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Eikova e€w@UAAoU:

((- OT oL ZTIVMIOTUTIO OTTG TO EPYACTAPIO OTA

h

=~ JploTeld TAQioIa TG TTApoUaiaong Tou TTPoYPAUUATOG:
ANAINQPIZH KENTPQN APIZTEIAZ

2TO TMHMA KTHNIATPIKHZ TOY NO.

To YToupyeio MNaideiag kal @pnokeupdTwy, MoAImiopou kar ABANTICHOU
avayvwplioe Tn dpdon Akadnuaikig kar Etmotnuovikng ApioTeiag

o1o TuAua NG KTnviatpikng:

BpaBevovtag tov AvammrAnpwth Kabnynt MNewpylo Kovrotidn, Tédvw oTtnv:

“Avayvwpion apioreiag orn
oroxsuuévn avamruén QapuUaKEUTIKWY ouoIwv”
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Eicaywyiké padnua - Epyaotipia Bioxnueiag

Baoikoi otox01 epyacTnpiou Bioxnueiag yia Tnv Krnviarpikil EToTAun

EKTTaideuon @oITnTwy WOoTE va PTACOUV O¢ éva £TTAPKEG yia KTnviaTpoug eTTitredo yia
TIPOETOINACIA VIO TO ETTOPEVO OTABIO 2° Kal 3° £T0G
(S10QpOopPETIKA €TTITTEDA TTPAKTIKAG KAl BEWPNTIKAG YVWONG EI0AKTEWY)

I8iaTepdTNTEG KTNVIATpOoUu O¢ oxéon Me yiatpd (Zworteyvia, diarpoen, Yyieivr Kai
TexvoAloyia Tpo@iuwv)

E€oikeiwon pe epyactipia, BAoIKEG TEXVIKES ME OKOTTO TNV ETTAPKEIN VIO TTAPOAOCKEUN
€VOG SloAUpaTog Kal atrAd TTpoodiopioud ouaiag.

H Baoikég yvwaoelg SIaQOpETIKES KAl GUVEXEIQ TOU AUKEIOU yia va KaTtavonoel diatpoer),
Quaoioloyia , Bioxnueia kai Ta Aoimrd (o€ autd oupBdaAouv kal aAAG Baoikd yabiuata
OTTWG PUOIKK, olkoAoyia KTA)

Baoikoi Kavovegepyaotnpiou Twvlevikwv Apxwv Bioxnueiag

Npooéheuon og akpiIBi wpal!l (1rx.09.00)

Eival atrapaitnTo yia va yivel n eicaywyr] aTnv aoknon TG NUEPAG, Ol KATaypa®n Twv
QOITNTWV/TPIWY, Ol EPWTACEIG KAl N TTapddoon TwV EPYACIWY TNG TTPONYOUHEVNG
aoknong ...

aAAIwg Oev Ba oAokANpwOEi To epyaaTrpio TTou dlapkei OU0 wpec!

MNapddoon TnC epyaacioc (amoTeAéoPaTa KAl £TTECEPYATia) TTpoNyouuévnc doKkNong

AMNNIWG TO TTPOCWTTIKOG €TTIPOPTICETAI E ETTITTAEOV epyacia Tnv eTTOEVN OOUGda
TNV epyacia avaypda@eTal nUEPOPNVia AoKNoNG, NUEpoUNnvia TTapadoong, atoua
TTou éAaBav PEPOG Kal UOIKA aTTaVTACEIG, £TTeCEpyaaia dedouEVwY doknong

Ta avridpaoThpla gival yeTpnuéva, duoeUpeTa, akpIB&

ka1 &gv TpoAaBaivoupe va eToipdooupe kaivoupyia (o€ 20 AeTrTd) edv Ta
KOTAOTPEWETE 1 TO XPNOIUOTTIOINOETE AABOG. ZuveyileTe davelduevol dedopéva aTTd
TNV dITAavr] opada

Ta okeun gival yeTpnuéva, duosupeTa, akpIBd

Kal dev uTTopoUpE va Bpoupe kavoupyia (o€ 20 AeTTTd) €AV TA KATAOTPEWETE A TA
XpnoigoTroinoeTe AdOog.

2uveyiCetal daveldpevol dedopéva ] okeln atrd Tnv dITTAavr] oudda.
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ZUMBOUAEG TTPOETOINOCIAG VIO TO EPYACTNPIOKO HAONU

=utrvntip! o1ic 08.00

AildBacpa 10-15 Aetrtd (010 Asew@opeio) diadikagia doknong, BAHATA, TI KAVOUUE UE
TI O€IPA TO KAVOUJE.

Bonbdel va ynv KATaoTpEPETE avTIOPAOTAPIA,

BonBdel va mraipveTe emiTTA oV BaBud amaviwvTac 08 EPWTATEIC

BonBdel va TeASIWVETE TNV AOKNON OTOV aKPIBN XpOvo TTou oav OiVeTE

Bonbdel va unv BIaleoTe KAl KATOOTPEPETE TA OKEUN

Bonbdsl va KaTavoeiTe KAAUTEPA TI KAVETE

2uvepyaaia oyadac.

Eival TTépa TTOAU SUCKOAO VA TEAEILWOOUV KATTOIEG ATTO TIC AOKACEIG JE Eva udvo ATOoO.
Amraiteital - ouvepyacoia.  Kdmolog/a  va  KAvel  UTTOAOYIOPOUG,  KATTolI0G/a  va
TTAPOKOAOUBEI YETPACEIC KOl va KaTaypagei amoteAéouaTa, KATTolog/a va xelpiceTal
Opyavo r} oKeUog
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AZPAANEIA 2TO EPrA2THPIO

Katd tnv mapapovl aAAd kai ka®’ OAn 1n didpkeia TG doknong o€ £vapioXnuiko

€pPyacTrpio akoAouBeital n THPNON TWV TTAPAKATW KAVOVWY GOPAAEIAG:

o Asgv epyddeTal Kaveig HGVoG Tou OTO EpyaaTrplo. H TTapouacia Tou utreuBuvou

gival aapaitnn.
e XPNOIUOTTIOIEITAI TTAVTOTE £PYACTNPIOKK TTOdId.

o AtTayopeUeTal auoTnPed TO KATTVIOWA HECA GTOV £PYAOCTNPIAKO XWPO.

Atro@elyeTal n oTroIadATIOTE ETTAPA XNMIKWY avTIdOpaoTnEiwy YE TO dépua

(xép1a, TTPOOWTTO KATT. )

Agev dokIyadovTal YEUOTIKA Ta avTIOPACTRPIA.

ATtrayopeUeTal 0 AuTOOXEDIAOUOS PE AyvwaoTa avTidpacTrpia EEva TTPOG TO

QVTIKEIMEVO TNG EKACTOTE TTEIPAMATIKIS AOKNONG.

Ta ava@Aegipa uypd (aAkodAeg, alBEpag, Bev{OAlo KATT.) BepuaivovTal o€

€10IK& udpOAoUTPA 1] EAaIGAOUTPA KAl TTOTE O€ YUUVEH QAdya.

Ta o&éa apaiwvovtal Je TTPoaBrikn 0§£0g 0€ vEPO KAl TTOTE AVTIOTPOPA.

o O1 QIdAeg TwV avTIdpacTNPiwY dev atTopakpUvovTal atro Tn Béon Toug. Aev
TIPETTEI VA XPNOILOTTOIOUVTAl TTOOOTNTEG AVTIOPAOTNPIWY PEYOAUTEPES ATTO

QUTEG TTOU ava@épel n odnyia Tng doknong.

e Agv giomvéovtal Gueca ammd Ta doxeia avmidpaoTnpiwv aTPoi 1 agpia
avTidpacThpia. Otav autd XPelaoOei JETAKIVEIOTE TO XEPI 0AG aTTd TO OTOUIO

TTPOG TN PUTN, HETOPEPOVTAG £TOI HIKPA TTOCOTNTA ATHWY I agpiou.
o  Tuxov TTpoBAAUATA i} ATUXMMATA YVWOTOTTOIOUVTAI £YKAIPA GTOV UTTEUBUVO.

o Metd 10 TEAOG TNG £PYATIAG KAl TTPIV TNV ATTOPAKPUVON aTTd TO £PYOOTHPIO

TTAEvovTal KOAG Ta XEPIA KAI TO TTIPOCWTTO.
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KANONIZMOZ TOY EPIAZTHPIOY

‘Eykaipn 1TpocéAeucn oTto epyacThplo. To meipapa ekivd o apyorepo 10

AemrTd peTd TNV KABopPIoUEVN Wpa TTPOCEAEUONG OTO EPYACTAPIO.

MpocTolyagia TNG €PyacTnpPIOKAG AOKNONG TIPIV TNV €KTEAECH) TNG
(TTpoeToIpacia oTo oTriTl). Oa yiveralr e€étaon Tou BaBuou karavénong Tng

00KACEWG aTro Toug BIBACKOVTEG JE EPWTACEIC.

Mapddoon (YpaTmTwg) TG TTPONYOUNEVNG GOKNONG TTOU TTPAYUATOTTOINONKE,
TpIv aTTé TNV eKTEAEON TNG véag aoknong (un mapddoon Ba Babuoloyeite

apvnTIKA).
ATTo@eUyOVTal O AOKOTTEG JETAKIVAOEIS Kal N dnuioupyia BopuBou.
2TO XWPO TOU EPYACTNPIOU ATTAYOPEUETAI QUOTNPA N AWN TPOYNG.

MiA&Te xaunAdwva Kal atreuBlveoTe GTOUG UTTEUBUVOUG TOU £pyaOTnpiou yid
oTTo100ATTOTE TTIPOPRANUA OTRV TToPEia TNG AOKNONG. ZUVEPYOOTEITE £TTIONG, ME

Ta JEAN TNG OPADOG 0AG YIA TUXOV BIEUKPIVIOEIG.

Metd 1O TEAOG TG epyaciag kaBapilovTal ol EpyacTnpIakoi TTaykol. Ta épyava

TTOU XpnoldotToInBnkav kabapiovTal Kal TOTToBeToUVTal OTIG BECEIG TOUG.
PoitnTéQ XWpIG TTOdIA, OEV UTTOPOUV VA PETEXOUV OE TTEIPANATIKEG EPYATIEG.

H Tapddoaon Twv avTidpacTneiwy Kal TWY OKEUWY — OpYAVWY ATTapaiTNTWYV VIO
TNV doknon viveTalr oTnv apxr Tou epyaocTnpiou. KaraoTtpo@r f un OOKIun

Xpron Toug, Bapaivel TNV opdda Twv QoITNTWY Kal Ogv avTikadioTaral.

OAa 1a okeun Ba kabapifovral otov gpyacTtnpiakd cag Tayko. OAa Ta

atréBANTa Ba cuAAéyovTal o€ éva TToTrPI (E0EWCG.
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FENIKO ZXEAIO NAPOYZIAZHZ TQN EPTAZIQON TQN ®OITHTQN

AplBpOG doknong: TitAog Acknong:
Huepopunvia aocknong: Huepopnvia napadoong:
ouada:

(ovopata peAwv opadag Ko urtoypadeg)
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XHMIKA ANTIAPAZTHPIA KAI T'YAAINA ZKEYH

Xnuikd avridpaoTipla ival ol dIGPOoPES XNUIKEG OUTCIEG TTOU XPNOIMOTTOIOUVTAl OTO

gepyactrpio yia tn die€aywyr Twv Treipapdtwy. O1 oucieg auTég cival €iTe avopyaveg
€iTE OPYAVIKEG KOI TA XAPAKTNPIOTIKG TOUG SIOKPIVOVTAl OTAV ETTIYPAQN] (ETIKETA), TTOU

uTTApxel o€ KABe PIAAn A doxeio Tou xnUIKoU avTidpaoTtnpiou(Zxnua 1).

ZTNV_EMYypA®PA auth ava@eépovtal ouvrBwg CTOIXEIa TTOU a@opouv TOo Gvoud Tou
XNUIKoU avTidpaoTnpiou, To XNMIKG Tou TUTTO, TO PopIakd Tou Bdpog kal To Babud
KaBapoTnTag Tou. OTav T0 TTEPIEXOUEVO AVTIOPAOTAPIO BpioKeTal € Hop@Pr OIGAUUATOG
ava@EPETal akOun N TTEPIEKTIKOTNTA TOU KOBWG Kal To €10IKO Tou Bapog. Etriong étav
TTPOKEITAI YIa UYPEG OUCiEG ava@épovTal To €10IKO BAPOG Kal To onueio (€oewg Tou

avTidpaoTnpiou.
H emypaen tng @idAng diaBalerail TTPOCEKTIKG TTPIV TN XPHonN Twv avridpacTnpiwv.

ZHMANZH XHMIKQN ANTIAPAZTHPIQN KAI AIAAYMATQN
H ofpavon Twv XNHUIKWY OUCIWY OTOXEUEI OTNV EVNHEPWON TWV XPNOTWY OXETIKA UE
TOUG KIVOUVOUG aTTO Ta XNMIKA avTIOpaCTHPIa Kal TOV ao@aAf XEIPIOPO Toug. Ol

ETIKETEG TWV XNUIKWY OUCIWV TTPETTEI VO OEIXVOUV UE EUKPIVEIQ:
e TO Ovopa TNG XNUIKNAG ouadiag

e TO Ovopa, Tn O1EUBuvon Kal TO TNAEQWVO TOU TTOPOOKEUAOTH A/Kal Tou
gloaywyéa

e TO OUMPPBOAO ETTIKIVOUVOTNTAG TNG XNMIKAG OUTiag

* TIG PPACEIG KIVOUVOU KAl TTPO0TACiag

e TNV TTOOOTNTA TTOU TTEPIEXETAI OTO DOXEIO

e Ta doxeia pe Ta SlaAUpaTa TIPETTEI VO avaypd@OouV EUKPIVWG Tn oUOTAOT)

TOUG KaI TO OVOUQ TOU XpHoTn

ZxAua 1:ETikéta doxeiou avtidpacTnpiou
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O1_otepeég ouaieg CuyiCovial pe akpiBeia oto epyaoctnpiakd Cuyd Kal KATOTTIV

MeTa@EPOVTal OTO TEAIKO OKeUOG. H peTagopd Toug dev yivetal atr’ euBeiag oTo TEAIKO
okelog aANG péow kaBapou yuoAiol i kKAwag A kabapoU XapTiou KATAAAnAa

OIAPOPPWHEVOU VIO TN HETAPOPA Kal TNV aTTdXUon TNG 0UGiag 0To TEAIKO OKEUOG.

MNa 11 UYypég ouaieg kal Ta SiaAupara o TTPocdlopIouds TG PAlag Toug yiveral

ouvnBwg pEow TNG PETPNONG Tou GyKou Toug. MNa To Adyo auTd Ta Opyava PETPNONG
OYKOU uypwv €Xouv 101aiTepn BEon o€ KABe XNUIKO epyaoThiplo. AvdAoya Pe Tov OyKo
Kal TNV akpipela Tou BEAOUNE va PHETPHOOUNE XPNOIMOTTOIOUUE Ta KATGAANAG yudAiva
oKeun.Ta cuvnBiouéva dpyava PETPNONG OYKOU UYPWV Eival Ol OYKOWETPIKES PIAAEG,

TA CIPWVIA, Ol TIPOXO0IOES KAl O OYKOMETPIKOI KUAIVOPOI.

2TIG ETTOUEVEG OENIDEG, TTAPOUCIACOVTAl EVOEIKTIKA MEPIKA aTTd TA CHUAVTIKOTEPA

EPYAOTNPIOKA UAAIVO OKEUN (ZXAMa 2).

EidIkOTEPO 01O ZYXAMA 3, TTapoucIAfovial Ta ONUAVTIKOTEPA YUAAIVO OKEUNn

OVKOUETPNONG KOBWG Kal N akpiBeia gérpnong Tou OykKou yia KaBe okeUog.

Mpoooxn!! Kade 6pyavo £xel Sia@opeTIKA akpipeia.

Etriong, oto 2xfiua 4 , mapouciageTal o evOedEIYUEVOG TPOTTOG avAyvVwWoNnG TNG TIMNAG
TOU GyKou TToU O€gix Vel N KAIJOKa 0€ KABE OYKOUETPIKO OKEUOG. 2€ TTOANG yuGAIiva OKeUn,
avaypd@eTtal €TTAVW aTo YUAAi N OAIKI) xwpnTIKOTNTA Toug aAAG Kai n BaBuovounuévn

XwPNTIKOTNTA TOUG (ZXAMa 5).

EKTOG Ouwe Twy TTapatrdvw UGAIVWY OKEUWY, OTO EPYACTAPIO XPENOIMOTTOIOUVTAl KAl
OPIOUEVEG NAEKTPOVIKEG OUOKEUEG evopyavng avaAuong kal  ¢uyiong, OTTWG:
avaAutrikos  {uyOS,  NAEKTPOVIKO  TTEXANETPO, PaouATOPWTOUETPOKAI

QUYOKevTpo¢. AuTéG TTapouaidalovtal oTa ZxAuata 7, 8, 9 kai 10.

TéNog, TTapoucidleTal Tivakag Pe Ta d1eBvr) ouupoAa kivéuvou, Ta oTroia PTTopEi va

UTTAPXOUV ETTAVW OTIG ETIKETEG TWV DOXEIWV TWV avTIdPACTNPIWY.

10
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ZXAua 2:Mepikd udAiva epyaaTtnpiakd okeon.
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ZXAua 3: YaAiva epyaotnpiak@ okeun oykouéTpnong.

OyKouEeTPIKOS KUAIVOpOC = 0,7 akpiBeia

lMpoxoida = 0,1 akpiBeia

- _ Moo
- &>

EWOTY (et non

ZwoTY) éTtonom

Oykouetpikn @iaAn = 0,1 akpiBeia

2ipwvio = 0,1 akpifeia

ZxAua 4:

Avayvwon TINAG OYKOU O€ OYKOPETPIKO

H avayvwaon otnv KAipaka

METPNONG TOU GyKOU,

YiVETAI OTO ONEIO TOU PNViOKOU

TTOU oXnMaTiCel TO uypOd eVIOG TOU CWANvA.

12
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OALKA XWwpnTLKOTNTA
BaBuovopnuevn
XWpnTKOTNTA
Akpifela
Ixnua 5:Qwroypapio evog Zxnua 6:Qwroypapio VoG OyKOUETIKOU KUAIVSpou

olpwviou.

Mrropeite va d1akpivere: TNV OAIKH XwpnTikOTNTA, TNV BaBuovounuévn xwpnTtikornta,

akpiBeia uétpnong Kabwg kai Tnv ovada pérpnong (mi).

Ixnua 7:AvaAutikog Zuyog

Ixnpa 9:QacUATOPWTOUETPO IxAua 10:Quyokevtpog

13
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AIEONH ZYMBOAA KINAYNOY

Aiappwrikd - Corrosive

Moéret va anogeuyetar kde eragr e Ta idtia, 1o 86ppa, Ta podyari T dig-
(POPEG TUTKEUEG, BIGTL KaTaoTpépet T {wikd KUTTApa Kot T avapyava UNiKG.

Bhapepd - Harmful

(périetva amogedyeTat n elomvor) aTydv K Enagr ue To avbpimvo i,
dioTipoxahel epebiopd oTo BEpya, 0Ta PATIC KOl 0T VANVEUOTIKG dpyava.

EpeBiomiké - Irritant

ToAG TogiKd - Very Toxic

Ipénetva anogeUyetat onoladmote Mg e To 86opa KalTa udtia, kabii
KO 1) £10TIVOM TOU.

