg, Bev{OAo, otaBepég
avBpakoUxeg eAeUBepeg pi-
(e (Re), pepkég petalago-
yoveg ouaieg Kat padievepyd
otowxela,

Ot KAIVIKEG Kal eMBNPLOAOYIKEG €PEUVEG TwV TEAeUTa{wV HEKAETIDV
npoadiéploav 61t €kBeon oe alwpoUpeva owpatidla otnv atpdoPat-
PO AOTIKWV NEPLOXWV CUPBANEL oTnV gpPavion AoldwEewy Tou ava-
NVEUOTIKOU oUCTAPATOG, OTNV Xpévila ano@Paktkh nveupovondbela,

XxApa 2. Ta owpartibla and 1a KQUOAEPLa TwV QUTOKIVATWV Kal Tou Kanvou Tou
10tydpou €xouv napdpolo Ueyebog.

Xxnua 3. Ta aiwpodueva owuatibia (Siauépou 0,1-10 um) eivar oupnAéyua-
10 avBpakoUxwv owuatidlaKwy oUOOWPEUUATWY e MOPWEELG ENPAVEIEG Kal
MpoapdPnan ToIKWV Kal KapKIVoyovwV XNUIKWV ouatwv, Bapéa uétalla, lAY,
vitpo-[1AY, otaBepéc Kivoelbeic eEAcUBepec pileg, K.AM.

-“ APBPA »»

oto Bpoyxiké GoBua, otnv
augnon twv Kapdlayyelakwy
voonpdtwy Kat Tou Kapkivou
Tou nvedpova.

Ta awpolpeva owpatida
UAng  (Particulate  Matter,
PM) eival anotéAeopa arte-
AoU¢ Kalong twv Kauolpwv
(§Uho, kdpBouvo, netpéAalo
Kal o€ Pikpotepo Babuod pu-
olké aéplo). Ta PM éxouv tnv
ikavétnta va Sielodvouv oto
E0WTEPIKS TWV NVEUHOVIKWDV
060V, TwV KUWeAbwv Kat va
eykA\wBiovtal ato nveupovi-
k6 napéyxupa. Ot nvedpoveg
Tou avBpwnou Katd wn Blo-
Aoylkh Ttoug e§EMEN éxouv
avantiel e§alpetikodg apu-
VILKOUG pnxaviopoug Kat Ka-
Baplopolg twv owpatdicwv
Kat To§IKWV ouaLwV pe T Bo-
nBela tou BAevvokpoaowTtoU
OUCTAUATOG TWV AEPAYWYMV.
H BAevvokpooowth kdBapon
0TouG MveUpoveg KaBwg Kat
0 KUWENOIKA pakpogdya
avtpetwni{ouv TG QAeyo-
vdelg kat oeldbwtikég 6pd-
O€LG.

Bloxnuikég Kat KAWVIKEG €peu-
veg deixvouv 61l 0 Kanvog Tou
Tolydpou Kal 1a owpatida
G athooPalplkng punav-
ong npokaloUv BopIKEG Kal
A€loupylkéG avwpaAieg oto
BAevvokpooowtd  oUotnpa.
Bpaxuxpovn €kBeon npoka-
Ael otdon TwvV KpPOoOoWV in
vitro, evd Hakpoxpoévia €kBe-
on npokaAei BAGBeg oto ent-
BnAlo, unepékkplon BAévvng
kat duoKivnoia Twv KPooowv.
Me toug idloug pnxaviopoug
n enidpaon twv awwpoupé-
vwv cwpatdiwv oto nveu-
Hoviké napéyxupa npoKaAel
au€npévo aplBud PAeypovw-
dwv kuttdpwv (Pakpopdya,
oubetepO@IAa) oToug nveu-
poveg. Ta awpolpeva ow-

patibla twv kauoagpiwyv, Népa and tov eykAwBLopdg Toug oo oTevd
KUWEABIKS xpo, HETaPépPouv PIKPEG NoadTnTeg Bapéwv PeETaMwY,

MAY, blogives, ntnTikég opyavikég evaoelg (VOC), Kat otaBepég av-
Bpakouxeq eAelBepeg pileg nou eival npoapoPnEVeEG 0TOUG NOPOUG
10UG. O eykAwBlopdg Toug eival anotéAeopa tou HikpoU agpoduvapt-
KoU pey€Boug, 10 oXNPa TOUG PE aXNPEG KOPUPEG MOV €loXwpEL 01O
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evbokuTtapikd entBhAto, n AtnodlaAutdtntd toug kat n duokoAia va
ekdLwxBoUv pe Tov BAEVWWOKPOOGOWTS HNXAVIOHO.