ToEikd - Toxic

MoAud EdgAexro - Highly Flammable

(Moénet va guhdyerar pakpid amé yupv pAGya, eatieg Bppavane, nhektpt:
KoUG oruvripeg kot va iy pxeta o enagr e Bepuée smgdueiec,

Etaiperixa Edphekro - Exiremely Flammable

O&eidwrikd - Oxidizing

(Mpénetva diampetrar pakpid and yupv pAGya, eatieq Bépuavong kat nhe-
KTRIKOUG oTivrpeg,

Expnrikd - Explosive

IMpénet va Slatnpeitar pakpid and yupvi) pAGya, eotieq Béppavang, nhe-
KTpIK0Ug oruvBripes, katv' anopedyetat n Tpin Kat n kpodom,

14
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- [F] Ta siphexta npoidvta avaphe- | @ neTpehomo, Bevliv # AnpHneELETE TA Npoidsma O£ ahd aEp-
ElplerTo YOUTOL MOpOUDia wac ghoyas, uag | @ punotwd oworveuua A peta- | [apevo ipo.
(F) nnynS BeppoTrac (Bepuh Emgd- | # Mnv TO ¥pROWONOEITAL MOTE KOWTa O
Mokl ) FE?&?T (v _ | ® repefvBEdale, heuxd ouwd- Ty BepUatnTac, f 08 Bepur] EMMpaVEIL
EUPAEKTO ¥Bei moAl elxodn and T Spdon TNE ) ROWT( m:_m-&q s ARARLITIT PAGYA.
(F+) wae ANyRe EvEpyeEias (phaya, oni- @ aEETOWT). KOBOpIOTING Wia TveE- | & ANTyopELETal To karmegua!
Aeg KAM), meopn ko kaTw and 0° C. Aa, Sakumkd ya yeauata # M popate winhov pouya ke EXETE NV
@ ypouata gf aEpofgh, peETah- ;
- H xaoon (oEeifwom) ypeletalwa | s voouara Npdxeipa Evav MUpooatipa Kard T
. ! . Kpuwpa Guaps=Era TRG YpRong eplextwy Npoio-
OE£1BWTIKG e oL S ke o, | ® GTAYETUGE 10 TCapa -
(0) -y mEEmI'F: mmﬁm @ xOMeG enapns, KOAAES (veo- | & fuatnpeits Ta sughekta npolovta (F)
TIKOA MpoidwTos (oudiod mhodomac npéwna) wahd Sagumopéva and ta ofsfutka
o oEuydva). & QnOcurTIKG KEpoU npoidvra (0).
B QroEPAKTIEG Y10 cwknvios, | * AWOTNEEITE Ta NEGiGVTA aThy apyio) Toug
- On SwfpuTixes ouoieg mpoka- QaIPETIRG CXOBapoDY QUOHELAE [SoyEio wakd Khzigpsiva - NEeara
holv oofapéc BAABEG OTOUS | @ kauomikn ooda, avioxwpuasa aagalEag).
AaBpwTikG Luviavass oToi kol nAATrouv | @ ofén, Beusd ofy (unaragieg) | § METIPEIEE T AOIoNTE ke and 1 M
{C} EMiong koL aika whikd. H avri- | @ xaSaponikda yia @oipvoug, hana T SRy My oo
) " ATes TE MOTE OE Mpefalin KA. (sivievos msmel).
DpaoT pnopel va opeiheTal oty * P # MpoaTOTESTE TO PN, To S0 KA M amoe-
nopousia vepau f uypacias. anoppPUNAvVILKA MIATwLY joE s#nore mtoluoyn. No o ol
Ui KaTaoTaan) ATOV YUNETE TO Tty ) GT0V To TROMEhTETE.
A, 30 CUCTIOEITE. TITA MPOATETELTIRG HitTia
KO ok
. i xhwpivn # Mpdma an’ Ak 1) UYERNTC T3 T Kefoe NLne
EpeBioTikd - H enavelinupén enagd mposa- | o TEpEPIVBEAmID FEEhA T i W T M OMD.
III]I Al pleypoveg oto SEpua mal . . ) # D¢ «npdmes BofBeiecs To Eenmiupn g Ggiava
ot Bhevwoydvous. e wEpG v 10 AEMTA Ehwdl anaTeReouITHd.
& pritivn and nohuEoTEpQ # Tao SoBoumsd npoidvia ge cepolh ehal
dureal
g
- H expnEn eival eEupenixd yoryo- | @ ta kage cifouc aepolod | & AnogUyeETE Ty UnepBEguavarn, Ta ETu-
pr wadon =m eEgpraral and o (a=dun xm adsw) eival Suva- mijaTa, NPooTatEyTe Ta and T nhea-
ExpnrTIKG EOPOKTOOTIEGD TOU NpolovTos, TOV ¥O EXpOYOUV MAV and BEC QKTIVED KAM.
[E] r Bepuorpagio (nryr BeguwdTn- Tow: 50° C: # Mnv 10 TonoHETEITE NOTE KoWwTd OB
Tag), enagh pE aAla npolovia | & anooyrnTid yopou, Aak pak- myes Beppotntag, Aapmmpeg, Bepua-
[ﬂ'l.l"[.l.flp-l:l.l:rﬂ}, yrTunnuarta, Ty huiov, ypepara, PEgvikia, avi- momu:um .
RN mhL MOYETEA VIO NOpURRIE KAT. # PriTi arnaydpewcn Tou samiapatos!
Ermdvduva ﬂuc:l's.,q.' _ # ANOPOKQUVETE TO Mpoidy 1] Ta unoAsippo-
I[lll'.ﬂl 0 - 1BI0iTERG TOSKT Y10 TOUG UBPORL | @ ryenye ouotarikg Tuv sviopo- Td Tou pE Ta pétpa npopoiafne mou
¥ OLK, CHPPLVICRICRR, KT WIUOUY ¥ia Ta EMmiviUYa MpoiovTo
nepBaihov - ToSuT) Yo Try mavidaT ® yhuxpopBopavBpaes (CFC) # AmogOyeTE Tr pokuvon Tou mepiPakio-
M - EMmKiwiuvm yia 1o oTpwpa Tou - -
(N) VDG GnoBRKEDOVTOS CwOTa T NPGIoVTA.

ofowToc.
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TMHMA KTHNIATPIKHZ — EPTA2THPIO BIOXHMEIAZ

ENINEAA BIOAZ®AAEIAZ — MEOOAOI ATOAYMANZHZ

Bioao@dAsia

Baoikdg kavovag yia TNV ao@AAeia atroTeAE OTI N AVTIUETWTTION OAWV TWV
MIKPOOPYQVIOPWY KAl JOAUCHOTIKWY TTApayovIiwy Ba TTPETTEl va YiveTal JE
TETOIO TPOTTO AV VA TTPOKEITAI YIa duVNTIKA ETTIKIVOUVOUG YIa TNV avOpwITivn
uyeia TTapdyovteg Kal KOT@ OuveéTTEla €TTIBAAAETAI N €Qappoy  BaCIKWV
Kavovwy ac@aAeiag. Eeidf n coBapdtnta Twv TTPORANUATWY TTOU PTTOPOUV
va TTPOKANBouv oTov AvBpwTro TToIKIAEl avaAoya To TTaBoydévo, UTTAPXEl
Tagivounon avdaloya Twv OIABECIYWY  TTANPOQPOPIWV  OXETIKA  PE TNV
EMKIVOUVOTNTA TOou (01 OTToiEG Kal avatrpooapuolovial avd TAKTA XPOVIKA
d1a0TAUATA), O€ OPADES £TOI LUOTE VA €ival €K TWV TTPOTEPWV YVWOTOS 0 BaBuoS

KIVOUVOU OTOV OTTOIO EKTIOETAI O EpYACOUEVOG.

O Maykdéopiog Opyaviopog Yyeiag (WHO) Tagivouei Ta TTaBoyova wg:

e Opada kivdouvou 1

Kavévag A xapnAdg Kiviuvog yia To ATOPO Kal TNV KOIVOTATA

e Oudda kivduvou 2
METpIog KivOuvog yia TO ATOHOo, XAPNASGS KivOuvog yia Thv KovoTnTad, d1a0£01uN

Bepatreia

e Oudda kivduvou 3
YwnAOg Kivduvog yia To ATopo, XaunAdg Kivouvog yia Tnv KoivotnTta, d1a0£0iun

Bepartreia kal TTPOANYN
e Opada kivdouvou 4

YWnAOg Kivduvog yia TO GTOMO Kal yia TNV KoIvoTATa, oUVABWG PN O1a8£01un

QTTOTEAEOUATIKI Aywyr KAl TTpoQUAa¢n
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TMHMA KTHNIATPIKHZ — EPTA2THPIO BIOXHMEIAZ

MapakdTw ep@avi¢ovral TTEPIANTITIKA Ta €TTITTEdA PIOACPAAEIAG TTOU 10XUOUV

oTa EPYOOTAPIA.

Opada

Kiwvouvou

Eminzdo

Buooaogpdaieuc

Eidoc
Epyastypiov

Epyootypuakn

IHpokTik

v

Efomiwopog

Ac@uitiac

1 Buowko Buown Koréc Epyuompuakes Kaveig. avoytog
Eninsdo EKTIOEDOT] Kol [Mpaxtikec (KEILT) TOYKOC
Buouopaiews | epeuva

2 Buowko [potofadu KEIT+ mpoctatevtikog Galapos Bloloy.
Exinedo QpovTidn vyeiog Pouvyiopoc, Tnuaven Acpaiewac (OBA)
Bioasoihewac 2 | O10YVOOTIKES Blokivouovey T aerosols

UTNPEGIES, EpELVEL

3 Amopovoen Ewdikes  dwyvo- | Exinsdo 2 + edwos Povyiouoc, | OBA kot arheg
Exinedo oTikes vanpeoiec | eeyyouevn  [lposPucn.  kot- | dotadews yua Okec
Bioaoopakews 3 | épeuva eufuvopevoc Aepiouog TIC SPUGTNPLOTITES

4 Amopovoen Emkivovvec Eminedo 3+ wepooteyns | OBA, OTOAES
Exinedo Movadec £lo0d0s, vious £5060V, £1dikn | BeTikng TEGTS,
Biousoheuc 4 [MuBoyovev UTOKOLLAT] UTOPPLULATEV amooTEpLTS 2

OWEMV, QuhTpo-

PLOLLEVOS UEPUS

O Kwdikag KaAng Epyaotnpiokig MPakTIKAG TTOU ava@EéPETal TTAPATTAVW

ouvouyiceTal 0To OTI:

e O Kwodikag KaAig Epyaotnpiaknig MpakTikAG atroTeAei To BePéAIo yia Tnv

aoc@daAeia Tou EpyaoTtnpiou.

e O ¢€CeIdIKEUPEVOG €pYOOTNPIOKOG €COTTAICNOG OTTOTEAE €va OnuUAvTIKO

OUUTTANPWHA TWV TIPAKTIKWY KAl Twv OI1adIKaolwy Trou TIPETTEl va

akoAouBouvTal aTTapeYKAITWG.

e H TmpboBaon o10 EpyaoTtipio

ETTITPETTETAI  OTO

TTPOCWTTIKO JOVOV, EVW ATTAITEITAI EUKPIVAG CHPavon.

e€oualodoTnuévo

MapakdTw TTAPOUCIAoVTal TTAPAdEIYUATO CUCKEUWY KABAPIOPOU agépa yia

ETTIKIVOUVEG TITNTIKEG OUCTIEG, MOAUCUATIKOUG Kal TTaBoyovoug TTapdyovTeG aAAG
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TMHMA KTHNIATPIKHZ — EPTA2THPIO BIOXHMEIAZ

KAl Yo XPrion wg TTEPIOXEG ATTOOTEIPWHEVES YIA ATTOQUYN ETTINOAUVONG OTA

XEIPI(OpEVa avTIdOpaoThpIa (XNUIKE, BIOAOYIKA KTA)

1] Room air

Contaminated
air

[ ] HEPAfiltered
air

Side View "

Eikéva 15. Suokeun kaBetou vnuarikng pong BioAoyikng acpdicias, Taéng |

O aépag eloépxeTal aTrd TNV PTTPOCTIVA AVOIKTH £TTIQPAVEIX (A) TNG CUOKEUAG ,
KUKAOQOPEI EVTOG TNG OUOKEUNG , EVW £va PEPOG TOU aépa aTTORBAAAETAI OTOV
mePIBAAAOVTA  XWPO MéOw €evOog @iAtpou HEPA (E) ( High
EfficiencyParticleArrester) a@ou mTponyouuévwg TTePAcel aTTrd TO oW TUAUA
TNG ouokeung (D). Me Tnv OuoKeur autrh Oev TTOPEXETAI TTPOOTACIO TOU

BioAoyikou deiyuaTog , aAAG pdvo Tou XEIPIOTR Kal Tou TTEPIBAAAOVTA XWPOU.
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[I Room air

Contaminated

[[] HEPAiltered

air

TMHMA KTHNIATPIKHZ — EPTA2THPIO BIOXHMEIAZ

~ D

/]

I 7
I
[I] Room air
Eﬁ Contaminated N
air ’f,r
[] HEPAiltered L T
air A
L “ Front View

Side View
Eixéva 16. Juokeuéc kGBeTou vnuarikng pong BioAoyikns acediciac , Taéng Il

1. O aépag e1o€pxeTal atrd TO YTTPOCTIVO NEPOG TNG CUCKEUNG Kal JE TNV BorBeia
eVOG poTéP (A) TTpowbeiTal yEow Tou TTIOCW PEPOUG TNG OUOKEUNG (B) o€ duo
@iATpa HEPA. Alauéoou Tou @iATpou (C) 10 70% TOU 0épa AVOKUKAWVETQI
MEOW TNG ETTIPAVEIAG EPYATiag OTNV CUOKEUN evw To UTTOAOITTO 30% £&€pxeTal
NG ouokeung odiapéoou Tou @iATpou (D). H ouokeur) auth TTpooTaTEUEl TO
BioAoyiké deiypa oTnv ETTIQPAVEIQ EPYATiag , TOV XEIPIOTH Kal TOV TTEPIBAAAOVTA

XWPo . H ouokeur] dev TTPOOTATEUEI ATTO TOGIKEG XNMUIKEG OUTIEG.

Il. O aépag eioépxeTal amd Tw Avw PEPOG TNG OUOKEUNG (G) Kal QIATPAPETAI
auéowg dlapéoou evog @idtpou HEPA (E) kai ev ouvexeia eiloépxetal otnv
emM@Aavela epyaciag. O aEpag o OTToI0G EICEPKETAI ATTO TO UTTPOCTIVO HEPOG TNG
OUOKEUNG KABwG Kal 0 agpag atrd Tnv €mM@AVEIQ pyaoiag PECW TOU TTiOW
MEpouG TNG ouokeung (J) péow evog @iAtpou HEPA (F) odnyeital ekTdg
OUOKEUNG OTOV TTEPIBAAAOVTA XWPO XWPIC va TTPAYUATOTIOIEITAI avaKUKAWGN
Tou aépa. H ouokeur) auTh TTpooTaTtelel TOo OEiypa ,TNV €M@AVEIQ EpyaCiag ,
TOV XEIPIOTH Kal Tov TrepIBAANovTa Xwpo. H OuoKeur) TTPOOTATEUEI ETTIONG

MEPIKWG KAl OTTO TOGIKEG XNMIKES OUTIEG.
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TMHMA KTHNIATPIKHZ — EPTA2THPIO BIOXHMEIAZ

[1] Room air

E; Contaminated
air

|:| HEPA-filtered

i Front View i d Side View

Eixdéva 17. >uokeurn kGBetou vnuarikng pong BioAoyikng acediciac , Taéng I

Me TiI¢ eoTieg TUTTOU Il €TMITUYXAVETAI N TTANPENG ATTOPNOVWON TOU OEiyuaTOg
gepyaciag armmd Tov UTTOAOITTO XWwpPo Tou epyaaTtnpiou. O1 diGYopol XEIPIOHOI
yivovtal pe €10IK& yavTia TTou €ival evowpaTwpéva otnv eoTia. H €icodog Tou
TTPOG avaAuon Ociypartog yivetalr p€ow OITTARG ac@dAsiag eic6dou (G ). 210
EOWTEPIKO TNG €0TIOG UTTAPXEI EAAPPA APVNTIKN TTIECN TTOU TTPOKOAEI ouvexn
pon aépa o otroiog digpxetal ammd 1 @iAtpo HEPA (E) katd Tnv €icodo tou .0
eCepxopevog agpag pEow Tou @iATpou HEPA (F) odnyeital péow agpaywyou,
0 o110i0G dIaBéTEl dUO ev oelpd QiATpa HEPA |, ek16¢ epyaoTtnpiou. H cuokeun
auTr TTpooTaTeVEl TO Ogiyha, TNV ETMQAVEIQ EPYOOCIAG , TOV XEIPIOTH KAl TOV
TePIBAAAOVTA XWPO. H OUOKeUr TTPOCTATEUEI ETTIONG KAl ATTO TOEIKEG XNUIKES

OUOIEG.

Me autou TOu TUTTOU TIG OUOKEUEG €ival TTAvVOpwWHEVA T EPYaOTHPIA

BloaopaAieiag Emimmédou 3 & 4.
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TMHMA KTHNIATPIKHZ — EPTA2THPIO BIOXHMEIAZ

Ta @iATpa HEPA petd Tnv avTiKaTAoTOOT TOUG Ba TTPETTEI VA KAiyOovTal WOTE va

OI00@AAICETAI N KATAOTPOP TWV UIKPOOPYAVIOUWV.

ATtrooTeipwon

lNa Tnv epyacia oe gpyacTrpIo €ival ATTAPAITATO va XPNOIUOTTOIOUVTAl UAIKA
TTou €ival ndN ATTOOTEIPWHEVA ] EXOUV TTEPACEl €A aTTO TIG OIadIKACIES
ATTOOTEIPWONG OTTOU AUTO KpiveTal atrapaitnTo. Mepikég pEBodol atrooTEipwon

gival o1 €gN¢:

a. Oe¢puornra
Me Tnv emmidpacn Bepuokpaaciag oTo BepuIKOU onueiou BavaTou Tou TTaboydvou
(Thermal DeathPoint-TDP) givai n xapnAétepn Beppokpaaia oTnv otroia OAol ol
MIKPOOPAVIOUOI Ol OTToiol BpiokovTal o€ éva udaTIKG evalwpnua Bavartwvovral

eVTOG 10 AETTTWV.

b. Yypn O¢gpuornra
‘Eva €idog amooTeipwong he uypr BeppdtnTa eival o Bpaocudg (100° C ), o
OTTOIOG VEKPWVEI TIG BAACTIKEG HOPPES TwV TTaBoydvwy BakTnpiwy, TTOAAOUG
I0UG, MUKNTEG KAl TA OTTOPIA TOUG EOA O€ XPOoVIKO didoTnua 10-20 Aetrtwyv. Ta
evOOOTIOPIa WOTOCO OEV KATAOTPEPOVTAl KAl VIO PIO CWOTH AaTTooTEIpWON JE
uypr BepudTnNTa atTairouvtal Beppokpacics avw Twv 100° C. AuTéQ O UPNAEG
BepUOKPATiEG ETTITUYXAVOVTOI WE TN XPHON aTUOU KATw atrd Tieon o€ €10IKA

OUOKEUN, TO AUTOKAUOTO.

c. [lNaorepiwon
ATTOTEAEI TN YVWOTH KATEPYQTia Tou YAAAKTOC Kal cuvioTatal o€ Bepuokpaaia
TouAdyioTov 72°C yia oUVTOHO XPOoVIKO didotnua  vyia 15- 60 deutepOAeTTTA.
AUT N KaTEPyaoia €ival yvwoThH oav TTaoTEPIWON UWNAAG BepUoKpaoiag o€
ouviopo xpovo High Temperature Sort Time Pasteurization (HTSTP) kai
eQapuoleTal KOBWG TO yaAa diEpxeTal péoa ammd éva €VOAAAKTN UWnARG
BepudTnTac. H TTacTepiwon uwnAng Bepuokpaciag GUVTOPOU XPOVOU MEIWVEI
TOV OAIKO BakTnpIako TTANBUCUO woTe TO YAAa va diaTnpeital oe Bepuokpaacia
Yuyeiou. To yaAa PETA Tnv TTOOTEPIWON TOU, UTTOPEI va ATTOOTEIPWOEI PE
diadikaaoia uTTEPPOAIKG uwnAng Beppokpaciag (Ultra High

temperatureTreatment-UHTT) oUTwg woTe va un XpeIGleTal GUVTHPNGT] TOU OTO

21



TMHMA KTHNIATPIKHZ — EPTA2THPIO BIOXHMEIAZ

Yuyeio. 2TV TTEPITITWON auTh To YaAa diEpxeTal atrd éva B6aAauo aTtuou
uwnAng Beppokpaaciag (140°C) yia 3-5 deuTEPOAETITA KOl OTN CUVEXEIQ WUXETAI
UTTO KEVO.
d. Amoorteipwaon énpng BepudTnTag

H mmAéov at1TAf néBodog Enprg BeppdTnTag Eival N @AGya Tou AUXvou Bunsen.
Mia dAAnN péBOBOG atrooTEipwong PE Enpn BepudTNTA €ival N ATTOOTEIpWON PE
Bepud aépa. Ta avrikeipyeva TotroBeToUvVTal 0€ €va KAiBavo 170°C yia 1-2
TTEPITTOU WpPeS. Katd Tnv atrooTeipwon e ¢npry Bepudtnta  atraitouvral
uYnAOTEPES BEpUOKPATiEG KAl JEYAAUTEPO XPOVIKO BIACTNUA O oxéon UE TV
QTTOOTEIPWON N OTToIa TTPAYUATOTTOIEITAI PHE UYPr BEPUOTNTA. XPNOIUOTTOIEITAI
YIO QVTIKEIJEVA OTA OTTOIA BEV UTTAPXEI N duvaToTnTa dIEICOUCNG TWV UdPATUWY

Kal yla UNIKA Ta OTTOia avTEXOUV O€ UYNAEG BEPUOKPATIEG.

e. Ainénon

H &imenon cival n diadikaoia diEAsuong uypou 1 agpiou deiyuatog fi UAIKOU
MEOW NBUOU, O OTT0I0G €XEl TTOPOUG TOOO MIKPOUG WOTE VA PNV ETTITPETTETAI N
OIEAeuon TwV MPIKPOOPYaVIOUWY HEOw autou. H péBodog Tng d&inbnong
XPNOIMOTTOIEITAI KUPIWG YIa UAIKG Ta OTToia €ival euaicOnta otn BepudtnTa.