MNewpdpata pe elonvedpeva awwpoldpeva owpatidla poxopdpwv €deL-
€av o6 ubatkd SlaAupa napouctddel éviovn napaywyh eAeuBépwv
pLlwv (Blaitepa piZeg udpofuliou, HOe), oL onoieg eival KapKvoyoveg
oTa NVeUpoVIKG Kuttapa. Alelodlouv atov nuphva péow tng Aunidt-
KNG HePBpdavng Kat Adyw tng uWnAhg evepydtntag «enttiBeviar oto
DNA npokaAwvtag petaAagelg. Mapdpoleg BAGBeg npokaiouvial
ot npwrteiveg, ta évqupa Kat ta Ainidia twv Kuttdpwv (AmbIKA une-
po€eidwon). Ot Bloxnpikég autég BAABeg enau§dvovtal Adyw ouvep-
YIKAG 8pdong pe to evepyd KAnviopa kat €kBeon o GAAouG aéploug
punoug (NO,, 0,). Ot Bloxnpikol autol unxaviopoi cugowpelovial pe
Tn pakpoxpovia £kBeon Kal kaBiotavtal attieg pAeypovwdwv kataota-
ogwv, evepyonoinang oykoyovidiwv (nou npokahoUv evBokuttapikd
v €vapgn pnxaviopwv yua dnploupyia KakonBwv veonAaoliv) Kat
aBNPWHATIKWY PAEYHOVIV 0T0 KUKAOPOPLKS cUaTNA Tou avBpwnou.

Ta anoteAéopata GAwWG auTwy Twv epeuvwy o€ Bloloyiké eninedo Kat
ot enBAaBeig Bloxnuikég dpdoelg enBeBalwvovtal Pe noAudplBueg
€MBNULOAOYIKEG £pEUVEG (0IKOAOYIKEG, aVaSPOIKEG aoBevv-papTU-
pwv Le ogdda eAéyxou, npoontikeg PeAETeg) Twv teAeutaiwy 20 xpo-
VWV o€ PEYAAEG aoTIKEG NePLox€G. Ot épeuveg autég xpnaoonoinoav
peydAo apBud atépwv Kat pe napakoAolBnon otatloTikwy dedopé-
VWV yla JeydAo Xpoviké Sidotnpa (epwtnuatoAdyla, oTatioTikéG Kata-
YPa®£G voonudtwy Kat npédwpwv Bavdtwy, el0aywy£ég o€ VOGOKopEla
and kapdlonveuyovikd voohyata, niotonointkd Bavdtwy Katd autieg).

Eniong, ot épeuveg xpnolonoinoav cUGTNHATIKEG MNOCOTIKEG PETPA-
OELG TV OUYKeVIpWoewv owpatubdiwy, PM, , PM, . kat GMwv agpiwy
punwv (S0,. NO,, O,, CO) o€ aotikég NePLOXEG, OTO KEVTIPO NOAEwWV, OE
onpeia ge UPNAS CUYKOWVWVIOKS POPTO Kal MUKvE 0biIkd diktuo Kat
yla oplopévo aplBud etwv. TéNog, ot £peuveg autég EhaBav unéyn toug
ouyxutikoUg napdyovieg (kanviopa, epyactakd neplBaMov, GNeG
aoBéveleg) kat AMeG napapétpouc dnwg nAkia, pUAo, K.AM.

O €peuveg xwpidovtal Kupiwg oe 600 peydAeg Katnyopleg: ekBEoeLg
Hikphg Sidpkelag (acute short-term exposure) kat pakpoxpovieg
ekBéoelg (long-term exposure) oe awpoUpeva owpatidla g atyo-
opalplkhg punavong. Ot pikphg Slapkelag ekBEoelg oe au§npéveg ou-
YKEVIPWOELG OwHaTdiwV €xouv oUOXETLOBEL Pe eloaywyEG 0 VOGOKO-
peia (kupiwg and €€apon kapSLonveUpPoVIKWY voonpdtwy h npéwpot
Bdvarol and kapdlayyelakd eneloddia), abgnon tou BpoyxikoU GoBua
TOG Kal MVEUHOVIKEG PAeyHOVWOELG Kataotdoelg. Ot yakpdg Slapkelag
ekBEoelg €xouv ouoxetoBel pe au§npévn voonpdtnta Kat Bvnopdin-
10 (kapblayyelakd voohpata, xpdvieg anoPpakIkég NVEULOVONABeLeg
Kal Kapkivo tou nvelpova). Ot neploadiepeg €peuveg napouctd{ouv
anoteAéopata yla au§npEveg ENNTWOELG TWV ALWPOUHEVWY CWHATL-
biwv (Kupiwg PM, , katd 10 pg/m?) kat ouoXeTiopd e OTaTOTIKG on-
Havtikn au€non tng npepnotag oMkhg Bvnotudtntag (katd 0.6-0.8%),
and avanveuotikd voohpata (katd 1%), and kapblayyelakd voohuata
(0.8%). Eniong, ouoxetiovtal ol ekBéaelg He augnpéveg eloaywyég o€
voookopeia yla kapblo-nveupovoAloyikd voohnpata (0.3-1%) avaloya
pe tnv nAkia.
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H ofuvion twv Bahaoowv - anotéAeopa peydAng noadtntog CO, nou
avudpd pe 1o Bakaoowd vepd oxnpati{oviag avBpakikd ofU - dnpt-
oupyei €va GMo akdun npéBAnua pe o CO, kaBg 1o vepd yivetal
neploootepo 6§vo, ta KopdAa Kat Aownd Baidoola {wa, 6nwg Ta
pUbLa, otpeibia kAn avipetwnifouv kivbuvo yia tnv olkoddépnon twv
OKEAETWV Kal TwV 00TPAKwYV Toug. AANG akdun xelpoétepa, n o§utnta
nou dnptoupyeitat oto Bahaoowvé vepd, pnopet va npokaréoel BAGBN
OTIG CWHATIKEG 0pYavIKEG Aettoupyieg GAwv twv Bakaooiwy 6viwy pe
60tpaka h xwpig, datapdooovtag Tig Asttoupyieg Toug yia tnv avantu-
€n kat tnv avanapaywyn toug. H o§vion twv Bahacowv anodedely-
péva anekel tnv vyeia Twv Balaoovwv EuBlwyv dviwv, akdun Kat tnv
enBiwon toug. Eival kapdg va neploplaBei n o§Uvion auth, npwv ent-
PEPEL HeydAn Kat avenavopBuwtn BAGBN atnv Slatpopikh toug aAuaida.

H avtidpaon tou Bahaootvou vepou pe 1o CO, pETPLAletL HEPIKEG KAL-
Hatkég endpdoelg tou agpiou. H atpoopalpikh ouykévipwon og
CO, ivat nepinou 390 ppm, Ba ntav 6pwg akdpn peyaldtepn av ot
BdAaooeg 6ev anoppopoucav kéBe pépa 30 ekatoppUpla Tdvoug Tou
agpiou autol. Ot naykéopieg BaAaooeg anoppodolv xovdpikd 1o éva
Tpito Tou ouvoAkoU CO, nou anobibetal otnv atpdogaipa ano TG av-
Bpwnveg dpaatnpotnteg. Ta teAeutaia 15 xpoévia, otnv navw and 100
HéTpa neploxh tou Elpnvikou Okeavou, and tnv Hawat péxpt tnv AAG-
oka au§hBnke katd 6%. Katd pnkog tou MAavAtn, ané tnv évapén ng
Blopnxavikng enavactdoswg, o Héoog 6pog tou pH NG enpavelakng
otoBadag pelwbnke katd 0,12, dnhadn €pBaoe nepinou ato 8,1.

Ot eknopnég CO,

KaBiotoUv t1¢ 0aAaocoeg
nepLoootepo 6§Iveg,
Balovtag o€ Kivbuvo

Tnv avantuén Kat

TNV avanapaywyn

Twv 6aAacoLvaV opyavioHwyv
ané to NAayktov péxpl

T0 KaAapdpt.

0.2 AIATHX AwnA. Xnpikég, t€wg AteuBuvtng Kévipou
Aokpwv-Epeuvaov KAET/AEH
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H napandvw petaBoAn pnopei va pnv gaivetal kat noAd pgeydin, aAAd,
€newdh n KAipaka tou pH eivat AoyapBuikn, n petaBoAn auth avtano-
kpivetat oe avg§nan 30% tng o§Utntag Twv Balacowv. Ot 1pég Tou pH,
WG yVwotév, HETpoUV th ouykévipwon H+ oe SidAupa. ‘Eva Stdhupa
pH twng 7.0 eivat oudétepo, xapnAdtepeg Se Tpég eival, npoodeutt-
Kd, 6Ao Kat neploadtepo 6§veg. H tn 8,1 eival ehappdq aAKaAkA,
n &¢ pBivouoa KAipaka yivetat 6Ao Kal neploodtepo 6€vn. H evdla
{wn bev éxel avipeTwnioel T€toleg taxeieg petaBoAég tou pH npog 10
6§vo 8w Kal ekatoppupla xpévia. MaAatoviodoyikég peAéteg anoka-
A0ntouv 6t avdloyeg petaBoAég ato napelBov, eival ouvbebepéveg
pe NAApN anwAela tng evaiiag {whg. Madikég npalotelakég ekphEeLg
pe aneAeuBepwoaoelg peBaviou, nou éywvav npv andé 250 ekatopulpla
xpévia, unoloyidetal, 6t Stnhaciaoav Th oUyKEVIpWOn ToU ATHoCoPaL-
ptkou CO,, n onoia unnp&e kat n peyardtepn paga CO2 nou ekto€ed-
ke noté. Meploodtepo and 10 90% twv Bahacoiwv éuBlwv dviwy
e€agpavioBnkav. Metd an’'auté kat eni 1€ooepa pe névie ekatopplpla
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xpoévia, atn BdAacoa eixav anopeivel pepikd pdvov Bardaota €idn.

Av ouvexioBel n eknopnn agpiwv Beppoknniou PeE ToUG ONPEPLVOUG
puBuoUG, oL entotpoveg ektwoly 6Tt To atpoagatpikéd CO, Ba pBdoel,
yUpw ot0 2050, ta 500 ppm Kat oto 2100 ta 800 ppm. To pH t61€ Ba Ka-
1€BeL ato 7,8 pe 7,7,6nAadn o€ 150 % alEnon tng o§Utntag o€ oUykpLon
Je tnv npoBlopnxavikh enoxn.