O1 nBuo-pepBpaves ammoteAouvTal atrd UAIKA OTTWG €ival Ol KUTTAPIKOI E0TEPEG
Kal TTAQOTIKA TTOAUpEPN. To péyeBOC Twv TTOPWV €ival OUOIOPOPPO Kal PUTTOPEI
va gival TTapa oAU pIkpo . [Na Ta BakThpia ouvABwE XPNOIUOoTToIoUVTal UEYEDN
ato 0,22 péxpr 0,45 um. O agpag cival duvaTdv va atTooTelpwOEei Je TN HEBOdO
NG dINBnong. O BdAauog KaBETou vnUATIKAG PorG aTtroTeAEiTal atmd €101KOUG
nBuouc uwnAng amédoong , giAtpa HEPA (High Efficiency Particles Arresters)
otrou emTuyXaveral ouykpdtnon Tou 99.9% Twv owpatidiwv diauéTpou

MeyaAuTepng Twv 0,3 um .

f. Woén
H emmidpaon TG XapnAng BepudTNTAG OTOUG PIKPOOPYAVIOHOUG e€apTaTal atro
TO €idOC TOU MIKPOOPYaQVIOPOU Kal TNV éviaon Tng epappoyng mg. MN.x. o€
Bepuokpacia wuyeiou 2-8 °C n petaBoAikr) 6pacTnPIOTNTA TWV TTEPICOOTEPWV
MIKPOPYQVIOPWY MEIWVETal. Apa n Wugn auth €xel BakTnpliooTaTiKr €TTidpaan.

22



TMHMA KTHNIATPIKHZ — EPTA2THPIO BIOXHMEIAZ

Mpémmer va Aaupaverar uttdwn TTWG UTTAPXOUV OHWG Kal WuxpoTpoQol

MIKPOOPYQVIOMOI Ol OTTOI0I AvATITUOCOVTAI O’ AUTEG TIG OEPUOKPATIEG.

g. AkrtivoBolia
H akTivoBoAia emdpd oto DNA Tou otroiou TTpokaAei prién Tng ouvoeons Twv
KAWVWY Kal  atmopoo@opuliwon. H akTivoBoAia etriong adpavoTtrolei A
KATOOTPEPEI OPIOUEVA €VCUMIKA OUOTAUATA TOU MIKpoRlakou Kuttdpou. H
opdon TnG e€CapTdrtal ammd TO PAKOG KUUPATOG, TNV £viaon Kal Tn OIAPKEIQ.
Alakpivovtal U0 TUTTOI aKTIVOBOAIGG o1 oTToiol €xouv Tnv IKavoTnTa Vvd
VEKPWVOUV TOUG JIKPOOPYAVIoHUOUG, gival dnAadr akTIVOBOAIEG aTTooTEIpWONG:

e HoviCouoa kai

e H pn-oviouoaakTivoBAia.

loviouoeg akTIVOBOAIEG:

O1 akTiveg y TTapdayovtal atrd padievepyd KOBAATIO KAl Ol AKTIVEG NAEKTPOVIWV
UWNANG evépyelag atmd emTaXuvtéEG nAekTpoviwv. H Biounxavia Tpo@igwyv
XPNOIMOTIOIEI EKTEVWIG TNV AKTIVOBOAIQ yia Tnv ouvtipnon Twv Tpo@iuwy. H
OKTIVOBOAIa  nAekTpoviwv UWNAAG €VEPYEIAG XPENOIUOTIOIEITAI OTTO  TIG

QAPPAKOBIOPNXAVIEG VIO TNV ATTOCTEIPWON TWV TTAACTIKWV.

Mn-ioviCouoa akTivofBoAia:

H yvwoTtn utrepiodng aktivoBoAia (UV). To utrepitddeg @we KATAOTPEPEI TO
DNA Twv KUTTApWV TTOU €KTIOEVTAI 0° QUTO dNUIOUPYWVTOG DECHOUG PETAEU
YEITOVIKWV Popiwv Buuivng oTig aAuaidec Tou DNA. Ta dipepry TnG Bupivng
TTapePTTOdiCouv T0 OWwOTO dImmAaciaopd Tou DNA kard tnv  didpkeia
AvVaTTAPAYWYNG TOU KUTTAPOU. TO dpacTIKOTEPO PAKOG KUPATOG TTOU TTPOKAAEI
TN VEKPWON TWV PIKPOOPYAVIOPWY gival Ta 260 nm d10TI attoppo@dTal atrd 10
DNA. H utrepiwdng akTtivoBoAia o€ pAKOG KUupatog 250-260 nm  eivai
BaKTNPIOKTOVOG Kal 0 HIKPOTEPO PBaBud oTTopIoKTOVOS. AGYW TNG XOUNANG
EVEPYEIAG TTAPOUCIAZEl HIKPr OIEICOUTIKOTNTA. ZTIC €£0TIEG KABETOU VNUATIKAG
PONG BIOAOYIKAG AOPAAEIAG XPNOIUOTIOIEITAI IO TNV ATTOAUUAVOT) TOU XWPOU O€
ouvouaoud pe aiBavoAn . O1 PIKPOOPYAVIGHOI TTou KOAUTITOVTal OPWS aTtro
oTEPEA UAIKG OTTWG  XOpPTi, YUOAI, diIdgopa TTAQCTIKA avTIKEipeva K.A.TT.  Ogv

VEKPWVOVTAI aTTd TNV akTivoBoAia UV.
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Mpétrel va onPeIwBei OTI TO UTTEPILOEG QWG dNIOUPYED TTPORBAAUATA OTA PATIA
Kal To  Oépua. To UTTEPIWDEG WG XPNOIKOTIOIEITAI VIO TNV ATTOCTEIPWON TOU

TTOCIYOU VEPOU.

AtroAUpavon

MeTd TO TTEPOAG TNG £pyaciag eRAAETAI va KaBapileTal Kal va atToAUMaiveTal
0 XwWpog. O1 1Mo yVWOTEG KAl XPNOIYOTIOIoUPEVEG PEBODBOI gival n xprion
apaiwpévng xAwpivng (=10%) i n xprnon apaiwpévng aiBavoAng (30-70%) yia
TOV KABAPIONO TTAYKWY, OKEUWV Kal XWPWV TNG epyaoiag. ANNEG TTPOKTIKEG

gival Kal N Xprion Twv TTapakaTw:

a) PaivoAikéS EVWOEIS
H @aivoAn éxel pikpr) avTigikpoBlakr dpdaon OTIS XOUNAEG OUYKEVTPWOEIG TTOU
TIPETTEl VA XPNOIKOTTOIEITAI, EVW O€ CUYKEVTPWOEIG TTAVW a1t 1% n dpdon Tng
gival TTEPIOCOTEPO ATTOTEAECMATIKA. Q¢ avTIoNTITIKA XPENOIYOTTOIoUVTaAl ETTIONG
TTAPAYwWYa TNG GAIVOANG TA OTTOI0 KAAOUVTAI QAIVOAIKEG EVWOEIG, TTEPIEXOUV EvVa
MOPIO QaIVOANG KOl €XOUV UTTOOTEI XNMIKI TPOTTOTTOION WOTE va UEIWBE N
epeBIOTIKA dpdon Toug Kal va augnBei n avTiyikpoPiakry Toug dpdon , o€
ouVvOUAO NG PE Eva oaTTouVI ) €va AAAO atToppuTTavTIKO. O QaIVOAIKEG EVWOEIG
ouvnbwg adpavotroiolv  Ta évfupa  Kal TTPOKaAoUvV  atmodidtaén Twv
TTPWTEIVWYV. 'Eva atrd Ta TTAEOVEKTANATA TOUG gival OTI €ival PACTIKES TTAPOUTia
OPYQVIKWY OUCIWV Kal €ival oTaBepEG yia JeyAAa  Xpovika diaoTApaTta. H
NICOAN cival didAupa ocatTouviou Kal @aivoAIKwy evwoewv (o-phenyl-phenol,o-
benzyl-p-chlorophenol, xylenols) kai xpnoigoTtroigitTal yia TNV ammoAUuQvVOn
OaTTEdWYV, TOIXWV, EPYACTNPIOKWY TTAYKWY KTA. Mia GAAN eupéwg diadedopévn
@AIVOAIKN €vworn gival To eEaxAwpo@aivio. BakpnpliooTaTtikOg TTapayovTag dpa
KUpiwg evavTiov Twv BeTIKWV KATd GramoTa@UAOKOKKWY KOl OTPETTTOKOKKWYV
TA OTTOIa dNMPIOUPYOUV ETTIOEPUIKES UOAUVOEIG.
b) AAoyodva

Ta ahoyova Kupiwg TO 1WdI0 , TO XAWPIO KAl TO Bpwulo gival dpaCTIKOI
QVTIMIKPORBIOKOI TTaPAYOVTEG VYIOTI €ival 10XUPOI OEEIDWTIKOI TTAPAYOVTEG KAl
XPNOIMOTTOIoUVTAl WG CUCTATIKO avOpyavwy  OpyavIKWY EVWOEwWV. To lwdlo

(12) €ivar éva atrd Ta TTAAQIOTEPA KAl OPACTIKOTEPA AVTIONTITIKA. Apa evavTiov
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OAWV TWV €10WV TwV BaKTNPiIWV, TTOAAWV EVOOCTTOPIWY, HUKATWY KAl GPKETWV
I0WV. O unxaviouég dpdaong Tou BacideTal 0Tn CUVOECT) TOU JE TNV  TUPOCTIiVN UE
ATTOTEAEOUA TNV AVAOTOAN TNG MIKPORBIOKAG TTPWTEIVIKAG AsiToupyiag. ETriong
TO 1WOIO OEEIBWVEI TIG BEIWOEIGC OPADEG TTOAWY AUIVOLEWVY Ol OTTOIEG  €ival
utTEUBuvES yia Tn dlathpnon TNG TTPWTEIVIKAG dopng. To xAwpio (CI2) cite wg
AEPIO €iTE O OUVOUAOUO PE AAAQ XNUIKA €ival éva €UPEWGS XPNOIUOTTOIOUUEVO
atmmoAupavTikdé. H dpdon Tou o@eiAeTal 0TO UTTOXAWPIKO OfU  TO OTT0IO
oxnuaTi¢eTal 6Tav 10 XAwpIlo TTPooTeBEi 0TO vePO. EPTrodicel Tn AsiToupyia Twv
TTEPICCOTEPWY EVCUUIKWY CUCTNUATWY. TO TTAEOVEKTNUA TOU gival OTI DIaXEETAI
ME TNV id1a eUKOAIa TTOU dlayEETal TO VEPO DIAUECOU TOU KUTTAPIKOU TOIXWHATOG.
Yypr} HOP®r} CUUTTUKVWHEVOU agpiou XAwpiou XPNOILOTTIOIEITAl EUPEWG YIa TV
ATTOAUQAVOT TOU TTOCIPOU VEPOU Kal VEPOU TTICIVAG. TO UTTOXAWPIWOES VATPIO

XPNOIUOTTOIEITAI AV OIKIAKO ATTOAUUQAVTIKO.

c) AAkoOAec

O1 aAKOOAEG VEKPWVOUV ATTOTEAECHATIKG TO BAKTHPIA KAl TOUG MUKNTEG, OAAG
OxI Ta evOOOTTOPIa TV BAKTNPIWV Kal TOUG 10UG TTou dev €xouv TTepiAnua. O
MNXAVIOUOG HEOW TOU OTTOIOU YIVETQI N KATACTPO®N TWV KIKPOOPYAVICHWY Eival
ouvnRBwg n amodidTagn Twv TTPWTEIVWY, AAAG N aAKOOAN KATAOTPEPE! Kal TIG
MepBPAveS dlaAuovtag TTOANG AT CUPTTEPIAGUPBAVONEVWY KAl EKEIVWV OTO
TEPIBANUA TWV 1LWV. To TTAEOVEKTANA TwV AAKOOAWV gival OTI agou dpdoouv
eCaTpiCovral ypriyopa xwpic va a@rvouv UTToAgippata. ATTd TIG aAKOOAES
XPNOIUOTTOIoUVTal CUXVOTEPA N AIBavOAn Kail N I00TTPOTTAVOAN.

2Uuykévipwon ailBavoAng petagu 70% kal 95% TtrpokaAei ouvTopo BAvaTto Twv

MIKPOOPYQVIOUWV.

d) AAdeldec
O1 aAdeldeg Bewpouvtal o TTAéOV OPACTIKEG QVTIMIKPORBIOKESG EVWOEIG.
ZuvnBEéoTepa XPNOIKWOTTOIOUVTAl N QOPUAAdEUdN Kal n yAoutapaAdeudn ol
0TT0iEC adPaVOTTOIOUV TIG TIPWTEIVEG OXNMATICOVTAG OUOIOTTOAIKOUG BETHOUG UE
évav apiBuo  pilwv oTig Tpwreiveg (-NH2, -HO, -COOH, kar —SH). H aépia
QOPHOAADEUDN gival Eva eCalpeTIKO aTTOAUPAVTIKG. H ouxvoTepa dpwg dlaBEaiun
ouadia gival n gopuaAivn, n otoia gival Eéva udatikd didAupa 37% Tng aEplag
QOPPAAdEUONG. H @oppaAivn XpnOIMOTIOIEITAI yIAa TNV ATTOOTEIPWON XWPEWV
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epyaciag. O1 atyoi o1 otroiol atreAeuBepwvovTal agrjvovral va dpAacouv ETTi
TouAdyxioTov 12 wpes. Ev ouvexeia evepyoTrolcital TO oUCTNPA £EQEPICUOU Yia
va ekdIwyxBouv o1 aTtpoi. H yAoutapaAdeldn cival pia XNUIKr évwon CUYYEVIAG
TNG POPHAADEUdNG AlydTEPO £pEBIOTIKA AAAG €€ ioOU dpaOTIKr. To ouvnBEOTEPO
dIdAupa €xel ouykéVTpwOoN 2% Kal gival BaKTNPIOOTATIKO Kal 100TATIKO (OTAV

XpnoIdoTTolEiTal yIa 12 TOUAAXIOTOV WPEG).
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EIZACOMH 2THN EPFAZTHPIAKH AIAAIKAZIA

EmiAoy} TwV CWOTWV avTidpaoTnpiwy:

H 1Tapaockeury oTroloudnTToTe dIGAUPATOGCOEV €ival aTTAr) uTTOBeon. AKOUN Kal
TIPIV TNV £vapPEn TWV UTTOAOYICPWY TTPETTEI va yVwpiloupe TN d1a8e0ipdTNTA KOl
TO €i00G TWV AvVTIOPACTNPIWY TTOU Ba XpnoipoTToinBouv. MNMoAAG avTidpaoThpia
MTTOpPEI Va gival évudpa (dnNAadr) oTov XNUIKO TOoug TUTTO TTEPIEXOUV Popia H20)
N va givalr avudpa (dnAadr va pnv TepiExouv uopia H2Otmapd pévo tov Xnuiké
TUTTO TNG ouciag. KAaooIko mTapadeiyua eival 0 CuSOa(Benkdg XaAkdg), otrou
o€ pia £vudpn popoer Tougival CuSO4-5H20.Kar’ autdv Tov TpOTTO TO PJOPIAKO
Bapog Tou avTidpacTNPIou YiveTal WG EENG:

Molecular Formula: CuSO4 Molecular Formula: CuS0O4 « 5H20
Molecular Weight: 159.6 Molecular Weight: 249.7

H. SO M 9808 (7664939
> 3

D20v4 183 (LiL)

Guarantee

Assay (T

Residue on igrelion

KMnO, red mafter (as o)
Ammonium (NH
Chionde (O

Natrate (NO )

Phosphate (PO_)

ZxApa 11. Eupeon Mr o€ avTi®paoTrpIo TOU EUTTOPIOU

AkpiBeia otn {Uyion:

MNa Tnv Tapackeur) dIOAUPATWY aTTaITeiTal akpifeia otn (UyIon. ZTa EPYQOTRPIO
utTdpxouv épyava ¢Uyiong TToU £X0OUV TV duvaToTATA VA PETPOUV €WG Kal TO
4° g 5° OekadIKO Wnio. QoTOC0 TTOAAEG OPEG N CUYION MIKPOTTOCOTATWY Eival
1I010iTEPA BUOKOAN, yI' auTO TTPOTIPATAI N dnuIoupyia evog TTUKVOU OIGAUNATOG
TO OTI0iI0, PEPOG TOU, APQIWVETAI KOTA TTEPITITWON YIa TNV dnuioupyia Twv
TEAKWV OloAupaTWY. Opoiwg Kal yia Tnv TTapackeury SlaAupdTtwy opou,
QAPUAKWY KTA QPKETEC POPES XPNOILOTTOIOUVTAI OUCIEG Ol OTTOIEG £XOUV PEYAAO
K60oT0G. O XEIPIOPOG TETOIWV AVTIOPACTNPIWYV ATTAITEN TN MEYIOTN aKPiBEla.
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Etriteun ocwoTtou TeAIKOU dykou S1aAUpaTog:

H didAuon uiag i TepIcoOTEPWY OUCIWY, A N avauign dUo A TTEPICCOTEPWYV
SIaAUpATWY, 1 aKOUA KOl CUVOUAO OGS TWV TTPONYOUNEVWYV TTPETTEI VA YIVETAI O€
MIKPOTEPO aTTO TOV TEAIKO OYKO TOU SIOAUNATOS. XAPAKTNPIOTIKA TTApadEiyuaTa
gival n d1dAucn peydAng TToodTNTAC ouaciag, OTTou av OIaAuBei n ouadia
atreuBeiag oTov TEAIKO OYKO gival duvaTtov 0 TEAIKOG OYKOG Tou dIOAUNATOG va
gival ueyaAUTEPOG aTTd TOV {NTOUNEVO OYKO, OTTOTE Kal AAAACEl N uTTOAOYIOUEVN
apxIK ouykévipwaon. Ouoiwg yia TNV avaueign dIGAUPATWY yiveTal o€ €va
QPXIKO PEPOG TOU OIOAUTN KAl ETTEITA CUPTTANPWVETAI TO SIGAUUA PE TOV BIAAUTN
MEXPI TOV TEAIKO OYKO.

Xapayr
TeAkoU
OyKou

SloAupaTog

AldAuon tng

oualiag oe

HEPOG TOU
SLoAUTN

(A) (B) ()

IxApa 12. (A) ZwaoTh Cuyion TnG ouadiag, (B) AidAuon Tng ouaiag o€ pépog Tou dIaAuTn, (M)
MARpwaon Tou dlIaAUPATOG YE TOV BIOAUTN PEXPI TEAIKOU GyKou.

ZwoTN avapeign SIaAUPATWYV:

Mpémmer va AauPdvetar utmown 1w n OIGAucn pIag ouciag i n avauign
OIOAUNATWYV TTPETTEI VA ival TETOIO WOTE OTO TEAIKO TTAPACKEUACHUA O€ OAN TNV
€KTOOTN TOU va gival opoidpop@n n ocuykEvipwaon. Autd gival TTOAU ouoIwdEG
KaBwg TTOAAEG @OpéG, ouvnBwg oe dlagavr TTapackeudoparta, dev yiveTtal
QVTIANTITH) QUTH N OUVORKN JE QTTOTEAETA, TO TEAIKO TTPOIOV Va £XEI DIOQPOPETIKN
OUYKEVTPWON KAl N XPNOIYOTToiNar, Tou Oivel E0QAAPEVEG EVIUTTWOEIG OF
QVOAUOEIG, JETPAOEIG aKOMUN Kal €peUVEG.l1a TOV AOyo auTd XpnOIKOTTOIOUVTAl
OUOKEUEG avAdeUoNG OTTWG PAivETAl TTAPAKATW OTO OXAMA.
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ZxApa 13. Mn cwoTA avapeign 61Tou N CUyKEVTPWON TNG OUCiag JTTOPEI va KUPaiveTal aTo
d1dAupa o116 =0% oTa EMQAVEIOKE OTPWHATA Tou dlaAupaTog, éwg 100% oTo Bubo Tou
dlaAUpaTOG.

ZxAMA 14.XW0TA avapeign pe avadeuon 0€ CUCKEUR TTOU XPNOIUOTIOIEI HaYVATN WOTE N
OUYKEVTPWAN va yivel opoiduop@n aTto diIGAula.

2YNHOEIZ EPIAZTHPIAKOI YINIOAOT'IZMOI
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MNa ™ dnuioupyia dICAUPATWY OTTWG ava@EéPBNKE O0TN TTPoNyouUdEVn EvOTNTA,
Ba TTPETTEl va yivouv UTTOAOYICHOI yIa Tr CUYKEVTPWOT, TO BAPOG, TOV OYKO KTA

TWV TTPOG TTAPACKEUN avTIOPACTNPIWV.

Mapaokeun S10AUPATOG (TO AVTIOPACTAPIO Eival OTEPEA OUTIA):

O1 TUTTOI TTOU XPNOIKOTTOIOUVTAI VIO TOUG UTTOAOYIOHOUG QUTOUG Eival O TUTTOG TN
ouykévipwong C=n/V kal 0 gopiakog TUTTog n=m/MB. ATT6 Toug dUO aUTOUG
TUTTOUG OUVOUALOVTAG TOUG PTTOPEI VA XPNOIUOTTOINOEI EUTTEIPIKA O

m =C*V * MB, 01ToU M TQ YpAUUAPIa TNG OUCIAG TTOU TTPETTEI VA UTTOAOYIOTOUV
yia Ctnv TeAIKR ouykévipworn o€ V TeAIKO dyko kal MB oTo popiakd Bapog TnG

ouaoiag TTou CUYioTNKE.

Mapaokeun diaAUpaTog (To aAvTIdOPAOCTAPIO €ival uypr oudia i TTUKVO
S1dAupa):

Eival n diadikaoia katd tnv otroia TTpocTifeTal o€ £va didAupa dIaAuTnG f/kal
GAa uypd avtidpaoTtrpia. Katd tnv apaiwon n moootnta TNG dIOAUPEVNG
ouaiag (1 Tou uypou apxikoU dIGAUNATOC) TTapauével oTaBepr (n1=n2) epoooV
0 &IaAUTNG €ival aTTIOVIOUEVO VEPOS 1 BEV AVTIOPOUV PETALU TOUG OI UYPEG OUTIEG,
EVW 0 OYKOG dIOAUPATOG JeyaAwvel V2 = V1 + VHzo KAl KATA CUVETTEID TO TEAIKO

OIGAUpa Ba €xel HIKPOTEPN OUYKEVTPWON aTTd TO apXIKO C2<Ci.
Katd tnv apaiwon ioxvel n oxéon: C1Vi=CaVz,

o61ToU C1n apPXIKI CUYKEVTPWON TNG OUCIag TTPOG apaiwar, Vi 0 apxIKOG OYKOG
TNG ouciag Tou AAPONKe at1rd TO apXIKO TTUKVO OldAupa, C2 n TeAIKN

OUYKEVTPWON 01O V2TEAIKO OYKO TOU OIGAUPATOG.

2€ TTEPITITWOEIS OTTOU TA avTIOPACTHPIa avTidpouv JeTatu Toug (1T dpdon
a0BevEC OCU e 1IoXUpr BAON yia TTAPACKEU pUBUICTIKOU SIGAUMATOG) i} N UypnH
oucia dlioTtavtal Adyw Tou OTI PTTOPE va gival d1o00evn G, TPICBEVAS KTA KATA TN
d1dAuon Tng (T TTUKVO Benkd ogu O6tTou Kai Ta TeEAIKG mol diagépouv), TOTE
ouvioTavTtal Ol JIAPOPIKEG XNMIKEG €EEICWOEIC yIa TOV UTTOAOYIOUO TEAIKNAG
OUYKEVTPWONG.

YTroAoyIoHOG TTEPIEKTIKOTNTAG SIOAUNATWYV

Erri ToI1¢ ekato Bapog kard Bapog (% w/w i % K.B.)
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H ékppaon auti dnAwvel Ta ypauudpia Piag XNUIKAG ouciag Trou Egival
dlaAupéva oe 100 g dloAupatog. H % w/w TTEPIEKTIKOTNTA XENOIUOTTOIEITA
ouvnBwg o€ dIAAUUATO OTEPEWV OE UYPA N OTEPEWV Ot OTEPEA (KpAuaTa)

ETTEION TA OTEPEA TTEPIYPAPOVTAI ETTITUXECTEPA PE TN PALA TOUG.

nasuoveioz( o)

100g drorvparos

Ermi Toic ekard Bapog kar' oyko (% w/v i % K.0.)
H ékppaon aut) dnAwvel Ta ypaupdpia diag XNUIKAG ouaiag TTou gival
dlaAupéva oe 100 mL dioAupaTog. H % wiv TTEPIEKTIKOTNTA XPNOIKUOTTOIEITAI

KUPIWG yia va TTepIypayel dIAAUUATA OTEPEWYV O€ UYPA.

nasuoveio o)

100mLowripuTol

Ermi Toic ekard oyko Kar' oyko (% v/v i % K.0. n % vol n aAkooAikoi BaBuoi (°) )
H ék@paon autr dnAwvel Ta mL yiag XnMIKAG ouaiag, ouvhBwg uypng, TTou eival
dloAupéva oe 100 mL diaAvpatog. H % v/v TTEPIEKTIKOTATA XPNOIKMOTTOIEITAI

KUpiwg o€ dloAUpaTa e aAKOOAN Kal oTa aépia hiypara.

dKozovgias(mL)
100mL servpuro;
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TMHMA KTHNIATPIKHZ — EPFAXTHPIO BIOXHMEIAZ

AZKHZH 1
NMAPAZKEYH AIAAYMATQN

1. MNapaokeun diaAupaToc (1o avTIdOPACTAPIO £ival oTEPEG ouaia) :

MepIAapBaver TNV Xprion OYKOMETPIKNG @IAANG, Cuyou, KAWag N
KAaTtaAANAou xapTioU Kal atrecTaypévou UudaTtog. MNpwTta aTTalTeital va yivouv ol
KaTtaAAnAol uttoAoyIiouoi yia Tnv TTO00TNTA TNG OTEPEAG oucoiag TTou Egival
avaykaia yia TNV TTapackeun Tou ¢NToupevou OyKou dIaAUPaToG. H TToodTnTa
autry Aaupaveralr ammd To dOXEI0 TOU AVTIOPACTNPEIOU WE MIO OTTATOUAQ Kal
ToTroBeTEITAI Aiyn-Aiyn o€ TTpo-Cuyiopévn KAwa oTov Cuyo PEXPI va CUYIOTED JE
akpiBela n {ntoupevn TToooTNTA. META, TO TTEPIEXOUEVO TNG KAWAG HETAPEPETAI
TIPOOEKTIKA, o€ TTOTAPI (E0€WS. OYKOUETPIKOG KUAIVOPOG CUYKEKPIPEVOU OYKOU
(n xwpnTIKOTATA TOU KOBOpIfeTal ATO TOV OYKO TOU OIOAUMATOG TTOU Ba

TTOPACKEUACOUE) XPNOIKOTTOIEITAI VIO TNV PMETPNON TOU TEAIKOU GYKOU.

2. Mapaokeun diaAvpaToC (To avridpaoTAPIO gival uypn oucia i TTUKVO

dIGAupa) :

MepIAapBavel TNV Xpron OYKOPETPIKAG QIAANG, Cuyou, OIQwViou PETPAOEWGS N
TTANPWOEWG KAl atrecTaypévou Udartog. [MpwTa aTraITeiTal va yivouv ol
KataAAnAol UTTOAOYICHOI yia TNV TTOCOTNTA TOU avTidpacTnpiou (uyprig ouaiag
1] TTUKVOU BIOAUHATOG) TTOU €ival avaykaia yia TNV TTapaoKeur} Tou {nTouheEvou
Oykou diaAupartog. AapBdvovtag uttéown TNV TTUKVOTNTA TOU avTIdpaoTnpiou
aTro TNV ETMIYPAPH OTN QIAAN UTTOAOYICOUUE TOV OYKO TOU QvTIdBPACTNPIOU TTOU
TPETTEl va TTApoupe. O OYKOG auTOg AAPPBAVETAI UE OIQWVIO, HETAPEPETAI KAl
QTTOXUVETAI € OYKOPETPIKH QIGAN (N XxwpnTiKOTNTA TNG PIAANG KaBopileTal atrod
TOV OYKO TOu OIGAUPOTOG TTOU Ba TTapaoKEUAoOUNE). AKOAOUBWGS n_@IdAn

guuTTAnpWVETAI NEXPI TNV Xapayn PE QTTECTAYMEVO UdwpP. Z& OAa Ta OTAdIA

TTOPAOKEUNG Kal 181aiTEpa OTO  TEAOG QTTaITEITAl  KAA} aAvakivnon TNng

OYKOUETPIKAG PIAANG.
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MNEIPAMATIKH AIAAIKAZIA

Neipapa 1 : Mapaokeun 5ml diaAvpaTog 62,5mM Oeiikou xaAkou (CuSOa4)

AIAAIKAZIA:
1) ZuyiCoupe TNV atraitotuevn ToodTnTa CuSO4 pe akpiBeia 3% dekadikou

wneiou

2) OykopeTpeital, ue akpipeia n atraIroupevn TToodTNTA USATOG Kal

TTpoaoTiBeTal 010 OTEPES CUuSO4.

Epwrnon A)

- Karaypawre tn diadikaoia {0yiong, Ta OKEUN WE Ta OTToid Ba EpyaOTEITE
yia TNV TTapackKeun Tou d1aAUuaTog Kai 11 OKEUOS Ba XpnoiuUoTTOINOETE yia TOV
utTOAOYIOUO TOU TEAIKOU OYKOU TOU OIaAUUATOS. AVAQEPETE TOUS UTTOAOYIOUOUC
avaypagovra¢c 1o Mopiaké Bapog tng Ouaciag mou epyacTnkare Kai 1d

ypauuapla tn¢ ouoiag mmou {uyioare.

Mpoooxn:To okeUOG TTOU Ba XPNOIUOTIOINCETE Yia TNV avadeuon TG OTEPEAG

ouciag va emTpétel TNV avadeuon TnG ouaiag (MoTtApl (Eoewg).

Apaiwon diaAparog:

Eival n diodikacia katd tnv otroia TpooTiBeTal o€ €va didAupa dIaAuTng. Kata
TNV apaiwon n ToooTNTa TNG dlaAuphévng ouaiag TTapauével oTabepr) (n1=n2),
EVW 0 OYKOG dIaAUaTOG HeyaAwvel V2 = Vi + VH2o Kal KATA CUVETTEIA TO TEAIKO

O1GAUpa Ba €xel HIKPOTEPN OUYKEVTPWON aTTd TO apXIKO C2<Ci.

Katd tnv apaiwaon 1oxuel n oxéon: C1Vi=CaV2
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+dH,0 o
e ny, Cz, \'/}

Neipapa 2 :MNMapaokeur) 4ml diaAupatog 30mM O¢ikoU xaAkou atrd dIGAUPa

62,5mM OciikoU xaAkou

AIAAIKAZIA:
1) Y1roAoyi¢oupe Tov 6yko CuSO4 TT0oU Ba XpelaoToupe atmd 10 1° didAupa yia

TO eUTEPO.

2) Apaiwvoupe pe d1IoAuTn (AtreoTaypévo NepO) yia TV TTAPACKEUN TOU TEAIKOU

dIaAUPOTOG.

Mpoooxn:XpNOIYOTTOIOUUE TIG KATAAANAEG YUAAIVEG TTITTETTEG (OIQWVIA) YIA TN

METPNON TWV OTTAITOUPEVWY OYKWV.

Epwrnon B)

- Karaypdwre tn diadikaoia apaiwong, Ta okeUn LUE Ta OTToia Ba EpyacTeiTe
yia TNV apaiwan Tou SIdAUUATOC. AVAQEPETE TOUS UTTOAOYIOUOUS avaypaeovrag

Twv Ml KaI TwV OUYKEVTPWOEWV Xpnaoiuotroiwvrag tov Turmo C1Vi=CzV2

(Aiadikacia emaAnBsuong amoreAsoudrwy — Oa e§aocknO¢cite o eméuevn doknon

Me xpnon eacuaropwroueTpou, ueTpdral n amroppdenan ara 600nm amré 3ml yia kG6e didAuua
TTOU TTapAOKEUdoQTe.  Znueiwvovral amd To TTPOOWITIKO TOU EPYAOTnpiou ol TIUES TS

amoppoPnong:

A(TTUKVO) = ... Kai A(apaid)= .............. )

AZKHZH 2
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TMHMA KTHNIATPIKHZ — EPFAXTHPIO BIOXHMEIAZ

NMPOZAIOPIZMOZ pH AIAAYMATQN

Ocwpia Tn¢ aoknong
KAipaka rou pH
O&éa Bdozeig
‘Exouv ¢Ivj yeuon (un 1o SOKIUACETE AUTO OTO e AvTiIdpouv e o&éa yia va oxnuaTtioouv vepod
oTTiTI). Kal éva aAag.

AvTIOpOUV PE Ta PETOAAA VIO VO OXNUOTIOOUV

Hagas.

AANGCouv TO Xpwua Twv OEIKTWYV pH (TO UTTAE

litmus o€ KOKKIVO).

‘Exouv TTIKpR yeuon.

e Eival yNoTEPEG(UN TO DOKIUACETE ETTIONG).
MTTopouv va gival IoXUpoi 1] aoBevEiG
NAEKTPOAUTEG o€ UBATIKO dIGAupa

AvTiIdpouv pe Baoeig (udpoteidia) yia va e AAAGCouv TO Xpwua Twv deIKTWY pH (TO

oxnuaTi¢ouv £va aAag Kal vepo.

o

KOKKIVO litmus aAAAlel o€ UTTAE).

pH Range Color Name

0.1-1.8 Crystal Violet

1.0-2.0 Cresol Red

1.2-2.8

Thymol Blue

HIn (Cleas) Lar (pink)
AsikTec
@aivolopBaAeivn

2.7-4.0 2, 4-Dinitrophenol
optimal © :
range !Ol' -~ 3.0-4.6 _ Bromophenol Blue
neutral mostlife ' (himan blood pH 7.5) :

pH 6.5-8.2 o P Al44 Methyl Orange
A.8-54 _ Bromocresol Green
4.1-6.3 Methyl Red
5.0-6.4 _ Eriochrome Black T
5268 _ Bromocresol Purple
6.2-7.6 : ‘_ Bromothymol Blue
6.8-5.4 _ Phenol Red
6.8-8.6 m-Nitrophenol
§.3-10.0 Phenolphthalein
8.3-10.5 Thymolphthalein

Meptkoi ard toug toAhoU¢ deikteg pH

KalL OL SLAKUMAVOELG TOUG
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TMHMA KTHNIATPIKHZ — EPFAXTHPIO BIOXHMEIAZ

Mpoodiopioudg Tou pH
H pétpnon tng TIUAG Tou pH €vog dIaAUPaATOG YiveTal e dUO TPOTIOUG: EiTeE
XPWUOTOUETPIKA HE TN XPrON NAEKTPOAUTIKWY OEIKTWYV, €iTE NAEKTPOUETPIKA

ME TN XPrON TTEXAPETPWV.

XPWHATOMETPIKOG TTPOCdIoPICHOGS TOU pH

lNa tnv ekTipnon TNG TIMAG Tou pH O€ €upegieg TTEPIOXEG XPNOIKOTTOIoUVTAl
MiydaTta nAEKTPOAUTIKWYV OEIKTWYV, TA OTIoid XOPAKTNEICouv PE OpIoHEvVa
Xpwpata TIG dIAPOPES TTEPIOXES TOU pH. ZuvhBwg XpnoiyoTrolgital €I01IKO XapTi
OIaTTOTIONEVO PE OIGAUMA UiYUATOG OEIKTWYV KOl XOPAKTNPICETAlI OaV YEVIKOG
o¢eikTng (Universalindicator). 210 €uTTOpIO KUKAOQOPOUV €idN YEVIKWYV OEIKTWV
TTOU KOAUTITOUV OIAaQOPETIKEG TTEPIOXEG Tou pH. O XpnOINOTTIOIOUPEVOS OTO

EPYAOTNPIO YEVIKOG OEIKTNG KAAUTTTEI TNV TTEPIOXT pH 1o 4 £wg 11

HAekTpOuETPIKOG TTPOOBIOPICHOG TOU pH.

O nAEKTPOUETPIKOG TTPOCdIOPICNOG Tou pH  cival pia e@apuoyr g
TTOTEVOIOPETPIOG, Ta BE Spyava TTOU XPNOIUOTTOIOUVTAl AEyovTal ITExYauerpa. Ta
TEXAMETPA OTNV ouadia gival BOATONETPA Kal PETPOUV TN dla@opd duvauiKoU
METAEU BUO NAeKTPOBiWYV, ATTO Ta OTTOIA TO £va €ival TO NAEKTPOBIO HETPNONG KAl

TO GAAO TO NAEKTPOBIO avapopdc.

2av NAEKTPOdIO PETPNONG XPNOIMOTIOIEITAI TO NAEKTPOdIO UAAOU, TO OTTOIO
armmoteAeital amd €éva YudAivo owArfva Trou TrepIEXEl SIGAUPA YVWOTNAG
OUYKEVTPWONG USPOYOVOKATIOVTWY KAl OTO KATW PEPOG TOU OTTOIoU (CWARvA)

uTTdpxel €I0IKA AETTTA YUAAIivn pePBpdvn.

Mpiv TRV TPAYHATOTTOINON TWV HETPHOEWYV YivETAI pUOHION TOU

meXapéTtpou, dnAadn Babuovéunon T1nG KAipakKag TwV TiIpwyv pH

ME puBpIoTIKG S1aAUupaTta (buffers).

BAéme mapdpTnua A, oeA.88
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TMHMA KTHNIATPIKHZ — EPFAXTHPIO BIOXHMEIAZ

ATrapaiTnTeg YVWOEIG Yia TO MNMexdueTpo:

1. Aev aprivoupe 1o NAEKTPOOIO EAeUBEPO OTO Aépa, AAAG TO €XOUME TTAVTA
MEoa o€ diaAupa.

2. TMpiv atmdé kKGBe péTpnon kabapifoupe To NAEKTPOBIO YE TNV PBoRBEIa Tou
UdpoBOAEa peE aATTIOVIOPEVO VEPO KAl TOV OKOUTTICOUME, aTTO TA
UTTOAEIMUATA TOU QATTIOVIOUEVOU VEPOU TIPIV TTAPOUME TNV PETPNON OTO
ETTOPEVO DIGAUNA.

3. H 1pUtTa TOU NAeKTPOdioU TTPETTEI VO KAAUTITETAI KATA TIG JETPNOEIG ATTO

TO0 &/Na

MNEIPAMATIKH AIAAIKAZIA

Métpnon Tou pH Twv diaAupdTwy Pe TNV BorBeia Tou TTEXAPETPOU

Amaitouugva opyava Kai UAIKA (Zag rrapéxovrai).

OPI'ANA ANTIAPAZTHPIA YAIKA

5 dOKINAOTIKOI CWANVES Nepd Bpuong

5 TToTAPIa (EOEWS TV 25 1 ATTIOVIOU£VO VEPOD

50ml
S5TTEXQUETPIKA XapTIA Alpa CH3COOH (0.01M)
1-2 oipwvia (tou 1 11 2 ml) Alpa CH3COOH (0.001Mm) *

Alpa Na2COs (0.1M)

*(Mapaokeuaderal ardé Toug QoITnTéS e apdiwon armro 1o Ajua 0.01M)

A@ou Trdpoupe Ta dlOAUPATA OTA TTOTAPIO CEOEWG, €va HPEPOG TOU TO
METAPEPOUNE OTOUG BOKIJACTIKOUG CWANVES JEXPI TO 2/3 TOU OYKOU TOU CWAARVa
KAl TTiPVOUME WETPAOEIG yIa Ta KaBEva atrd Ta TTapattdvw SiaAUpaTa Pe TO
TTEXAPETPIKO XapTi (To pH BpiokeTal cUPQWVA PE TA TTPOTUTIA XPWHOTA TTOU
UTTAPXOUV ETTAVW OTO KOUTI) KAl AVTIOTOIXO WE TO TTEXAUETPO KAl KATAYPAPOUUE

TIG METPNOEIG.
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TMHMA KTHNIATPIKHZ — EPFAXTHPIO BIOXHMEIAZ

‘OAgg o1 peTprioeig TOTTOBETOUVTAI OTO TTAPAKATW TTIVOKA:

AIAAYMATA pPH (XpWHATOUETPIKA) pH (nAekTpOMETPIKA)

1. Nepod Bpuong

2. ATmmiovicuévo vepod

3. AJpaCHsCOOH (0.01M)

4. AJua CHsCOOH (0.001M)

5. AJpa Na.COs (0.1M)

EPQTHMATA:

1. 2uykpivete TIC TINEG TOUu pPH TOUu TTEIPAPATOG XPWHOTOMETPIKA KAl
NAEKTPOMETPIKA.

2. YTmroAoyioTte Tov BaBud didoTaong Tou 0&IKOU 0EE0G XPNOIUOTTIOIWVTAG TIG
METPAOEIC 3 KAl 4 TNG NAEKTPOMPETPIKAG péTpnong. E¢aptdral o Badudg
O1doTOONG ATTO TV CUYKEVTPWOT KAl av val, TTwg;

3. To pH 1ou Bpnkate oTnV YéTpnon 5, eival 6&ivo 1 aAkaAikd; - TarTi;
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TMHMA KTHNIATPIKHZ — EPFAXTHPIO BIOXHMEIAZ

AXKHZH 3
NMAPAZKEYH PYOMIZTIKQN AIAAYMATQN

PuBuioTikéd dioAupata gival JIKTA NAEKTPOAUTIKA dIOAUPATA TTOU TTEPIEXOUV £va
a0Bevég ogu kal T ouluyn Tou Bdon ( HA / A" ) i pia acBevry Bdon Kal TO
ouluyég NG ogu (B / BH*) opiouévou pH, n Ty Tou otroiou gival TTPAKTIKA
avecapTNTn ATTO TNV APAiWoN TOU CUCTAPATOG KAl OEV ETTNPEACETAI TNPAVTIKA

aTTo TNV TTPOCOAKN MIKPAG TTOOOTATAG 0EEOG ) BACNG.