0 neploodtepog Kéopog Bewpel Tov wKeavd oav pia tepdotia Aipvn
vepoU. O wkeavog OUwG polddel NePLOCOTEPO HE €va KEK MOAWV
otolBadwyv, nou n kABe otoBAda SnpoupynBnke pe povadikoUg ouv-
duaopolg peypdtwy vepou-ahatiol Kat Beppokpaciag. To o Bep-
H6 Kat pe Aydtepn nepLeKTKOTNTA 0€ AAATL vepd, Katépxetal and tnv
enpavela og BABog 50 €wg 200 pétpa Kal kapd popd akdun nepio-
ogdtepo. And tnv dAAn nAeupd, dpBovo ofuydvo Kat NAlaKS Qwg ou-
vinpoUv TNV avantuaodpevn tpopodotikn aluaciba. Etol, 10 povokut-
TapIké PUTONAAYKTOV Xpnotyonolel, dnwg Kal 1a gutd, 10 NAOKS Qg
yla pwtooUvBeon kat napaywyn cakxdpwv. To puToNAayKtov Bpépel
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10 {wonAayktév. AnAadn ta pikpd {wdkia nou nepthapBdvouv oelpd
OAOKANPN and ta PIKPOOKOMIKA yapldoeldh ootpakddeppa, HEXpL Ta
Hwpd twv peydAwy yapiwv. To {wonAayKtdv anoteAel TNV poPh Twv
HIKpWV yaplwv, Ye ta onoia tpépovial ta heyalltepa Balaoovd Kat
oUtw KaBegAg.

Ot dvepol BonBouUv tnv avapel§n tng enwpavelakng pe tg Babutepeg
BaAdooleg otolBadeg, otéAvoviag BaButepa ofuydvo Kal pépvoviag
otnv enpdvela Bpentikd ouotatkd. Ltnv avduel§n auth BonBolv Kat
OL KIVAOELG KAl HETAKIVATELG TwV SLapopwV YapLiv Kat twv dlapdpwv
Aownwv BaAacoiwv opyaviopwv. KaBwg ta ydpla Kat ot opyaviopol
autoi avépxovtal Kat katépxovtal, nepvave péoa and vepd pe diago-
peUKEG THEG pH.. Opwg, kaBwg n oUtnta petaBAAAeL TG TpEG Tou pH,
eival duvatdv va enpépel BAaBeg atoug Baldaaloug opyaviopols .

H éotw Kat pikph at€non tng ouykevipwoewg tou CO2 ato Bakaoowvd
vepod, pnopei va enpépet Kat tnv NAhpn €l0BoAn Tou péoa ota owpata
Twv BaAdoowwy éviwv nou avanvéouv. Otav 1o CO2 BpeBei péoa atov
opyaviopd Toug, avidpa PE 10 E0WTEPLKA ToUG Uypd, Ta onoia dnpioup-
youv ovta H+, kaBlotwviag £101 t1a 0wpatikdé toug uypd h toug Lotolg
Toug Neploadtepo 6§va. Opwg, oL opyaviopoi twv Balaociwv autwv
6viwv xpnatponololv dlapopoug pnxaviopolg yia tnv e§looppd-nnon
Tou e0wTtepIkoU Toug pH, dnploupyvtag apvntka évta, 6nwg HCO
,Ta onoia avtdpouv pe ta H+, Ta onoia état e§oudetepovovtal . KaBwg
B€Bata ot Bahdaoalol autoi opyaviopol nakedouv yla va enavapépouv
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v Wopponia o§€o¢-Bdoewg katavaAioketal evépyela.

Ta wdpla kat ta Aownd evepyd Balaoova Katagépvouy, Je SLapopoug
pNXaviopoUg, Kal HEWVOUV TLG Napodikég petaBoAég Tou pH, ol onoi-
€¢ endpolv otnv kavetntd toug va KoAupnoUv .Autd enttuyxavetat
onw¢ akpBwg cupBaivel og évav dpopéa TaXutAtwy, atov onoiov oL
HUEG 6ouAeUouv pe avagpoBlo petaBoAopd, Snploupywviag extra ou-
onelpwon Wviwv H+. MNaviwg, yevikwg, ta Balacowvd éuBla 6via dev
pnopoUv €eUkoAa va npocappocBolv o€ PeTaBoA£G, akdun Kat petd
and tnv Ndpodo apKETWV EKATOVIAdwWY XpPOvVwV.

Ta nepaopéva xpévia, e TV cuvexh algnan Twv ouykevipwoeswy CO,
ot Bdhacoeg, and ta noAAd Baldoola €(6n ekeiva pe aoBevéotepa
OUCTANATA AVTLIOTAOEWG Kal avanpoodppoyng, dMa duotixnoav Kat
aMa e€oviwBnkav . H ntwon tng T tou pH npooBAaAAel kupiwg ta
BaAaooivd 6via nou Bpiokovtal og peydha BA6n, dnou To entkpatolv
otaBepd neptBaMov 1a aghvel anpdéaBAnta. ' autd, atov KatdAoyo
TWV HETPWV YLa TNV KATanoAéUNoN TwV KAHATIKWY HETaBoAY, amno-