Opiopéva BroAoyikd uypd OTTWG TO aiga rp 10 yaAa civar puBuIoTIKA
dloAUpaTa. ZTNV TTEPITITWON TOU YAAAKTOG YIO TTAPAdEIYHA, €ival yvwoTo OTI
TTEPIEXEI €va PHEYAAO apIBUO OuTIwY, Ol OTTOIEG UTTOPOUV va dPACOUV EiTE WG
aoBevh oéa €ite wg aoBevig Bdoelg, (TT.X. YAAAKTIKO ofU, KITPIKO OEU Kal
PWOPOPIKO 0EU) Kal Ta avTioToIXA GAATA TOUG: YOAOKTIKA, KITPIKA, QuOPOPIKA.
Ta TTapATTavW CUCTAUATA OZEWV-aAATWY gival puBpIoTIKA. ETTiong, puBuIoTIKA

Opdaon £xouv Kal ol TTPWTEIVEG ToU YAAAKTOG (BATT. TTapakdtw oxrua 3-1).

\ [[NH82 [cooH ;
R 7

"*-\-..___ __.--"z

TTPWTEIVN TTpwToTaYAG doun - aAucida auivogéwy auIvogu

IxApa 3-1

Otav mpoaoTebei AoItév 00U OTO yAAQ, TTPOCTIOETAI YE TOV TPOTTO AUTO, £VOG
MEYAAOG apIBuOG 10vTWY HY. Zxedov OAa Ta 16vTa auTd, deouelovTal aTTd TIG
QUIVOPAdEG TTOU PBpiokovTal OTIG TIAEUPIKEG OAUCIOEG TWwV AUIVOLEWY,
oxnuaTi¢ovtag 16vra -NHs* . ‘ETol Aoimmév n Tigrp Tou pH dev petaBAaAAeTal

€UKOAQ, KOBWG N CUYKEVTPWON TWV KATIOVTWY UOPOYOVOU TTAPANEVEI XAUNA.
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AvrtiBeta, oOtav pia Bdon TpooTebei o1O0 YyAAa, TOTE 10VTa HY, Twv
kappBogulopadwyv (-COOH) (Twv TTAeUuplkWV aAucidwyv) eAeuBepwvovTal,
oxnuaTi¢ovtag 10vra -COO", 0oudeTEPOTTOIWVTAG TNV BACH TTOU TTPOCTEBNKE.
2UVETTWG TO pH TOU OUCTAPATOG TTAPAUEVEI OXETIKA OTABEPS. YTTAPYXOUV Kal
GAAa ouoTaTIKA TOU YAAOKTOG T OTTOIQ £XOUV TNV duvaATOTNTA VA OECHEUOUV 1

va eAeuBepwvouy I6VTa, KOl CUVETTWGS VA KpaToUV To pH OXETIKA 0TaBEPO.

XapakTnpIoTIKA TTapadeiypaTa BIoAOYIKWY pUBUICTIKWY SIAAUPATWY OTTWG Eival
To yadAa Tou ava@éplnke cival Ta oupa AANG Kal TO aipa. [Mapakdtw
EM@aviCovtal Ta UOIOAOYIKA OpIa KABWG KAl N CUPTITWHATOAOYIA apIoTEPA Kal

0e€IG Twv opiwv.

FrAAA

6,2 6,7 pH

DUCI0AOYIKA OpIA g

l l

J MoUxAa | =ivn yeuon PuBpioTikég Ouoieg

AtTtooUvBeon Kabifnonoe < PwoPopPIKA I6VTA
KQVOVIKH
BepuoOKpacia < MNMpwrTeiveg

ZxApa 3-2. To yaAa wg puBuIoTIKG didAupa

OYPA

44 8

p
PuoioAoyika Opia

- -

Meragopa ovo aipa NaHCO; Mn peTagopa
(aAxalhikny oucgia) or1o aipa NaHCO,

1 1

O&éwon opyavicuou AAKGAWON opyaviouou

Negppa > PoOBuion [HCO;] >  POBuion pH oUpwv

ZxAua 3-3. TaoUpa wg pubuIoTIKO diGAupa
AIMA
[H*]= 0,000000063 M [H*]= 0,000000025 M

7,35 7,45

duoioloyika Opia




TMHMA KTHNIATPIKHZ — EPFAXTHPIO BIOXHMEIAZ

ZxAua 3-4. To aiya wg pudbpiaTikd didAupa

‘Eva dAAO KAaoIkd TTapddelypa pubpioTikoU dlaAUhaToG, €ival To oUoThua

0&IkoU 0&Ewg — o&Ikou vaTpiou.

210 pUBUIOTIKO BIAAUMA OEIKOU 0EE0G-0EIKOU vaTpiou UTTAPXOUV Ol ICOPPOTTIEG:

CH3COONa-» CH3COO" + Na* (1)

CH3COOH <> CH3COO-+H* (2)

MpooBnkn pIKpAg TToodTNTAG 0506 deapeleTal amd Ta CH3COO- (Bdon katd

Bronsted-Lowry) kai divel JIKprA TTOOOTNTA 0&IKOU 0EE0G.

Ta H* trou TrpokUTTouV amod T SIACTACT QUTAG TNS MIKPRS TTOCOTNTAS TOU
0&IKOU 0&£0G (a0BevEG 0&U) eival EAAXIOTA KOl CUVETTWG N OUYKEVTPWON TWV

OUVOAIKWVY UOPOYOVOKATIOVTWY OTO JIGAUMQ TTAPAUEVEI TTPOKTIKA N idId.

Me 1TpooOnkn PIkprg TToodTnTag Bdong deopevovtal H* ammd tn didoTaon Tou

0&IKoU 0&£0G, T OTTOIO OPWG WE TN METATOTTION TNG I00PPOTTIOG (2) TTPOG Ta OEEIA
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avatrAnpwvovtal, €701 woTe To pH  Tou SIGAUPATOG VO TTOPAPEVEL TTEPITTOU

oTaBepd.

Av n apxIki OUYKEVTPWOTN Tou 0&€og (1 TNG BAang) kal Tou aAatog givar Cq (N
CB) Kal Cq avrioToixa, 1o pH Tou puBuioTiKou diaAUpaTog divetal atréd Tn oxXEon
(e€iowon Henderson-Hasselbach):

Y

C
H=pK —lo
p JLA gC

a

(yia ouoTnua o&éog - GAaTog)

C
pOH = pK, —logc—ﬂ (yia cUoThua Baong - GAarog)

a

A&iIroupywvTtag pe mn Bewpia Twv Bronsted-Lowry Bewpolpue 611 To 00 (OTO
mapadelypa to CH3COOH) dpa oav 8TNnG TTpwToviwy Kal To GAag rj KOAAITEPa
TO KOIVO avIOV TOU 0&€og Kal Tou ahartog (oto Trapdadeiypa 1o CH3COO™) dpa

oav OEKTNG TTPWTOViWV.

‘ET01 n €giowon Henderson-Hasselbach amodidetal ye TN TAPAKATW YEVIKA

HopQN:

pH = pKo —IOg (50T77g_H ) r'] pH :pKo _log(o—éu)

(dexctne _H') (Baon)

Me Bdon TIC TTOPOTTAVW £EI0CWAOEIC UTTOPOUV VA ViVOUV 01 £EAC TTAPATNPACEIC:

To pH Tou puBuioTIKOU diaAUpaTog eEapTdTal atrd TNV TIWR Tou pKo Tou 801N
TTPWTOVIWV Kal atrdé To AoydapiBuo Tou Adyou TwvV TIHWV TNG CUYKEVTPWONG TOU
00T TIPOG TN OUYKEVTPWON TOU OEKTN TWV TTPWTOVIWV Kal OXI a1 TIG
APIBUNTIKEG TINEG TWV CUYKEVTPWOEWY TOUG. AUTO £¢nyei To Adyo yia Tov OTT0iO

oev peTaBaAAeTal To pH TOU PUBUICTIKOU dIOAUPATOG OTAV QUTO apaIwBEi.

Otav péoa oT10 dIGAUPA ATTAVTOUV iI0EG CUYKEVTPWOEIG TOU dOTN KAl TOU OEKTN
TWV TTPWTOVIWY, TOTE 0 AOYOG TWV CUYKEVTPWOEWYV TOUG €ival 1, KATA CUVETTEIA
0 AoydpiBuog Toug cival icog pe 0 kai emmouévwg n e€iowon Henderson-
Hasselbach traipvel 1n popery pH = pKo. Autdé onuaivel 6T N apiBunTIKA TIKA
Tou pH TOU PUBMIOTIKOU BIAAUPATOG Io0UTaI PE TRV TIPA Tou pK TOu OOTN
TTpwToviwv (Tou acBevolg o&éog aTo TTapAdelyud POG) TTOU CUMMETEXEI OTO
oloTnua. & auTr TNV TTEPIOXN TIHWV pH TOo puBuIOTIKO dIGAupa KATEXE TN
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MEYOAUTEPN PUBMIOTIKA 1KavoTnTa. Katd yevikd TpOTTO Ta {eUyn ouluywv

Baoewv kal o¢Ewv eppavifouv puBuioTiKA dpdon o€ TINEG pH = pK+1.

2UuvTeAeoTAC pUBUIOTIKAC IKavoTNTac (BioAoyikA onuaaia)

MNa v ékppaon TNG PUBUICTIKAG IKAVOTNTAG £VOG PUBMIOTIKOU OIOAUNATOG,
onAadr TNG IKavoTNTAG Tou va avliotartal otn JeTABOAl Tou pH Katd Tnv
TTPOOBNAKN 10XUPWY O&EWV 1 PACEwWY, XPNOIMOTIOIEITAI O OUVTEAEOTAG
PUBUICTIKAG IKAVOTNTAG. TNV TTPAEN O OUVTEAEOTAG PUBUICTIKAG IKAVOTNTAG
opiCeTal ocav o apiBudg Twv XIANlooTopopiwy (mmol) o¢€og 1) BAONG TTOU TTPETTEI
va TTpooBéocoupe o€ 1L Tou PuBPIOTIKOU OIOAUPATOS YIa VA TTPOKAAECOUE

MeTaBoAn pH katd pia povada.

MNEIPAMATIKH AIAAIKAZIA

210 akOAoubo TTEipapa Ba TTPOCTTOBNCOUNE VO KATAVONCOUNE TNV £VVOIaQ KAl TN

onpacia Twv PUBUICTIKWY BIGAUPATWV.

OPIrANA ANTIAPAZTHPIA YAIKA
OykopeTpikoi cwARveg: duo Twv 10, évag 35 ml ogikoU o&€og (CH3COOH)
Twv 25 ml kai évag Twv 50 ml. ouykévipwong 0.1 M

1 o1pwvio Twv 10 ml 65 ml ogikou vatpiou (CHsCOONa)

ouykévipwons 0.1 M

1 NAEKTPOVIKO TTEXANETPO 35 ml AidAupa Ydpoteidiou Tou vartpiou
(NaOH) ouykévrpwong 0.1M

2 TroTApIa (€oewg XwpnTikotnTag 100 mi ATTIOVIOUEVO VEPO

2 mrpoTuTra dioAupaTa pe pH 4 kar pH7
avTioToixa yia Tn pUBuion Tou
NAEKTPIKOU TTEXAMETPOU

50 ml yd&Aakrog.

PYOMIZTIKO AIAAYMA A’
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Me Tn BorBgia evdg oykoueTpikoU cwArva Twv 10 mloykopeTpoupe 10 ml ogikou
0&€06 0,1 M kai pe oyKoUeTPIKO cwArva Twv 50 mloykoueTpoupe 40 ml o€ikou
vartpiou 0,1 M. Pixvoupe ta dloAUPOTA ATTO TOUG OYKOPETPIKOUG CWANVEG OTO
motApl C€ocewg Twv 100 ml kartaokeudlovriag €101 TO TTPWTO  OIGAUNA

(puBpIoTIKG BiIGAUPa A).

PYOMIZTIKO AIAAYMA B’

Me Tn BonrBeia dU0 OYKOMPETPIKWY CWARVWY Twv 25 mloykopeTpouue 25 ml
o&IkoU o&€ocg 0,1 M kai 25 ml ogikou vatpiou 0,1 M. Pixvoupe Ta dioAuuata arro
TOUG OYKOMETPIKOUG OWARVES oTo TTOTAPI (€0cws Twv 100 ml kKaTaokeudlovTag

€101 TO OeUTEPO DIGAUMA (puBuIoTIKG BiIGAUpPa B).

YtroAoyiopog pH kai pka Twv 2 diadAupdTwy

EPQTHMA 1°:Bpeite TIG TENIKEG OUYKEVTPWOEIG TOU 0EEOC KAl TNG BAONG O€ KABE
PUBUIOTIKO dIGAUpa Kal cUPPBOoUAEudEVOI TOV TUTTO TTOU 0OG DIVETAI TTAPAKATW

Kal utroAoyioTe T0 Ka Kal oTn ouvéxela 1o pKa (-logka)

 _ (CH,C00)-(H,0")
; (CH,COOH)

pH Ka pka

PuBuioTiké didAupa A

PuBuioTiké didAupa B

‘EAEYXOC PUOBUICTIKAC IKAVOTNTAC
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2¢ 50 ml Tou diaAupartog A, TTpooBEéToupe, didAupa NaOH cuykévipwong 0,1

M og BApaTa cUPQWVa PE ToV akOAouBo TTivaka, 6TTou avaypd@eTtal o TEAIKOG

Oykog Tou OlaAupatog NaOH oe kGBe oOTAdIO, YE OKOTIO va €AEYEOUPE TN

PUBUIOTIKN IKaAVOTNTA TOU.META aTTO TNV KABE TTPOCBNKN aVAKIVOUUE KOAG EVW

o€ OAn Tn dIdpkela Tou TTEIpdpaTog dlaTnpoupe Bubiopévo oTo dIGAUPO TO

NAEKTPOBIO WOTE VA KATAYPAPOUE TIG TIMES TOU pH. (Ouoiwg Ba TTpAgeTe yia TO

yAAQ Kal TO ATTIOVIOPEVO VEPOD).

pH pH pH
ml 0,1 M | ml 0,4 M | mmoINaOH | PuBuioTikoU FdAaktog | Amioviouévou
NaOH(aep | NaOH(ava S/tog A (50ml) vepoU
OIOTIKG) pETPNON) (50ml) (50ml)
0,0 0,0
0,2 0,2
1 0,8
2 1
3 1
4 1
5 1
6 1
7 1
8 1
9 1
10 1

EPQTHZEIZ — AZKHZEIX
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TMHMA KTHNIATPIKHZ — EPFAXTHPIO BIOXHMEIAZ

2" MMapouaoiaoTe TIG TTAPATTAVW TIMEG pPH yia 1O didGAupa A, To yaAa Kal To
QTTIOVIOUEVO VEPO, O€ Tpia {EXwPIOTA ypaguaTa, pe Tov 0yko Tou NaOH oTtov

agova Twv X Kai TIG TINEG pH oToV dova Twv Y.

3"2e I TIHEG pH 1O didAupa A TTapoucidadel KaAr puBuIoTIKE IKAVOTNTA; (OMOIWG

TO YAAQ;). TI TTAPATNPEITE OTAV TTEPITITWOTN TOU ATTIOVIOPEVOU VEPOU;

pH
No buffering
action Strong
buffering
action
Addition of aIHaIi)- Addition of alkal
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TMHMA KTHNIATPIKHZ — EPFAXTHPIO BIOXHMEIAZ

AZKHZH 4
OFKOMETPIKH ANAAYZH (EZEOYAETEPQZH O=EQZ ANO BAZH)

To Treipapa oTnpiCeTal 0TV OYKOMPETPIKN HEBOdO avaAuong katd Tnv otroia duo
dlaAUparta avTidpolv. To €éva eival yVWOTAG TIOIOTIKNAG KAl TTOCOTIKAG oUCTAONG
(TTPoTUTTO dIGAUNA) evw To AANO eival dyvwoTng (AyvwoTo didAupa) Tnv oTToia Kal

avadnToupe.

Katd tnv avtidpaon Twv dUo dIaAupdTwy, TO OnNUEio OTO OTToI0 €XEl ETTEABEI TTANPNG
efoudeTépwan Tou AyvwaoTou SIGAUUATOG PE TNV AKPIBWS aTTAITOUMEVN TTOOOTNTA TOU
TPOTUTTIOU dlaAluaTog ovoudletal 100duvapo onueio(dciyua). Emeidry katd n
OIdpKeIa TNG TTEIPAMATIKAG SI0BIKACIAG Ol TTOCOTIKOI TTPOCOIOPIoUOI dev PTTOPOUV VO
gival atréAuTa akpiIBeic, To TEAOG TNG avTidpaong TTpoadiopileTal aTTd To TEAIKO onuEio
(Seiypa + SeiKTNG)TTOU CUXVA TTAPOUCIAEl ATTOKAICEIG aTTd TO 1I000UVAUO. YTTAPXOUV
O1d@opol TPOTTOI UTTOAOYICHOU Tou TeAIKOU onueiou. O 1o diadedopévog  gival n
METABOAN TOU XPWHOTOG TOU AyVWOTOU SIOAUMATOG PE TNV TTPO0BIKN O€iKTN O OTTOI0G
TTPOCTIBETAI €€’ aAPXNG OTO AyVWOoTo BIAAUPA Kal dev eTTNPEACEl TNV avTidOpAcn TG
oykouéTpnong. MNa va mTpocdIopicoudE TN CUYKEVTPWON Tou AyvwoTou dIaAUPATOG
METPAME TNV ATTAITOUHEVN TTO0OTNTA (OYKOG) TOU TIPOTUTTOU BIAAUNATOG TToU avTidpd

ME TO dyvwoTo didAupa.

Y1oAoyIioudc AyvwaoTnC CUYKEVTPWONC:

Ocwpolpe TTPOCEYYIOTIKA OTI TO TEAIKO Kal TO 1000UVANO GNUEIO CUPTTITITOUV KOl

uTTOAOYiICOUME TN CUYKEVTPWON TOU AYVWOTOU JIGAUPATOG PE BAon TOV TTAPAKATW

TUTTO:
Ca* Ve =Ca* Vq (1)
F'H‘
Mo buffering
action
Beaker containing
HCl (aq)

XN} Addition of alkali
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TMHMA KTHNIATPIKHZ — EPFAXTHPIO BIOXHMEIAZ

Otrou Crkal Vy €ival n guykEVTPwOn Kal 0 OYKOG TOU TTPOTUTTOU BIGAUUATOG QVTIOTOIXO

Kal Cq , Vo N CUYKEVTPWAN KAl 0 OYKOG TOU AyVWOTOU BIGAUUATOG avTioTOoIXA.

Avagépape TTapatrdvw 0TI yia ToV TTPoadIopIo O Tou TEAIKOU OnuEiou XpNOIKMOTTIOIOUME
KatdAAnAo d¢eiktn. H kataAAnASTNTa Tou O¢ikTn e€apTdTal atrd Tn Tepiox pH aAAayng
XPWHOTOG Tou O¢ikTn. To oykopeTpoUuevo SIGAUpPa £XeEl éva OUYKEKPIMEVO pH OTO
TEAIKO onueio, omdTe 0 OeikTNG TTPETTEI VO aAAAlel xpwpa o' auTn Tn TTeploxn Tou pH.
2TO OUYKEKPIMEVO TIEIPAPA N OYKOMETPIKY HEBODOOG TTOCOTIKAG avaAluong oTtnpileTal
oTnv avtidpaon €EoudeTépwaong PETAEU Twv dUO0 BIAAUUATWY €K TWV OTTOIWV TO €vVa
givar To tmpétutro didAupa, (NaOH) Trou cival Baciké kal To dyvwoTo SidAupa
CH3sCOOH (§0d1 gptropiou). Apou éxoupe TTPOOBNKN BACEWS onuaivel 0TI HETE TO
1I000Uvauo onueio To pH Ba yivel aAkaAiké. Q¢ ek ToUTOU Ba TTPETTEI va XPNOIJOTTOINBEI

@aivoho@BaAgivn (aAayr xpwuartog atré pH 8,2 o€ 10).

NEIPAMATIKH AIAAIKAZIA

Amairouusva opyava Kai UAIKa

OPIrANA ANTIAPAZTHPIA YAIKA
Mpoxoida Mpotutro didAupa NaOH 0.1 M
Kwvikn @idAn 250 ml =001 gutropiou (10 ml)

MotAp! C€ocwg (150ml) daivohopBaAeivn

Aidgopa TToTApIa (E0EWG.

21pwvia

H pétpnon pe akpifeia Twv Oykwv TTOU TTPETTEI va XPNoIgoTToinBouv emnpedlouv
KaBopIoTIKG TO TEAIKG atroTéAeapa. OTTOTE 0 OYKOG TOU AYVWOTOU OIOAUUATOG TTPETTEI
va JeETPNOei pe yeyain akpiBela. MNa 1o Adyo auTtod TTPETTEl va XPNOIUOTTOINBEI O1pWVIO

mANPpWoewg 1} o1pwvn. Oy oyKOUETPIKGG KUAIVOPOG.

Avoiyoupe Tnv TTpoxoida yia va QUyEl 0 aépag EXOVTAG TO TTOTHPI (E0EwG ATTO KATW Yia

va paléwoupe 1o uypd TTou Ba Xubei.

TotroBeToupe 10 TTPOTUTTO didAupa NaOHO,1M , otn Tpoxoida e Tn Bordeia Xwviou

0Inbnong.

MNapaokeun ayvwoTou S1IGAUNATOC:
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TMHMA KTHNIATPIKHZ — EPFAXTHPIO BIOXHMEIAZ

Na apaiwoete Ta 10ml Tou Eudlou gutTopiou TTOU 0ag OOONKE, PE ATTIOVIOUEVO
vEPO, oUPPWVA HE TOV TTAPOKATW TTivaKa Kal avaAoya PE ToV apiBuo Tng

OMAdAG TTOU OVAKETE:

OMAAA ApXikOg '(()r:](:()ogiubloﬂ TeAikdg Oykog (Ar:]olr))\ﬁparog Zudiov
1-7-13 10 50
2-8-14 10 60
3-9-15 10 70

4-10-16 10 80

5-11-17 10 90

6-12-18 10 100

2Tn ouvéxela ammd 10 ayvwoTto OidAupa Eudlol TTou TTapaockeudoaTe, Oa AdBere
mmoodétnTa 10ml kal 6a Ta TOTTOBETACETE OTNV KWVIKA QIAAN.MpocBéToupe kai d0o

oTAYOVEG @AIVOAOPOAAEIVNG OTO AyvWwoTO BIGAUNA EVTOG TNG KWVIKNAG QIAANG.

‘Emrerma, mpooBétoupe olyd-oiyd roodTnTa TTPOTUTTOU SIGAUPNaTOGNaOH pe mn BorBeia
TNG TTPOX0I0AG OTN KWVIKA PIAAN o1ToU BpiokeTal TO AyvwoTo dIGAUNA aVAKATEUOVTOG

OUVEXWG EAAQPA E TTEPIOTPOPIKES KIVIOEIG TNV KWVIKA QIGAN

(MPOXOXH: Kovrd aoto ic0buvauo anueio, 1o didAuua Ba AdBer uia eAa@pid Lwpf
ammoxpwan. Z& Qurd To anueio n mEooBRKn Tou TPATUTTOU dIaAUuaToC yiverai

orayova-orayova).

MO6AIC To idAupa aTToKTACE! Pia EAA@PIG JWRE OUoIOUOP®N ATTOXPWOon G° OAn TNV

€KTaOoN TOU, €x€l OAOKANPWOEI N €EoudeTéEPWON Kal n oykouéTpnon BpiokeTal 01O
TEAIKO THX YHMEIO.

YTToAOYIOUOC AYVWOTNC CUYKEVTPWONC:
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TMHMA KTHNIATPIKHZ — EPFAXTHPIO BIOXHMEIAZ

Oewpoupue TTPOCEYYIOTIKA OTI TO TEAIKO Kal TO 1I000UVAUO CNUEI0O CUUTTITITOUV
Kal UuTtoAoyiCoupe Tn OUYKEVIPWON TOu dAyvwoTou JBlaAluatog e Bdaon

TOVITAPOKATW TUTTO:

Cv* Vi = Ca * Va (1)

MeTpRosiqg:

To oykouetpouuevo OIaAuua éxel oyko 10 ml kar aAA@ler xpwua UETa THV
mpooonkn......... ml mmpdrurrou diaAuuaro¢ NaOHO,1 M ra orroia uerpribnkav
pE TN xpnon g Babuovounuévng mpoxoidoag.

YtroAoviouoi Kol EpwTRoEIC:

1. YT1roAoyioate TN ouykEVTpwOon Tou dyvwoTtou dIoAUPaTOg YE BAon Tov
TuTTO (1).
2. Bpeite Tov TiTAO TOU EUBIOU TOU EUTTOPIOU TTOU 0AG BOBNKE (OAAKOOAIKOUG

Babuougry mg/100ml).

H mrukvornra tou oéikou oééoc, givar ion ue 1,052 g/ml.
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AZKHZH 5
PYOMIZTIKH IKANOTHTA ZQOTPO®HZ

Omtwg NdN avaeépbnke, ue Tov 6po PUBUIOTIKG oUCTNUA avVAPEPOUOOTECTO GUVOAO
TWV PUBMICTIKWY OUCIWY, Ol OTTOIEG gival IKavEG va dlaTnprioouv oTabepr TNV ogeo-
Baoikn 1coppoTria evég dlaAlpatog Katé Tnv aipvidia TTpooBnkn evog 0&éog | Hiag
Baong. Ta pubuioTika diaAupaTa (buffersolution) givar eIkTd NAeKTPOAUTIKG SlaAUuaTa
TWV OTToIWV N TIWA Tou pH TTapapével TTPAKTIKWG oTabepn, éTav TTpoaTeBolv o€ auTd
MIKpEG TTO0OTNTEG Oféwv 1 PBdoewv. Emiong n 1y tou pH TWV PUBUICTIKWV
OlaAUpdTWY €ival TTPAKTIKWG aveedpTntn ammd Tnv apaiwor] Toug. H moocdétnta Twv
16viwv H A OH tTou utropei va TTpooTedei 0To cUOTNUA XWPEIG va AANAEEl ONUAVTIKA N
TIMA Tou p H gival yvwoTh wg XwpenTIKOTNTA pUBUIOTIKOU SIGAUUATOG. Ta TTI0 aTTAG aTTd
Ta pUBUICTIKA dloAUpATA gival HEIKTA UBATIKA SIGAUPATA aoBevwv 0EEwV HE Ta AAATA

TOUG M€ IOXUPEG BAOEIG 1 a0BevWIV BACEWY PE Ta GAATA TOUG E I0XUPA O&a.
evikd Tra puBuioTika SiaAuuara 0a mpémer:

1.AlaTnpouv 10 pH TOUG TTPAKTIKA OTABEPO OTAV TTPOOTIBEVTAI GE AUTA WIKPEG aAAG

UTTOAOYIOIJEG TTOOOTNTES IO0XUPWYV OEEWV N BAoEwv

2. Aiatnpouv 10 pH Toug TTPAKTIKA 0TABEPS, KATA TNV APAiWGCH TOUg € opIouéva 6pla.

Av uttepBoupe autd Ta opia TOTE N TIA Tou pH aAAGlel onuavTikd.

Ta puBuiorika SiaAupara Bpiokouv TTOAAEC eQAPUOYES, OTTWG :
1. ZTNV avaAuTIKR XNMEIa yia TN BaBuovounon TeEXAUETPWY, TTOCOTIKI avAAUGH KATT.

2. Z1n Biopnxavia. MoAAéEG XnUIKES Kal BloXNUIKES dlepyaaieg TTPETTEl va yivovTal O€
kaBopiopévn TR pH (BloAoyikoi kKaBapiouoi, emeEepyacia depUdTWy, TTAPAYWY
XPWHATWYV, NITTAoPATWY KATT.). AUTO dI0C@AAICETAl UE TN XPNOILOTIOINCOTN PUBUICTIKWYV

OIOAUNATWYV.

3. 2TV 1aTpIKA, BIoAoyia, @APUAKEUTIKA. ZTOV EVOPYAVO KOOUO Ta TTEPIOCOTEPA UYPA
TWV CWWV Kal UTWV gival puBuioTiKG dioAUPaTa, Ta oTToia puBUiCouv TIG BIOXNMIKES
Olepyaaieg TTou AapBdvouv xwpea. MNa mapddeiyua 1o aipa givalr pubpIoTIKO didAupa,

yI' auTto Kal ol eEVOOPAERIES eVEDEIG TTEPIEXOUV PUBUICTIKO SIdAuua .

2uvreAsoTnc pubuIoTIKAS IKavoTnTag (BioAoyikn onuacia)
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MNa v ékpaacn TNG PUBUICTIKAG IKAVOTNTAG VOGS pUBUICTIKOU SIAAUPATOG, dnAadr TNG
IKavOTNTAG TOUu va avBioTtatal otn PeTABoAl Tou p H katd tnv TTpooBiKkn 1IoXUpwv
o&éwv R Bacewyv, XPNOIUOTIOIEITAI O CUVTEAEDTHG PUBUICTIKAG IKAVOTNTAG . TNV TTPAEN
O OUVTEAEOTAG PUBUICTIKAG  IKAvOTNTAG opistTal cav O aQpIBUOS TwvV
xIANlooTopopiwvmmol ogéog 1 Bdong tou Tpétel va TTpooBéooupe o€ 1L Tou
PUBUIOTIKOU BIOAUPATOG yIa va TIPOKaAéooupe HETABOAl Tou p H katd pia
Hovada.MaBnuatikd n puBPICTIKN IKAVOTATA opifeTal ATTO TNV Ooxéon :

Otrou Ca kai Cg gival avdAoya Ta moles TpooTIBéuevou 0géog | BAaong avd Aitpo
OlaAUpaTog, vy TO BeTIKO n apvnTikO TPOCNUO €EapTATal av ava@ePOUAOTE O€
dlapopég Baong n o&éwg avtioToixa. Me AAAa AdyIa, 0 ouvTeAEOTNG B avaépeTal OTn
KAion TNG KauTTUANG OTav N GUYKEVTPWON €ival aTov dova Y.

Pubuiorikn ikavornta (Buffercapacity) oric {worpo@éc

AlaTpo@IKOG EAEYXOG Kal pUBUIOTIKA IKAvOTNTA 0€ {WOTPOPES XOIPIBIWV.

H dl0dikagia avatrTuéng evog WPIKoU evTEPIKOU CUCTANATOG TOU XOipou  gival TTOAU
ONMAVTIKA KAl T OKEUAoHATa TTou Ba XpnaolpoTroinBouyv yia autd To OKOTTO TTPETTEl Va
BonBrioouv TTPog auTr] Tn KatelBuvon. ‘Ageca PETA TOV ATTOYOAAKTIONS Ta XOoIpidia
TTaPAYOUV QVETTAPKI TTOoOTNTA USPOXAWPIKOU 0&EOG, atrapaitnTo yia Tn diathpnon
€VOG xapnAou pH oTo aTopdxl Kai va eac@aAicouv Tnv evepyoTroinon Tng dpdong Tng
Tewivng ( ammapaitntn yia TN TEWN TWV TTPWTEIVWY), €¢ac@aAifovrag TTapdAAnAa
éAeyxo Twv TTaboydvwy Baktnpiwyv. Qg ek TOUTOU N XAPNAR pUBUIOTIKN IKavOTATA PIOG
TPOYPNG Eival onuUAvTIKA Yo algnon TTEWPNG TWV TTPWTEIVWV.

Emopévwg, n uwnAn puBuIoTIKA IKAvOTNTA 0dnyei o€ XaunASTEPN TTETITIKOTNTA TNG
OpPYQaVIKAG UANG Kal TNG OKATEPYOOTNG TTPWTEIVNG KAl ETTOUEVWG ETTNPEACEI DUOUEVWIG
TNV a1médoon Twv {wwv. Tautdxpova, o UYPNAES TIHEG TwWV dIAITATIKWY OUVNOEIWY
PUBUIOTIKAG IKAVOTNTAG €XOUV ONMPAVTIKR €TTidpacn oTnv eviepIK (UPwOn TTou
oupBaivel otov €IAed Kal TO TUPAS évTepo, OTTOU OKOTTOG TNG JUpwong eival o
TTEPIOPIOUOG TNG AVATITUENG BaKTNPIWV.

ATtroTéAeopa auTou gival OTi 01 {WOTPOPEG DEV TTPETTEI VA OXETICOVTAI HOVO PE TO TTPOPIA
QUIVOEEWV 1) TO EVEPYEIOKO TTEPIEXOUEVO TNG didITAG, TO OTTOI0 PUOIKA Eival ONUAVTIKO,
oAMAG Kol og GAa BpeTiTIkG cuoTaTIKA Kol BACIKEG TTApAPETPoUG. TETOIEG €ival N
To00TNTA 0&€0g dlaITNTIKAG (AABC), n oTroia cuvdEeTal OTEVA UE ETTIAEYUEVES TTPWTEG
UAeg TToU TrEpIAapBavovTal oTnv TeAIKA (WOTPOPA KAl £XEI TEPAOTIO ETTIOPACN OTNV
TTETITIKOTNTA TWV {WOTPOPWV KaI TNV AVATITUEN TOU EVTEPOU.
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Tpogég aITnpeaiou Xoipwv

NEIPAMATIKH AIAAIKAZIA

MNa 1 METPNON TNG PUBMIOTIKNAG IKAVOTATAG (WwOoTpopwy, Ba €eTTIAEyoUuv
CwoTpoPEG Kal Ba d0BoUV OTOUG QOITNTEG TTOU [E TN O€Ipd TOuG Ba JeAETACOUY
TN PUBUICTIKA IKAvOTNTA OCUPPWVA PE TO TTPWTOKOAAO TTOU Ba akoAouBnBei.

9

8| CH3COO-

TH [CH3COOH] = [CH3CO007]

—T pH 5.76

Buffering
region

ol pH 3.76

pH

PpH =pK; =4.76

CH3COOH

1 1 1 1 1 1 1 1

0
O 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0809 1.0

OH™~ added (equivalents)

| 1 |
0 50 100%
Percent titrated
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To diGAupa avadevueTal ApKETA Kal JETPIETAl TO PH Tou.

‘ETreiTa mpayparoTrolgital n TITAodoTNon Tou diaAupartog yivetal ue 1N HCI.

H TitAoddTnon yivetalr otayova otaydéva Kal JE 1oxuprn avadeuon, evw

TAUTOXPOVA YiVETAI JETPNON KAl KATAPETPNON TNG aAAayrg Tou pH.

H diadikacia otapatdel yéAig To pH @T1doel otn Tiun 3,5.

O1 mipég TTapouoiafovtal oe excel kal yiveralr oUykpion TNG PUBUIOTIKAG

IKAVOTNTAG METAEU TWV TPOPWV TTOU XPNOIYOTTOINONnKav.

Ti ouptrepdopata Byalete atrod TIC HETPNOEIC TPOYEG;
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A2ZKHZH 6
MPOZAIOPIZMOZ XAQPIOYXQN ZE ZQOTPOO®H

Ta xAwplouxa oTo TTOCIPO VEPO PTTOPE va £X0UV QUOIKNA TTPOEAEUCT (TTEPIOXEG
pE didpopa KpuoTaAAIKG TTeTpwpaTta Kal opukTd NaCl, KCI K.A.1T, €TmIKoIVWVia
ME BahaooiIvo vepd, {wvTavoi opyaviouoi Kal TTPOIOVTA ATTOCUVOECEWS AUTWV)
 va TTPOEPXOVTAI ATTO DIEPYOTIES O OTTOIES €ival ATTAPAITNTES YIA VA YiVEl TO
vepd TTO0IPOo (atroAupavorn, xAwpiwon). NoAAEG POopES KpIvETAI ATTAPAITNTOG O
TTPOCBIOPICHOG TNG TTOCOTNTAG TWV XAWPIOUXWYV AUTWY OTO TTOCIHO VEPS DIOTI

O€ MEYAAEG OUYKEVTPWOEIS KABIOTOUV TO VEPO aKATAAANAO.

O 1TpocdIoPICPOS TWV XAWPIOUXWV O€ udATIKA SIAAUUATA YViVETAI JE OYKOUETPIA
KaBilnong XpNOIKMOTTOIWVTAG WG TTPOTUTTO, OIGAUNA BEIKOU apyUupou WOTE Va
dwoel TeNIK& Aeukd iCnua, kaBwg o AgCl tou dnuioupyeital eivalr AAag
ouodidAuto oT1o vepd. H PBaoiky avrtidpacn oTnv oTroia oTnpiletar o

TTPOCBIOPICPOG Eival:
2NaCl + Ag2S0s—2AgC! RGN + Na2SO04 (Avridpaon 1)

H o1aBepd diaAutoTNTaG YIa TNV avtidpaon AgCl — Ag* + CI
eivar Ksp =[ Ag*][CI] =1,77 x 1010

MPOZOXH! KATA TON YMNMOAOTI'IZMO Ttou 1 mole Tou Ag2SOasatraitouvral 2

moles NaCl cUugwva pe Tnv oToIXEIOPETPIa TNG avTidpaons (1)

2710 10000Vauo onueio, 6tav 6Aa Ta xAwplouxa €xouv KatapuBioBei oav AgCI
(avTidpaon 1), xPNOILMOTTOIOUKE MIKPA TTOCOTNTA ATTO XPWHIKA OV OEIKTN WOTE
va avriAn@Boupe o011 6Aa Ta XAwpiouxa I16vTa Tou OIOAUPOTOG HAG €XOUV
avTidpaoel. H pikpry Trepioosia AgT avridpd pe Ta XPWHIKG Kal oxnuaTilel Tov
XPwHIKG dpyupo AgoCrO4 (avrtidpaon 2).
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2AgT + CrO4=—>A92CrO4¢an‘ravépuapo iCnpa (AvTidpaon 2)

H o1aBepd diaAutoTnTaG YIa TNV avtidpaon AgCrO4 — Ag* + CI
eivar Ksp =[ Ag*][CI] = 1,77 x 1010

To TeNKO oOnueio TG oykouéTpnong kKaBopiletal ammd TNV eu@avion

KOOTAVEPUBPOU XPWHATOG, TTOU OPEIAETal OTO OXNUATIONO Tou Ag2CrO4.

2@AAua TNC ueBHBOU:

O deiktng K2CrO4 avTidpd pe 10 Ag2SOa4 (TO KOTaVOAWVEL). To o@dAua autod
MTTOPEI va d10pBwBEi pe TUPAS TTPOCOIOPICHO, JE OYKOPETPNON dNAAdH KATW
atro TIG iBIEC aKPIBWS OUVOAKEG £VOG BEIYUATOG TTOU OEV TTEPIEXEI XAWpPIOUXO
(17.X. atreoTaypévo vepo). H TToodTnTa ToUu Ag2SO4 TTOU KATAVAAWBNKE KATA TOV
TUQAO (y1a TNV aAAQyr XpWHATOG) TTPOCBIOPICHO agalpeital atrd TNV TToooTnTa

TTOU KATAVOAWVETAI YIa KABE oyKouETPNON.

Me Tnv uéBodo TTpoadiopicuol XAwploUXwy OTo vepOue Tn éEBodo Mop TTou
avaTTuxenke 1o 1856 atmd 10 Nepuavo xnpikd Mop ((KarlFriedrichMohr, 1806
— 1879) ka1 epappoleTal o€ oUdETEPA R EAAPPWS AAKOAIKG diaAupaTa, Ba yivel
0 TTPOoadIoPIoUOS aAdTwY O WOTPOPH. TN UEBODO QUTH XPENOIMOTTOIEITAl WG
OEIKTNG TO XpWHIKO KA&AIO TO OTT0i0 oXnuaTiCel ue Ta Ag* (TTou TTEPICOEUOUV UETA
TNV KataBubion tou AgCl ) xpwpIkd dpyupo, Ag2CrO4TTou €ival KOKKIVO i¢nua
TO OTT0I0 deixVvel Kal To TEAOG TNG oyKopéTpnong. H uéBodog autry cuvioTartal yia
TePIEKTIKOTNTEG 0€ Cl- peyaAuTtepeg Twv 10mg/l (ppm) kai Ta ammoteAéopaTa

divovtal pe Tpoogyyion +1mg/l Cl-.

H T1repiekTIkOTNTA GAATOG 0€ CWOTPOQr] ATTOKTA HEYAANn onuacia yia Tnv
Kabnuepivr) diaita Tou CWwou KaBw¢ Ta emmiTTeda 0€ OaAATI Ba TTPETEl va
eEAEYXOVTAl OE METEYXEIPNTIKEG KATOOTACEIG (T1.X. OTEipwon), O OIAPOPES
TTaBOAOYIKEG (XPOVIEG KOl PN) KOTAOTACEIS TOUu wou aAAG Kai oTav AapBdavel

KATTOI0 BEPATTEUTIKA aywyA.
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NEIPAMATIKH AIAAIKAZIA

AtraitoUpeva 6pyava Kail UAIKA

OPIrANA

ANTIAPAZTHPIA YAIKA

2 KWVIKEG PIGAEG Twv 100 ml

Mpoxoida

2 TTAQOTIKA cwANVAakia

1 motp1 (éoewg Twv 100ml / 2 Opadeg
AvadeuTthpag - PuyOKeVTPOG

MpdTuTro didAupa 20mM Ag2SO4
ATtreoTayPEVO VEPO

Zuyion =4gr ZwoTtpopng

AidAupa 5% KoCrOq

"epiCovTal ol Npoxoideg pe To TTPOTUTTO dIGAUUA.