22NV AV EOTD To
000 M e e

PDNY AE Ty P T

2N
OZFNIEH oI BALET

22N M ey <o o

QANAT2On
APZ TEB A S e ot
caraleter Bri e e 2 e 5
gm_ﬁ.nd:ﬁr:: ;d';:i:}'éf'.-’ﬁ;tz--"lﬁ 2

Tedn s Ay e SR e it e,
fﬂ{?r.uf r_?{.fzg; ST S To C O
S dpsegape, ot
T .-_»;;:-;i fhda Tod YEOOd o
0FCI0 dEN'E P i A2 ppapcin
dE vou Sy Arict' P Foag
l’.‘-'-"&' f.-l'l?-.H T _,i:b‘_"..cmyﬂ:'n‘.':; ,ﬁa’g-;_'.:‘i).
cv Evadia . Jaii ola'dy.
R P s o
EETa——

@elyetal naon Buaia n duakivnon peydAwy nogothtwy CO, ota Babeld
vepd . Z'autd, undpxet 6Bog to CO, va anoppuBpioet o€ euputato ¢d-
Opa T0 QUOLKOG NepLBAAov.

H enidpaon tng ofuvicewg twv Balacowv nolkiMel avaioya pe
1a dudpopa otddla avanti€ewg ing evahag {whg. H npdtn oniBa
{wnh¢ —n yoviponoinan- givat n npwtn nou BAdntetat. To onéppa Tou
Heliocidaris erythrogramma (xapiv) kiveitat katd 16% kat kohupnd-
€L katd 12% Bpabdultepa, 6tav epeuvntég kateBdoouv 1o pH katd 0,4.
H enttuxia tng yoviponothoewg t6te petvetat katd 25%. L0 puUOLIKO
neptBaMov, av n peiwan tou pH yivel katd 25%, pnopet va obnynoet
o€ onpavTikéd neploptopo tov evhAtko BaAdoaoto nAnBuopd. Av Kat and
1a {guydpla Twv napandvw xapwitwy ektogevovial otn Bakacoa eka-
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ToppUpLa oneppatolwdpla Kat wdpta, 1o onéppa dev napayével {w-
vtavo yla noAU xpoviké dldotnya, WoTe va PNopECEL va YOVIHOMOLATEL
16 wdpla péoa ota Aiya Aentd nou anattolvrat.

H o&Uvion tng BdAacoag avaotéMel eniong TG Stadoxikég pdoeLg ava-
ntigewg otoug BaAdooloug aotepiokoug, étav 1o pH pelwBel katd 0,2
€w¢ 0,4 povadeg. MoMol an’autolq eppdvicav agUalkn avantugn Kat
Ayotepol and 0,1% enénoav neploodtepo and oktw PéPeS . Mool
enothpoveg unonteUovial 6t n BaAdooia o§Uvion e€nyel thv npdoga-
T Bvnowdétnta, Nou NapatnpnBnke oTlG NPOVUHPEG TwV OTPELBLV
Katd JAKOG OpLopéVaV Blopnxavikwy aktwyv Pe nhodaota o CO2 atud-
opaipa.

‘Ocov agopd tnv avdntu€n, ta evhAika Balacovd uno@épouv NoAU
neploodtepo étav Bpiokovrat atnv pdon auth. To 2005 epeuvniég and
10 Kyoto Maveniothpio tng lanwviag anepdvbnoav, 6t ouykévipwaon
CO, peyaAUtepn and tnv onpepwvh th katd 200ppm, SnpoupyoU-
pevn og Balaoowvd vepd ya £€€n PAveG, PELVEL Tov puBud avanty-
gewg twv 16wv Hemicontrotus pullcherimus kat
Echinometra mathaei (pikpa xapivia).

H o§Uvion tou Bahacobvepou nNpokalAei o€ pepika
QUTONAAYKTG SUGKOAGTEPN TNV apopoiwon ToU
oldhpou, nou anotelei tnv Baolkh TOUG HPIKPO-
TPOPN yla v avantu§h toug .Epeuvniég and 1o
Maveniothpto tou Princeton twv HIMA avagépouv
6t n peiwon tou pH katd 0,3 eAattovel tnv ago-
poiwon toU putonAayktou og aibnpo katd 10% pe
20%. IxeTKa e TNV TPoPLIkh Tou aiuaida, 1o pu-
TonAayktév napdyet peydho pépog and g nood-
NTEG ToU 0§Uy6vou nou avanvéope. Xe dAAa net-
pdpata anodetkvuetal 6t ol Balaooivol aotépeg
Amphiura filiformis, og xaunAé pH, avantiooouv
TG NAoKApLa toug pe taxutepoug pubpolg, xdvo-
viag 6w onpavikkh pada puddv, n onoia toug
xpeladetal yua tnv AMdyn 1po@hg, TNV avdntuén kat
tnv Kivnon toug.