1. NTAPATHPHZH THZ AAAATHZ TOY XPQMATOZX
(TeNikS Znuegio TNG oyKOPETPNONG)

e ATmioviouévo

2¢ Mia kwvikA Twv 100ml pooTiBevral 10ml dH20 kal 8 otaydveg dIaAUuATOg
5% K2CrOa. [MiveTan OyKOPETPNON EXP! TNV GAAAYA TOU XPUWHATOG OE KOOTavVEPUBPO.

Kai uttoAoyiletal o 6ykog Tou TTpOTUTTOU SIGAUATOS TTOU KATAVAAWONKE.

e Aciypa
2e €va motApl Céoewg Twv 100ml, o1 ouyddec ava 2 tpooBéTouv 50ml
QTTIOVIOUEVOU VEPOU Kal £va payvnTtakl. Pixvouv Tnv uyiopévn CwoTpo@r Kai

TNV agrvouv va avadeueTal oTig 400-500 oTpoég yia 15-17".

Fivetar Awn OUO0 @OpPEG Twv 6ml atmd TO UTTEPKEINEVO O OUO TTAAOTIKOUG
OOKINAOTIKOUG CWANVEG (6ml + 6ml) avd oudda

OMAAA A OMAAAB

é6ml + 6ml 6ml + 6ml
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YOOAQTIZMON

TMHMA KTHNIATPIKHZ — EPFAXTHPIO BIOXHMEIAZ

AOKIJAOTIKOI CWAAVEG

/

vetanl puyokévipion oTig 5.000 oTpo®ég yia 10°

H k&8¢ opdda Aapupdavel Sml, attd TO UTTEPKEIMEVO TWV 2 TTAQCTIKWY OOKIUACTIKWY
OWANVWY, Kal TA JETAPEPEI OTNV KWVIKI GIAAN Twv 100ml €101 0 TENKOG OYKOG TNG
KwVIKAG va gival Ta 10ml. 2& autd mpooTiBevral kal 10ml dH20 kai 8 oTayoveg
dlaAupatog 5% K2CrOa.

MNOPEIA OTKOMETPHEIHE
EIZAMOMH AEIMMATOE
o HTOY AMIONIZMENOY
PN IY FEMIZMA MPOXOIAAL ME
- ] -
: 9% KalerQa :
( — —
\.i.__‘
: E] rﬁ
II
AHZH OTKOMETPHIHE OTAM ‘ ' @
ANAZEI TO XPOMA IE : = v
KAZTANEPYEPO (KEPAMIAI) KAl | APTH OTKOMETPHIH ME
MAPAMEINEI : FYNFXH ANAAFYTH
AIANKATIA | — )
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TMHMA KTHNIATPIKHZ — EPFAXTHPIO BIOXHMEIAZ

MPOXOXH: Koitdéte 10 TTpdTUTTA OIaAUUATA, TTPIV KOl UETA TNV aAAaYA

XPWUATOC, TTOU UTTAPXOUV OTO £PYACTAPIO.

EPQTHZEIZ

1. Na utTOAOYIOETE TIG TTOOOTNTEG TWV AVIOVTWY XAwpiou (CI') OTO QTTIOVIOUEVO

vepd Kal oTo OIGAUpa pe TN Cwotpon. Na Toug UTTOAOYIOPOU Cag AGPETE

uttéwn 611 70 aTouIké Bapog Tou XAwpiou (CI7) givar 35,4 g/mol.

Oykog aTtTIoVIOYEVOU TTOU  XPNOIYOTIOINBNKEYIA TNV OYKOMETPNON Yyia TO

TTPOCOIOPIOUO TOU TUPAOU .................

Oykog dioAuparog Ag2SO4  TTou KATAVOAWBNKEKATA TV OYKOUETPNON TOU
atmoviouévou (@IaAn A) Va................. (TTPOCBI0PICHOG TOU TUPAOU)

Oykog dloAupaTog Ag2SO4 TTOU KATOVOAWBNKEKATA TNV OYKOPETPNON TOU
ociypartog (QIAAN M) VT....ueennnn...

Oykog dlaAUpaTog dEiyUaTOC TTOU Ba XPNOIUOTTOINBEIKATA TNV OYKOPETPNON YIA

TOV TTPOCdIOPICHO Vi.................

TeNIKOG  Oykog dlaAupatog deiyparog (ml deiypatrog +  dH20)  TT0U

XPNOIMOTTOINBNKEKATA TNV OYKOMETPNON YIA TOV TTPOCOIOPIOUO .................

H Normality Tou Ag2SO4 TTOU XPNOIUOTTOINONKE .......

To atopikd Bdapog Tou xAwpiou (CI) ......

XAwpia mg/L = [ (VIr-Va-Va)*N*(AwCl)*1000] / Vt

3. Na Bpeite (BiBAIoypa@ikd r] aAAoU) Kal avaTITUEETE €V CUVTOMIQ TTOIN TTPETTEI
(av uttdpyxouv) va cival Ta @uololoyikd etTireda cuykévipwong Na kai Cl o€
CWOTPOYEG Kal TTola N oX€on avaAoyiag PETAEU TOUG YIa TIGC TPOQOANTITIKEG

ATTAITACEIG TOU CWOoU;

Na ava@épeTe TIG BIBAIOYPAQPIKES TTNYEG TIG OTTOIEG XPNOIMOTIOINCATE.
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TMHMA KTHNIATPIKHZ — EPFAXTHPIO BIOXHMEIAZ

AZKHZH 7
NOZOTIKOZ NPOZAIOPIZMOZ THZ BITAMINHZ C

H Birapivn C (aokopPIkG 0&U) eival CWTIKNG Onuaciag yia Toug Cwikoug
OPYQVIOPOUG KABWG CUUMETEXEI OE DIAPOPEG METARBOANIKEG AEITOUPYIEG OTTWG N
ouvBeon Tou KOAAayovou, n diatipnon TG oTabepdTNTAG TWV AINOPOPWV
ayyeiwyv, o HETABOAIOUOS TwV AUIVOZEWY Kal N aTTeAeUBEpwOn Twv dlaPOpwV
opdovwy oTa emmvePpidia. H EAAeiwry TNG oupBAAAEl OoTnV €u@AvVIOn HIOG
a0B£vEING, TOU OKOPPOUTOU. Z€ TTEPITITWOTN ETTAPNG ME TOV OTHOCPAIPIKO aépa

n Birauivn C KataoTpEPETal.

NEPIFrPA®H THZ MEGOAOY

O mpoadiopiopog Tng Birapivng C ( CeHsOs ) PTTOPEI va TTPAYMATOTTOINGEI PE
ofeidoavaywyikry  avaugétpnon. EmmAéov w¢  avmidpacTthpio  Ba
XPNOIUOTTOINCOUUE £va OIAAUNQ 1wdiou |.

Ortav oe éva didAupa trepiExetal Birapivn C mpooBéoouue oTtayova-oTayova
éva O1aAupa 1wdiou ( To l2 gival o&edwTtikd) n Birapivn C  n oTtroia eivai
avTIoEEIdWTIKN, Ba avTidpdacel Ye To 1WdI0 axnuaTi(ovTag 6eUdPOaTKopPPIKO 0EU
( CeHeOs ).

CsHsOs6 +l2 >CeHeOs +2I- + 2H*

Ortav 1a poépia TG Birapivng avridpacouv TTAApwS 10 didAupa Tou 1wdiou Ba

XPWHATIOTEI KA®E AOyw Tou I1wdiou TTou Agitoupyei oav deiktng. lMNa va
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TMHMA KTHNIATPIKHZ — EPFAXTHPIO BIOXHMEIAZ

EVTOTTIOOUME TO TEAIKO OnNUEIO TNG OYKOPETPNONG TTPOOBETOUNE OTO dIGAUNA
AMUAO TO OTTOIO AVTIOPA PE TO 10010 KAl OIGAUUA XPpWwHATICETAI OKOUPO UTTAE. TO
oo TNG PBITapivng C Ba cival avdAoyo pe TNV TTOOOTNTA TOU 1WdIOU TTOU
QTTAITEITAI JE TAV EYPAVION TOU UTTAE XpwWHATOS. To TT000 NG Pitauivng C oTo
AyvwaoTo dIAAUUQ UTTOPET va TTPOCOIOPIOTEI OEOOUEVOU OTI TO 1LWOIO £XEI YVWOTA

OUYKEVTPWON.

NEIPAMATIKH AIAAIKAZIA

2KOTTOG TOU TTEIPANATOC €ival va TTpoadIopIoTEl TO TTOOO TNG BITAMPIVNG O€
d1apopa dsiypara.

OPIrANA ANTIAPAZTHPIAYAIKA

HAekTpOVIKOG CUYOG Aiokio 1 gr Birapivng C (1000mgr)
OpBooTdaTtng Alpa 12 Tou Trepiéxel Kl kai KIO3

Mpoxoida A/pa apulou (BeiKTNG) TTEPIEKTIKOTNTAS 1% WiV
Kwvikn @1dAn A/pa HCI 1M

Motnp! C€oewg XUMOG TTOPTOKOAIOU

21QWVI JE poire ATTIOVIOHEVO VEPD

OyKOMETPIKOG KUAIVOpOG 1000 ml

OykopeTpikoi KUAIVOpol 10-50ml

OykopeTpIKn @IGAN 250 ml

Y&poPoAéag

Xwvi
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TMHMA KTHNIATPIKHZ — EPFAXTHPIO BIOXHMEIAZ

(2ZAZ AINONTAI ETOIMA TA lNMAPAKATQ AIAAYMATA)

A. Napaokeun diaAvpaTtog BiTapivng C pe TepIeKTIKOTNTA 1TMmg/mL
MpopnBeuduacTe diokia Pitapivng tmou tepiExouv 1000 mg Bitauivng C 10
KaBéva kal o€ éva TToTrpI (Eoewg dlaAuoupe éva diokio Twv 1000 mg, og 100
ml TrepiTToU atoVIoPEVO vEPO. To dIdAUPA auTd TO APAIWVOUNE O€ TEAIKO OYKO
1000 ml.

Badoupe pia eTikéTa «Bitapivn C 1mg/mLy .

B. Napaokeun diaAuparog KiOs 0,01M kai KI 0,1M

AlaAtoupe 1,07 griwdikou kaiou (KIOs3) kai 8,3 gr iwdiouyou kahiou (KI) o€ 200
mITTEPITTOU aTTIoVIOUEVO vEPOS. To diIdAuua auTd TO apaIWVOUHE OE TEAIKO OYKO
500 ml.

Otav oto didAupa autd TTpooTedEi 10xupd 0&U TO 1WdIoUXO0 K&AIo ( KIO3 )
avTIopda e 1o 1WdIKS ( Kl ) kKal atreAeuBepwveTal Joplakd 10d10 2.

KIO3 + 5Kl + 6H+ — 312 + 6K+ + 3H20

Bdadoupe pia eTikéta «AidAupa iwdiou (KIO3 0,01M kai KI 0,1M)».

. Mapaokeun S10AUPATOG AUUAOU PE TTEPIEKTIKOTNTA 1% WiV
MpooBétoupe 0,509 diaAutou apuAou oe 50 ml oxedov BPaoTO ATTIOVIOUEVO

vePO KAl avadeUoupe KOAA KAl TO AQrVOUUE VO KPUWOEI TTIPIV TN XPAON.

Badloupe pia eTikETa «AiGAupa apuAou 1% w/vy.
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TMHMA KTHNIATPIKHZ — EPFAXTHPIO BIOXHMEIAZ

(MMAPAZKEYH KAl METPHZEIZ AlO TIZ OMAAEZ)

A. Oykopérpnon yvwoTAg (TrpoTuTtrng) TroodéTtnTag Birauivng C

1. MepiCoupe TNV TTPpOX0iIda Pe TO dIGAUMA 1wdiou.

2. ZNMUEIDVOUUE TOV apXIKO OYKO TOU SIGAUPOTOG OTNV TTPOX0ida.

3. Z& pia KwVIKA @1aAn TpooBéToupe 20 ml dia-AupaTtog Bitapivng C
(Trepiéxouv 20mg Bitapivng) kai TpooBéToupe H20 yia TeAIKO dyko 120ml.
4. MpooBEToupe 20 oTaydveg dIOAUPATOG AUUAOU.

5. NpooBétoupe 30 otaydveg diaAupaTtog HCI 1M.

6. NpooBEToupe didAupa 1wdiou PEXPI va yivel aioBnTr) N aAAayr) Tou
XPWHATOG TOU BIAAUMOTOG TNG KWVIKNGS QIAANG o€ okoupo utrAs. H aAAayni
OTO XPWHMO VO TTAPAUEVEI TTEPIOTOTEPO ATTO 20 OEUTEPOAETTTA.

7. ZNUEIVOUNE TOV TEAIKO OYKO Tou OIGAUNATOG OTNV TTPOX0ida.

8. H dlagpopd peTagu Tou apxIikoU Kal Tou TEAIKOU OYKOU €ival n TToodTnNTa TOU

S1aAUATOG TOU 1WBIOU TTOU aTTAITEITAI YIa TNV 0&gidwan OANG TNG TTOGOTNTAG

NG Birapivng C.

E. Oykopétpnon deiyparog XUpouU TTopTOKAAIOU EUTTOpPIOU.

Na Tov Xuhod Tou eguTropiou  etmmavoAauBdvoupe T Oladikacia TTou
XPNOIMOTIOINCAWE YI TNV TTPOTUTIN TTOCOTNTA TNG BITAPIVNG, XPNOIMOTTOIVTAG
OMws auTh TN @opd 20 ml deiyuatog xupou kal TTpooBéToupe dH20 yia TEAIKO
Oyko 120ml kai TTPATTOUNE OHOIWG.

2NMEIWVOUUE TNV TTOCOTNTA TOU OIGAUPATOG TOU 1WOIOU TTOU ATTAITEITAI VI TNV

o&eidwon 6Ang TG TToodTNTAG TNG BITaPivNg C TTOU TTEPIEXETAI OTOV XUUO.

EpwTtnon :

YTTOAOYiOTE KAl KATAYPAWTE TNV TTEPIEKTIKOTNTA TOU XUMOU o€ Bitapivn C.
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AXKHZH 8
IONIKEZ IAIOTHTEZ AMINO=ZEQN

Ocwpirtika oroixeia (levika)

OAa 1a apivogéa repIEXOUV OPAdES TTou IovifovTal Kal dpouv oav acBevr o&éa
f Baoeig divovTag ) TTaipvovTag TTpwTovIa, gival dnAadr éva €idog
AU@OAUTWYV. AUTH N CUPTTEPIPOPA TWV ANIVOLEWV TTEPIYPAPETAI TTAAPWG PE TN

Bewpia Twv Bronsted-Lowry. OtoTe :

H2N-CRH-COOH + OH" <~ H20 + H2N-CRH-COO-

H2N-CRH-COOH + H* < HsN*-CRH-COOH

O1 avmidpdoelg autég xapaktnpifovral amd Ti¢ oTabepéc Ki (didotaon Tng
KapPBo&UAIKAG opadag) kal Kz (didotaocn NG AMIVIKAG opddag). AT Tig
€CIOWOEIG AUTEG TTPOKUTITEI OTI TO DIAGAUMA TOU OUIVOLEOG KATEXEI PUBMIOTIKA
dpdon o€ dUO TTEPIOXEG TIMWYV Tou pH, TTOU BpiokovTal yupw atrd TIg TINEG pKi
Kal pK2 Tou apivo&éog. Emopévwg oupewva pe tnv €giowon Henderson-
Hasselbach:

(odeog)

pH = pK, —log
(Baoms)

Ortav mrpokuTrTEl [0€€0G] = [BAong] T6Te TO pH=pK. OTav 1oxuel autd, N TIUA Tou
pK dnAwvel Tn TiuA Tou pH oTtnv otroia 1o diIGAupa dpa oav PUBUIOTIKO.

MNpoTUTTN KAUTTUAN auivo&éoc

21NV €IKOva 5-1 TTapaKkATWw, TTAPOUCIAZETAI N KAUTTUAN oyouéTpnong €vog
auIvo&Eog(yAuKivn) pe pia BAon. ZTnV KAUTTUAN AQuTr TTapATNEOUME TNV UTTapEN
oUo TreplIoXwyV Ol oTroieg avBioTatal oTnv TTPooBnkn Pdaong, eivalr dnAadn
TTEPIOXEG OTTOU TO AMIVOLU €xel puBuioTIKr dpdon. KAbBe pia amd auTtég TIg
TTEPIOXEG TNG KAUTTUANG eK@PAleTal JaBnuaTika pe Tnv e€¢iowon Henderson-
Hasselbach.

Mapartnpeital emmiong OT PETAEU Twv SUO QUTWV TTEPIOXWYV OTTOU TO QUIVOELU

TTapoucidlel pubuIoTIKr) Opdon UTTApXEl £va ONUEIO KAUTIAG. £’ auTd TO OnuEio
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TMHMA KTHNIATPIKHZ — EPFAXTHPIO BIOXHMEIAZ

Ta uéPIa TOU APIVOEEDG BpioKovTal PE TNV ITTOAIKA TOUG JOP®A KAl TO AuIVOLU
TTAPOUCIAlel PNOEVIKO NAEKTPIKO @opTtio. H Tyl pH T1OU avTioTOoIXEl OTO

OUYKEKPIMEVO ONMEIO KOAEITAI 10ONAEKTPIKO ONUEIO TOU AMIVOGEOG KOl

oupBoAileTal oav pl.

14.0 - 14.0
ghycine
120 1 12.0
pK2
o rE Yy - 10.0
an r 1 &0
pH
6.0 pl — 1 6.0
40 r pH1 14.0
20 r 1 2.0
lNoodrnra Baong
Eikova 5 -1

To pl pytTOpEi VO TTPOCdIOPIOTEI YPAPIKA aTTO TNV TTPOTUTTN KAUTTUAN aAAG Kai
apIBunTIKA KaBbéoov 1oxUel 2pl=pKi+pKa. Ta pK kai pl €ival xapaktnpioTiké
(61T Kal N TTPATUTIN KAPTTUAN) yia KABE auivogu. Na TO CUYKEKPIPEVO AUIVOLU

Exoupe 6Tl pl=5,97 31611 TO pK1loouTal TrepiTTou pe 2,3 kal pKa=9,6.

Emeidn o1 mpwreiveg ouoiaoTikd, gival aAuaideg apivogEéwy, dIaBETOUV Kal QUTEG

IOONAEKTPIKO ONUEID. ZTO TTAPAKATW OXAMA 5-2, TTAPOUCIALOVTal Ol NAEKTPIKES

I010TNTES TWV TTPWTEIVWV TOU YAAOKTOG:

pH=3,5 pH=4,7 pH=6,6 pH=10
H mpwreivn €xel cuvoAikd loonAekTpiké anueio Kavoviko pH ydAakTog H mpwreivn éxer apvnTikd
KaBapd gopTio, BETIKO HAEKTPIKR oudeTePOTNTA. H rpwreivn €xel ouvoAikd poprTio.

KaBapod gopTio, apvnTiKO.

ZxAua 5-2.
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NEIPAMATIKH AIAAIKAZIA

Mpoaodiopiouoc plyAukivnc:

2ag diverar didAupa 40ml yAukivng (apivogu) 7% wi/v og ogu (0.1 M HCI).
PuBuilete TO NAekTPOVIKS TTEXAUETPO PE BdAon Tn Bepuokpacia (TrTapdpTnua A,
o€A. 44).

epiCeTe TNV TTPOX0IdA PE TO AAKAAIKO didAupa KOH 0.3 M (BA. eikdva 5-3).

o ApxiCoupe TNV OyKOUETPNON KAl AEITOUPYOUHE ME TOV £EAG TPOTTO :
EAéyxovTag TTAvVTa TO TTEXAMETPO, PiXVOUuuEe 0TO didAupa YAuKivng HIKPEG

mmoootnTeg KOH, kai étav n Tipf Tou pH Tou diaAuparog auénBei karda 0,5

Babué mrepitrou, T6TE KATAYPAPOUME TNV TIA auTh aAAd Kai Ta ml Tou KOH

TTOU PifauE.

2uveyioupe rpooBéTovrac oAU oiyd KOH. lNa ka0l 0.2 BadBudé 1Tou Oa

aufaveral To pH, 8a kataypapere Tnv TIUAR ToU pH kai Ta ml KOH 1TOU

KOTOVaAWONnKav.

o lNpooéyouue 1S1aitepa orav n Tiun rou pH eraosr kovra oro 3,5-3,8

mepimmou, 810TI O gkeivo 1O onueio to pH Ba aAAdaésr amoroua tiun,
smouévwe Ba mPEmeEl va pixvouue TTOAU HIKPESC TTOOOTNTESC BAong, Kai va
karaypagouus Kabs popd 1i¢ TiuéS tou pH kair ta ml KOH. Mg tov 1pomo

auro, Oa spyaoreite uéxpi o pH va praocsi oro 8,0-8,3.