a oplopéva Bahdoowa nAdopata, n of0vion tng
B8dAaooag enwpépel anAwg to t€Aog toug. Otav é€va
belyua ané konénoda, ta onoia agBovolv otg
aktég ng California, €€e1€Bn o Bakaoowd vepd
pe pH katd 0,2 xaunAdtepo Tou Kavovikou, o Hi-
06¢ nAnBuopég anéBave péoa og pua eBoopdda.
Ta yvwotd pag wdpla, o 1dvog Kat o goAwpadg,
Tpépovtal and €161ka tétola konénoda. Le pepL-
K@ BaAdaota évia ta H+ naiouv onpaviiké poio
otnv IKavotnta Tou aipatdg toug va npooAdBouv
ofuyoévo and 1o vepd. Aydtepo dpwg 0§uy6vo OTO aipa TOUG, HELWVEL
NV IKavotntd toug atnv avadhtnaon TPoPng, atnv ano@uyn npoaBoAng
Toug anéd apnaktuké Kat oté {euyapwpd 1oug. MNa 10 KAaooLké Kahapd-
pL, ntwon tou pH katd 0,15 npokaAel 6’auté on-paviikn BAGBN.

IXETKA Pe TNV Npooappoyh twv Balacovidv otnv ntwaon tou pH tng
BdAacaag, yivovtal oelpég and nelpdparta, nou dtapkolv eni eBGopa-
8¢ Kal phveg. Xtnv aAayn tou KAipatog nou cupBaivel eni dekadeg
xpévla Kal aldveg, ta €idn nou Wiattépwg npocappdlovral, eivat ekei-
va nou éxouv Bpaxy kKUKAo avanapaywyhg . KaBe popd nou éva €idog
avanapdyetal, eppavioviat YeVeTIKEG PETAOTAOELS, oL onoieg BonBolv
TG endpeveg yeveég va npooappooBolv oe véeg ouvBhkeg. Evevhvia
xpévia eival o npounoAoyl{6pevog xpévog yla tnv peiwon tou pH katd
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0,3 éwg0,5. Elvat BéBata pikpo6g o xpbévog autég, avianokpivetat dHwg
O€ PLa YEVETIKN Npooappoyh yia €idn nou avanapdyovial Je OXETKWG
Bpabdeig puBuolg kat pnopolv va avié§ouv oe peiwan tou pH Katd
30%.

TeAeutaiwg oL ENIOTAPOVEG CUYKEVIPWVOUV OToIXEla avapepdueva ota
vepd tou Apktikou Qkeavoul nou npokuntouv and v thEn twv ndywv,
ASYyw twv KAHaTiK®v petaBoAwv Kat tnv dvodo tng Beppokpaciag
tou MAavAtn. Ot etdikoi cuviatolv tov doo to duvatdv neploplopsd Tou
atpoogatpikol CO, yla tnv anoguyn Tou gatvopévou tou Beppoknni-
ou, tnhv dvodo tng Beppokpasiag kat enopévawg TNV NPGANYN ToU KLv-
dUvou avédou tng 01dBung twv BaAacowv. XToug 0TdXoug TouG SpWG
npootiBetat kat n anopuyh o§uvioewg Tou npokUntovtog and tnv thEn
vepou. TuxoUaoa o§Uvion pnopei va enpépel Katdppeuon tng Balaaot-
VAG TpopodoTIKNG Toug aAuaidag.
H oUvion tou BaAhaoobvepou petaBAAAel eniong Toug Kavoveg NG
QUOEwWG, nou Slénouv Tov NAAPN KUKAO TOU
e avBpakog. Av Kal oL wKeavoi anoppo-
"ﬂﬂﬂﬁ:" > e (PoUV TWPa anepLOPLOTEG NOadTNTES
avBpwnivwv eKNopnwy, o pub-
HOG autdég anoppoPnoEws
enBpadlvetal doov aufa-
VEL N guykévipwon CO2
otV enupdveld toug,
Je anotéAegpa tnv ta-
xUtepn au€non ng
ouykevipwaewg CO,,
npdyua nou enttaxd-
VEL TNV PETaBoAn Tou
KAipatog tng ng.
TunpénetAondyv teAl-
KWG va yivey; Kat'ap-
XAV NpéneL va kablie-
pwBel pa Maykdéopta
Qkedvia TloAttikh, pe
okond 1oV GUVIOVIOHO
otnv AAYN Twv anattoupé-
VWV PETPWV yla TNV Katano-
Aépnon twv NoAanAwv KvUu-
vwv nou ansihodv 10 nepBalov
.H naykdopia MoAwtkn Mpootaciag tou
MepBaMovtog npénel, ata AapBavépeva yla
v npoatacia tou pétpa, va oupneptAdBet Kat 1o CO, wg entkivbuvo
otolxeio yia tnv o§Uvion tou Balaoaivol vepou, divoviag éupaon atov
NEPLOPLOPS TWV EKMOMPNMYV Tou oTnv atpéopaipa. H npootacia twv
Balacowv and tnv o§uvion Ba enupéyel TNV Kavovikh avdntugn kat
eKpETAMeUON Twv {wvtavwy opyaviopwy tng .Ta AapBavopeva pétpa
Ba dwaoouv atoug NANBuopoUg Twv Bahacowy peyaAltepn Npocappo-
yh otg dnploupyoUpeveg véeg ouvBhkeg and tnv aAkayh Tou KAIpatog,.
‘OAa ta Kpdtn npéneL, anapatthtwg, va unoypdyouv v X0uBaon twv
Hvwpévwyv EBvadv yia 1o Aikalo tng BdAacoag Kat va tTnpAcouv Toug
6poug Tou.
Xpelaletat akdpn neploadtepn enotnpovikh BaAdoota dpaotnpidtnta,
avadntwviag TV NPooTacia twv anapattntwy epeuvay anéd 1o Eupw-
naiké Mpéypappa Qkeaviag Ouvicewg (European Project on Ocean
Acidification) kat tnv epappoyn Twv NPOTEVOPEVWV HETPWVY AVTLHETW-
nioewg twv avapevopévwy Kivdivwy and tnv oivion twv Balacowv

—_— -

and tv International Ocean Acidification Research (AteBviag Okedvia
‘Epeuva OEuvioewg). Téhog npénetl va An@Bei un‘oyly, dtt n enihuon
Tou npoBAApatog ofuvicewg twv Balaoowyv €xel Kat TG KAAEG TNG
EMNUTWOELG OTNV olKovopia evépyelag. Ynd 10 pwg Twv enkvdivwy
ekphEewv and yewtphoelg yla thv avelpeon avBpdkwy kat udpoyo-
vavBpdkwv atnv §npd kat tnv Bakacoa, kaBw¢g kat thv npdopatn npo-
kAnBeioa kataotpoph and 1o exeiliopa netperaiou otov KéAno tou
Me€koU, 6Aa ta Kpdtn Npénet anapatthtwg va kabopioouv pia kavh
oTpatnytkn, yla v e§aopdAion kaBaphg evépyelag yla TG avaykeg Tou
MAavAtn. Mévo pa tepdotia peiwaon thg XpPACNG OPUKTWV KAUG{Hwy
Ba pnopéoel va peioet TG peydieg eknopnég CO, yua v péAuvon
Twv Balacowv. ‘Eva kawvolpylo cagég npdypappa yua tnv petaBaon
and 1§ onpepVEG KAAOOIKEG NNYEG EVEPYELAG OTLG AVAVEWOLUESG Ka-
Bapég, eival autd nou Ba npoopépel atoug Okeavolg Kal YEVIKA aTov
MAavhtn éva oiyoupo kat kaBapd Kat acParég péAov.
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Mpaoivn Xnpeia Kal Mpdoivn Texvodoyia.
Ano tn Bewpia otnv MNpaén yia tv MNpootacia tou MNepiBaddovtos

Kal tnv Aeipdpo Avantuén.

AB. BaAaBavidng kat Owpdig BAaxoytdvvn
Ekdo6oelg Luyxpova Bépata, pn kepdookonikh ekdotikh etalpeia, ABhva, 2012

Tnv teheutaia dekaetia n Mpdowvn Xnpeia kat n Mpdowvn Mnxaviki (Texvo-
Aoyia) éxouv KaBiepwBel wg ot oNPAVTIKOTEPEG EVAMOAKTIKEG Kal AELPopL-
KEG NPOOMTIKEG YLa TNV EMLOTAKIN TG XNKElag Kal Toug Stdopoug texvolo-
yIKoUG kAadoug. H xnpeia kat n texvohoyia npénel va npocappocBolyv o€
véeg nepBaMoviikéG apx€g, KaAUtepn aglonoinon twv NAoutonapaywyt-
KWV MNYWV NPWITWVY UAWY, PElwpévn xphon evépyelag, Bliolpueg npoo-
NTkEG otn yewpyia Kat tn Blopnxavia kat apx€g aswpopiag yla tnv nayko-
opwa avantugn tou péMovtog. H xnpikh Blopnxavia Kat ot texvoloyikoi
KAGol napaywyng Blopnxavikwv Kat Blotexvikwv npoiéviwy npénel va
€pappéoouv evaMNAKTIKEG HeBoSOAOYIEG, EvepyELaKA NMLOTEPES TEXVIKEG,
ehaxtotonoinon tng To§IKATNTA NPWTWV UAWY Kal NAPACKEUAOUATWY Kal
oxeblaopd avakUkAwong twv npoiéviwy toug. H Mpdowvn Xnueia kat Te-
xvohoyia éxouv entdxel onPaviikéG BeATLoelg atig Blopnxavikég diepya-
oleg kat véa okoAoytkda npoidvia. MoAudplBpég epeuvnTKEG Epyaoieg Kal
TEXVOAOYIKEG EQUPHOYEG €Xouv SnpocleuBel o€ enotnpovika neplodikd.
Ta enotnpovikd BiBAia e€etdlouv pe AenTopépeleg TiG VEEG avaKaAJYELG,
véa Tphpata naveniotnpiwy eknadelouy pia véa yevid enotnuévwy yla
TG Npdoiveg apx£g Kat véeg peBodoAoyieg.

Itnv ENAba péxpl twopa éxel ekbobel to BiBAio (uetd@paon tou Bi-
BAiou Green Chemistry: Theory and Practice, 1998) Paul T. Anastas
& John C. Warner. Mpdown Xnueia. Bswpia kat Mpdgn (Maveniomn-
Huakég Ek6ooeig Kpntng, HpdkAeto 2007). And tdte dpwg éxouv ent- 7. Mpdawvn Xnpeia kat Qappakeutikh Blopnxavia.

1euxBel onpavikég Blopnxavikég epappoyég otny Mpdowvn Xnueia kat 8. Mpdowvn Xnpeia kat Buwaoun Mewpyia.

v Mpdowvn Mnxavikn (Engineering) kat éxouv ek6oBel noMd BiBAia 9. Mpdowvng Xnpeia. O PdAog tng otnv Evepyelakn Kpion , Biokadowa

Kal peUVNTKEG epyacieg. MNa tov Adyo autd anogacioape va Snpoat- Kat BloUAwka
eUooupe 10 BBAio pag (ota eNnviKG aA\d kat o€ ayyAko keipevo pe  10. O PoAog tng MNpdovng Xnpeiag otn BeAtiwon twv Avavemolpwy
napooLo NEPLEXOHEVO). Mnywv Evépyelag kat otnv E§oikovépunon Nepod.
To nepiexdpevo tou BiBAlou xwpiletal o dwdeka kepdAala 11. Mpdown Xnpeia kat Mpdowvn Mnxavikn, OwoAoyikég Ixedlaopég,
1. Mpdowvn Xnpeia kat Mpdoivn Texvoloyia (Mnxavikn). lotopikn EEE- AnocuvappoAdynon kat AvakUkAwon AutokivAtwy, HAeKTpIKwV
AEn kat Epappoyég Kat HAEKTPOVIKWV LUOKEUWV
2. Mpdowvn Xnueia kat Mpdotvn Texvoloyia yia tnv Asipopo Avantuén.  12. Mpdotvn Xnpeia kat Mpdowvn Mnxavikn (TexvoAoyia) otnv Eknai-
3. Mpdown Mnxavikn (TexvoAoyia) 'Baoikég Apxég kat Epappoyég deuon kat og MNavenotnpakd Tuhpata.
4. Npdaown Xnpeia: Néeg MeBobdoloyieg otnv Opyavikh LOvBeon, kat  13. MTAPAPTHMATA
Epappoyég.
5. Mpdowvn Xnpueia kat To§ikoil Opyavikoi AlaAUteg. Aviikatdotaon Kat lMa ™ Zuvtaktkn Enttponh
EvaMaktikég Texvoloyieg. M. MaMouan

6. Mpdowvn Xnpeia kat Texvoloyia: AvaAuon tou KUkAou Zwhg Blopn-
xavikwv Mpoidviwv.

Ap. Madaywykd - Eknatbeutikn Epeuva
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ENQZH EAAHNQN XHMIKQN, N.M.A.A.N. 1804/1988
Kaviyyos 27, 106 82 ABnva, TnA.: 210 38 21 524, 38 29 266, Fax: 210 38 33 597

ASSOCIATION OF GREEK CHEMISTS
27 Kaningos Str, 106 82 Athens, Greece, Tel. ++30-1-38 21 524, ++30-1-38 29 266, Fax: ++38 33 597

http://www.eex.gr, e-mail: info@eex.gr

MAMEMNIZETHMIO MATPOM
AIATMHMATIKO NPOrPAMMA METANTYXIAKNN INOYANN
“IATPIKH XHMEIA: IXEAIATMOT KAl ANANTYEH APMAKEYTIKAN NPOIONTON

“MEDICIMAL CHEMISTRY: DRUG DISCOVERY AND DEVELOPMENT™

Tprjpeorrss X i, lorpsegs ke Soppase oy

AewaenTa Xpowvia 1997-2014

9th Aegean Analytical

AAFD (hemistry Days
o

29 Sept- 3 Oct 2014, Chios, GREECE

1 [ s ] ZU\I’taplﬂ http://www.chem.uoa.gr/AACD2014/AACD9_01_homepage.htm
lquIK“q xnuniuq Organizers

Q.11 R;‘Hﬂ'puﬁ.[fﬂuﬁ. 201 4 AACD 2014 will be organized by the:

Euvebpeawd wm Molrmormd Kivnpo Mavemompifon Manpaiy

H'araldzur .Hf.u“" Laboratory of Analytical Chemistry,
Department of Chemistry
School of Sciences

50 Pdhog Twv AoipwEcwv ornv AvBpumvn Kapkivoyéveon:
Mnyawviopoi ki Mpoormikée” National and Kapodistrian University of Athens

“Contributions of Infections to Human Carcinoger

Department of Financial and Management Engineering
Te Iawidpio pivor dpeps o & I.'v;w_.l:“ = E““T““ = UniVerSity of the Aegean

T ORI TR T -
Lok Wkt g L s BTL ey
Lo tmmay i we v P e S i, P T80 WARLBAE
o T
B = TR

Association of Greek Chemists
(North Aegean Branch)

16th edition of ExTech, the International Symposium on Ad-
vances in Extraction Technologies, to be held in Chania, Crete,
Greece, from 25th - 28th May 2014.

http://www.extech2014.tuc.gr/
https://www.tuc.gr/2786+M543ddf566ea.html
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