° ATTO ekei Kal £reiTa, ouveyileTe TTpoo@éToviac KOH, £éTo1 woTe TTAAI

10 pH va auédveral katd 0,2 Baduod trepitrou. MNa kabe 0,2 Babud Tou Ba

auéaveral To pH, 8a kaTtaypd@ete TTAAI TRV TIUA Tou pH Kai Ta ml KOH 110U

KOTAVOAWONKav.
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H oykopétpnon ouveyiCetal péxpig 6Tou 1o pH va @Bdoel repitrou TNV TIPA

8,8 - 9. O1 TreIpapaTikEG HETPAOEIG Ba aTTod0B0UV O€ TTiVaKa EVOEIKTIKA WG £CAG:

ml KOH 0.3M

pH

YMNOAOIZMOI - EPOTH2EIZ:
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TMHMA KTHNIATPIKHZ — EPFAXTHPIO BIOXHMEIAZ

1)E¢nynoTe yiati Ta pépia TNG TTPWTEIVAG TOU ZXAMOTOG 5-2, €XOuv TN
OUVYKEKPIMEVN NAEKTPOOTATIKI) OCUMTTEPIPOPA yIa TIG OIAPOPES TIUEG pPH;

(oupPBoulAeuteite Kal TN O€A. 16).

2) 2e Tmoia TiUA Tou pH vouilete 6T Ba pTTopécel va KpPokidoBei Kal va

kataBubioTei ammod Eva didAupd TG n TTPWTEIVN Kal yIaTi;

3)A@poU kataypa@ouv ol Tigég pH-ml KOH, va yivel n ypa@ikn trapdoTtacn
(KapTTUAN OYKOMETPNONG). TNV KAUTTUAN auTh Ba TotmoBeTAceTe GToV Gfova x Ta ml

TNG BAONG, KAl OTOV Y TIG AVTIOTOIXEG TIMEG TOU pH. (BATT. €lkOva 5-1).
4) ZTnVv ouvéxeia va mrpoodiopioTouvTd pl, pKikaipKa.

(Evéexouévwce n niun tou pl rou Ba Bpeitearrd 1o didypauua, va mapoucidler arrékAion

arré tnv Tiun mou Ba mpoKUwer aAyeLPIKA).

N KOH 0,3M

Eikova 5- 3

MeipapaTikh Aidraén

Alpa FAukivng
(apivogo) 7% wiv
o€ ogu (HCL 0,1M)

pH meter
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AXKHZH 9
POTOPAZMATOMETPIKEZ MEOOAOY MNMPOZAIOPIZMOY

O1 aouaTOPWTOUETPIKEG PEBOBOI avdAuong Pacifovtal oTnv IKAvOTNTA TNG
UANG va aAANAETIOPA PE TNV NAEKTPONAYVNTIKF aKTIVOBOAIO PE ATTOTEAEOUA €ITE
TNV aTTOPPOPNOT TNG aTTd TNV UAN €iTe TO OKEdAOWO TNG. H atmmoppdenon 1ng
NAEKTPOUAYVNTIKNAG AKTIVOBOAIAg atrd pia oucsia €¢aptartal armro 1n uon Tou
Mopiou TNG ouaiag Kal atrd TO PRKOG KUPATOG TNG aKTIVOBOAIag. ZuvRBwg otnv
XNUIKA avaAuon XpnolhoTrolouvTal N utrepiudng, n opatr Kai n utrépubpog
akTIVOBOAia. H attoppd@naon TNG uTTEPILAOUG Kal TNG opaTr§ akTivoBoAiag (UV-
Vis) TTpoKaAEi NAEKTPOVIKEG PETATITWOEIG, EVW N atroppdPnon TnG utrépubpng
akTivoBoAiag (IR) TTpokaAei dovnTIKEG Kal TTEPIOTPOPIKEG METARBOAEC TwV

Mopiwv.

H @aoparo@wTopeTpia gival yia atmo TIG KUPIOTEPEG HEBODOUG TNG TTOCOTIKAG
avaAuong K auto oQeiAeTal TNV TaXUTNTA, OTNV ATTAOTNTA, OTNV EUQIOONCia KAl
TNV aKkpiBela NG, OTTwg Kal oTn duvaTtétnTa PN aAloiwong Tou O€iyuaTod.

ETtriong mmapouoiddel peyaAeg duvatdtnTEG AUTOUATIOMOU.

H KauTrUuAn TTOU TTAPOUCIAdeEl TNV aTTopPOPNON TNG AKTIVOBOAIaS atrd pia ouaia
o€ OX€on ME TO MAKOG KUMATOG TNG TTPOCTTITITOUCAG OKTIVOBOAIGG atroTeAEl TO

0AIKO @aoua amoppoenong r amAd 1o eaocua amoppdPnong TG ouaiag

auTNG. AuTO XapaKTnPIigeTal aTro PEYIOTA (Amax) Kal EAGXIOTa ammoppdPnaong.
Me 10 Amax OUMBOAICETal TO PKOG KUPOTOG OTO OTTOIO N oudia atmoppo®ad
EVTOVOTEPQ (UEYIOTO QTTOPPOPNONG, OtiTe TO oxAua 7-1). ATTd 170 OAIKO @Aoua
amoppdPnonNGg  MIOG  ouciag  TTPOKUTITOUV  TOOO  TTOIOTIKEG  (UTTapPENn
XOPAKTNPIOTIKWY  OPAdwyv, ooyl Tou popiou) OCO0 KOl TTOOOTIKEG

(TTPOCdI0PICPOG TNG CUYKEVTPWONG) TTANPOPOPIES.
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IxNuad-1 EAayioTo amoppd®nong MeyioTo atmoppO@nong Amax

o /‘
4
: Al
0\»-4/ f \k —
MnkKog KUpaTog

Ta 6pyava pe Ta OTTOIA YiVETAI N METPNON TNG ATTOPPOPNONG EVOS DIGAUPATOS
MIOG 1 TTEPICOOTEPWY  OUCIWV  OTa  OlA@opa  MAKN  KUPATOG  TNG
NAEKTPOUAYVNTIKAG OKTIVOBOAIAG, TTOU TIPOCTTITITEl ¢ AUTO, OVONACOVTAQl

paouaroQwroueTpd. H Asitoupyia Twv opyAdvwy autwy oTnPIfeETal OTO VOUO

Twv Lambert-Beer, A=¢g-c:| 610U

A:amroppoenon (Absorption)

€: €101k oTabePd, TTOU £€aPTATAI HOVO aTTO TN UON TNG ATTOPPOPOUCNS OUTIaC.
C: n Jopiakn ouykévipwan (moles/l) Tou dIoAUPOTOG.

I: TO uAKog (cm) TNG dladpoung NG akTIVOBoAIag dia HECOU TOU DIOAUMOTOG.
MpakTik& 1O | €ival To TTAX0G TNG KUWEAIdAS aTnv oTroia BpiokeTal To didAupua.
Eival katavontd 611 n atroppdé@pnon A gival ypauuikr) cuvdpTnon Tou € TOU C Kal

Tou |. 'Etol, o6tav diatnpnbei otaBepd TO | KaI TO MPAKOG KUPATOG TNG

TIPOOTIITITOUCAG aKTIVOBOAIag, n_amoppoenon A diaAUpaTog ouaiag X givai

ypauuikn ouvaprnon rnc ouykévipwaong ¢ (mol/l) Tou diaAlpatog o€ ouaia

X. H guBgia TTou TTPOKUTITEI, €ival N KAQUITUAN ava@opdc i TTpOTUTTN KAUTTUAN.

Me 1n BoriBsia TNG KAUTTUANG ava@opdg Kal JETPWVTOG TNV atmoppdenon Tou
AyvwoTtng  Ouykévipwong  OIaAUpatog  uttoAoyiCoupe TNV TIMAR NG
OUYKEVTPWONG Tou. MOAAEC POpPEG N KAUTTUAN avagopdc dev gival euBeia ae 6o
TO UAKOG TNG KaI OTNV TTEPITITWON AUTA Ba TTPETTEI VA XPNOIKOTIOINCOUNE HOVO
TO YPANMIKO TNG TUAMQ.
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TENOG, XPNOIMOTTOIOUME Kal £€va SIGAUUA TTOU CUUTTEPIAQUBAVEI HOVO TO BIAAUTN

Kal ovouddetal TUQAS. To TUPAG SidAupa AéyeTal TTiong pdprupag r didAupa

avapopag

MNEIPAMATIKH AIAAIKAZIA

AtraitoUpeva 6pyava Kai UAIKA

OPIrANA

ANTIAPAZTHPIA YAIKA

6 apIBuNUEVOUG DOKIPNAOTIKOUG CWANVEG

21pwvIa
Mia kuyweAida

DaoUATOPWTOPETPO

atmoviopévo H20

A/pa 1mM KMnOg4 (6ml)

AyvwaoTo dgiyua

2€ 6 apIBunuévoug BOKINAOTIKOUG OWAAVEG TTPOCOECETE TA KATWOI

avTIdpacTrpIa:

AvTidpaoTtipia | AOKINOOTIKOG | AOKIHAOTIKOG | AOKIHAOTIKOG | AOKIJAOTIKOG | AOKIJACTIKOG | AOKINAOTIKOG
(ml) ZwAnRvag ZwAnvag ZwAnvag ZwAnvag ZwAnvag ZwAnvag
0 1 2 3 4 5
H20 6,0 5,4 5,1 4.8 4,5 4,2
AidAupa 1TmM
0,0 0,6 0,9 1,2 15 1,8
KMnO4

210010 1: EUpgon Amax

MPOXZOXH: Ayyilete Tnv KuweAida pOvo ammd Tn Xopayuévn EMQAVEIQ.

2KOUTTIOTE €Aa@PA TO €EWTEPIKO TNG KABE KuweAidag pe XapTi, yia va
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agaipeBouv TuxOv oTaydveg, OOKTUAIKA ATTOTUTTWMATA K.ATT., TIPIV TNV
TOTTOBETACETE HECA OTN €10IKI BriKN OTO YACUATOPWTOPETPO.

PuBuioTte TO QAOUOTOPWTOUETPO CUPPWVA HE TIG OBNYIEG KAl OPIOTE TO PIKOG
Kupatog ota 440nm kouvwvtag KAataAAnAa 1o OI0KOTITR TTOU BpioKeTal
TTPOOBIWG KAl KATW aTTd TO uNXavnua (Evoeign A).

EmA£ETE TN Acitoupyia ABS (attoppdenon) pe To TTARKTPO “mode”.

21N KuyeAida TTpooBéoeTe 3ml Tou dIOAUPATOG TOU CWARvVa 3.

lNa va pndevioeTe UTTOPEITE EITE PE:

A) TotroBetroTE HIa KUWEAIdA povo pe dH20 otnv oTrTikr diadpoury €xovtag
TTAVTa TN Xapayuévn emmipaveia (f TG TTAEUPES aTTd TIG OTTOIEG CUYKPOTOUCATE
TNV KUWEAIdA) OTPANMPEVN TTPOG €0GG evw TN Ol1AQaAvn ETTIPAVEIQ OTPAPUEVN
TTPOoG TAAyIa Kal pubpioTe TNV amoppoPnon woTe va eival 0, TTATWVTAG TO
TARKTPO “calibrate”.

B) 6mrou kai mrporeiverar va undevioeTe 0TO KEVO, a@rjvovtag dnAadn Kevr TV
OTITIKI d1adpOoun Kal TTATATE OJOoIWG TO TTAAKTPO “calibrate”.

Na BuudoTe va KAeiveTe TTAVTA TO KATTAKI TOU (QOCHOATOPWTONETPOU aAPOU

TOTTOOETACETE JECQ TNV KUWEAIDAQ.

Eivar onuavriké va Buuaore Ot yia OAEC TIC UETPHOEISC TMPOTEIVETAI va
yivovrai pe tnv idia kuweAida. Xs S1apopeTIKy TepiTTwon 0a mpémel va

undeviouue Eexwpiora Tn KaBs kuyweAida.

21N ouvéxela he TNV KuyweAida tmou mrepiExel To KMnOava BpiokeTal yéoa ato
QWTOMPETPO, METAKIVIIOTE OTNV OTITIKA SIAOPOMI) KAl ONUEIWOTE TNV ATTOPPOPNON
TToU O¢ixvel oTa 440nm. ETTavaAGBETE TIC QWTOUETPNOEIG, METABAANOVTAG KGOE
@OopPda TO PNKOG KUPATOG Katd 20nm, éwg A=640nm, kai undevidovrag 10 6pyavo

ME TNV B€0n TNG KUWEAIdAG KeVA yIa KABE NETAROAR TOU PAKOUG KUUATOG.

1°EpwTtnua: KataypdyTte o€ TTivaKa TIG TIUEG TTOU AVTIOTOIXOUV O€ KABE URKOG

KUMATOG KAl KATOOKEUAOTE TNV KAUTTUAN TOU @QACPATOC atmoppd®nong  ToU

KMnOa4 yia1o Amax TTOU BpAKaTe, cUP@WVA PE To dIdypauua TTou TTapouacialeral
oTnv apxr TnG AokKnong.
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210010 2: Kataokeun TPOTUTTNC KOUTTUANC Kol HETPNON OyVWOTOU

S1aAuparog

21NV idla KuyweAida TTpooBéoete KABE @opd Ta 3ml Twv UBATIKWY BICAUPATWYV
Twv CWARVWY 1, 2, 4 Kal 5 KAl YETPOTE AVTIOTOIXA YIO TO KABE €va, TNV

atroppOPNON TOUG OTNV TIUN AmaxTTOU EXETE BPEI.

2°EpwTtnua: KataokeudoTe TV TTPOTUTIN KAUTTIUAN TWV YVWOTWYV UDATIKWY
d1aAupdTwyv KMnO4, ouvuttoAoyifovtag Kal TIG TIMEG TWV CwANVWY 0 Kal 3 TTou

Ndn €XETE PETPNOEL.

3°EpwTtnpa: TEAOG, METPNOTE KAl TV  QTTOPPOPNOCN TOU  AYVWOTOU

OuyKEVTPWONG dlaAUupaTog KMnOas mou Oa oag d00¢i kal TTpoodlopioTe TN

OUYKEVTPWON TOU PE BAaN TNV TTPOTUTTN KAUTTUAN.

Ymoonugiwon: Na v KAaTaokeur NG TTPOTUTING KAUTTUANG XPNOIMOTTOINOTE

MOVO TIG TIMEG TTOU XPEIACOVTAI VIO VA JaG OWOOoUV Ta KAAUTEPA ATTOTEAECUATA

ot eubcia ypapun (ypauun 1aong R? va rpooeyyilel Tnv Tiyn 1 oTto Excel).
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AZKHZH 10

POTOMETPIKOZ ITPOZ2AIOPIZMOZ IXNOZTOIXEIQON
ME BIOAOrIIKH ZHMAZIA

A. OEQPHTIKO MEPOZ

Ta ewoopIkd 16vTa, oTNV avopyavn XnMeEia, ivalr Ta aviévia Twv aAdTwyv Tou
PWOoPOopPIKOU o¢foc. Eival etriong onuavtikd 1600 0Tn Bloxnueia 600 kal oTnv
Bloyewxnueia. Mpoékeital yia éva TTOAUATOMIKO 16V he guTTelpikd TUTTO PO4% Kai
MoplakAg  palag 94.97, 71O omoio eivai n  oufuyng pPdaon ToUu
udpoyovopwaopikol (HPO4?7), 1o omoio ecivar n ouluyng PBdon Tou
diIudpoydévopwaoopikou (H2PO47), To oTroio Kal autd gival oufuyng Baon Tou

QWO PopIKoU 0&Eog (H3POa).

2€ UdaTIKA OlOAUPATA TA QWOPOPIKA UTTAPXOUV O TEOOEPIG MOPPEG. 2E
IOXUPWGS BaOIKEG TUVONRKEG €TTIKpaTOUV Ta PO4%", evd 0 aoBevi¢ BACIKEG
ouvlnkeg Ta HPO4?". Zg aoBevic O&liveg ouvlnkeg Ta H2PO4~ eival Ta
ETTIKPATEDTEPA EVW) OE 1IO0XUPES OEIVEC OUVONRKES KUpIa pop®n gival n HzPOa.
2UyKeKpIpEVa TTPETTEL va AdBoupe uttdywn pag TNG akdAouBeg avTidpAoElg

I00PPOTTIAG:

HsPOs=H* + H2PO4~
H2POs =H* + HPO4?~
HPOs2"=H" + PO4%",

ME avTioToIXeC oTaBePEC aToug 25 °C (oe mol/L):

HY | [HaPo T . HH[HPO—
.-'-:,11—[ I = 4l r 510-3 Hug—[ I 4 | .25 10—5
[H3z Fiy] : (Ho PO |
gt (pod— .
Kaa=" [HLE_ °i| | ~2.14x1013
l.-'a
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2e oudétepo pH=7.0 OTTWG aAuUTO TOU KUTOOOAIOU PBpiokovtal oI akOAouBeg

QAVOAOYiEG:

[HaP O | s [HFO]T] (PO} 6
—[—|—' =T =T.0x 10 ——m() G2, ——~=2.14x 10"
HEII.-',-l + 1 [HEI:I""I.-l_l ; 1 [H'{:’"‘la_l

Mou popTupoUv OTI Yovo H2POs andHPO4% 16vTa Bpiokovtal o€ onuavTika
T0000Td (62% H2P04~, 38% HPO4%7). 10 e€wKUTTAPIO UYPS (PH=7.4) auTr n
avahoyia aAAGlel-avtioTpé@eTal (61% HPO42™, 39% H2PO4Y).

2€ BIOAOYIKA OUCTAMOTA, O QWOEOPOG ATTAVTATAI WG EAEUBEPA PWOPOPIKA
10vra o€ SIAAUPA Kal KOAEITAI avopyavos euwoeopog, Yia va dIakpiveTal aTrd Ta
PWOQPOPIKA T OECHEUMEVA OTOUG TIOIKIAOUG QWOQOPIKOUG €0TEPES. Ta
avopyava Qo QopIKA YEVIKWS aupBoAidovTal pe Pi Kal uTTopEi va TTpo€pyovTal

atro TNV UBPOAUCN TWV TTUPOPWOPOPIKWY, Ta OTToia cUBOAIfovTal wg PPi:

P2074" + H20 — 2HPO42".

EmimTAéov, Ta QOQOPIKA TTI0 CUXVA ATTAVTWVTAI JE TN HOPPH TWV QWO POPIKWV
adevoaoivng (AMP, ADP kai ATP), Twv DNA kal RNA a1ré Ta oTTo0ia TTapdyovTal
ME udpOAuaon. MNpdkeirTal yia oNPAvTIKOTEPA ATTO TA AVIOVTA APOU OXETICOVTAI E
Ta 16vta Ca**invivo, n € yvworn TwV CUYKEVTPWOEWY TOUG OTO TTAAOMA €ival

aATTaPAITNTN YIA TNV EPUNVEIQ TWV dIATAPAX WYV TOU ACBECTIOU.

O ewo@OPOG TTPOCAAUPBAVETAI UE TV TPOPNA UTTO HOPYPr PLOEPOPIKWY OAATWY,
atmmoppo@daral, OTTWGS Kal TO aoBECTIO, aTTd TO AETTTO £VTEPO Kal EI0AYETAI OTNV
KUKAOQOPIQ TOU QihaTOG. ZXETICETAI, £TO1, EMUECA PE TNV TTUKVOTNTA TWV OOTWV
Kal TNV ONPaVTIK] 0a0BEveld TNG OOTEOTTOPWONS KUPIWG OTnV UETA Tnv
geJunvoTTaucn Tepiodo. H ammoBoAn Tou yivetal ammd Toug veppoug, evw TTailel

onPavTiké poAo atnv avayévvnon Twv dITTavOPAKIKWY.

Apxn pe6odou
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Ta @uwo@opikd eUKoAa avTidpouv pe POAUBdaivikd 16via o€ acBevég 6EIvo
mePIBAAAOV, TTapouaia KatdAANAou avaywyikoU TTapayovTd, TTPOG OXNUATIONO
EVOG EyXPWHOU PTTAE CUMTTAGKOU, N €vTaon TOU OTToioU EUBEWG avaAloyn PE TN

OUYKEVTPWOTN TWV QUOQOPIKWY OTO dIGAUMA.

MapdAo 1ToU N UTTAE ETEPOTTONIKN) €vwon Oev €XEl XAPOKTNPIOTEI TTAPWG,
EMPAvViCEl HOPIAKI) OUVOECH TTAPOMOIA PE QUTA TOU PN-AVOIYUEVOU AvTIOPWVTOG,
dlagpépovTtag pévo oTo OTI KATTOIO ATOMA JoAUBdalviou gival oTnv +5 TTapd oTnV
+6  0geIdwTIKA KatdoTtaon. H avaywyn Tou  oxnuati{ouevou
PWOPOPOPOAUBBaIVIKOU 0EEOC TTPOKOAEITAI aTTd TO XAWPIOUXO KOOGITEPO,
OTTOTE oxnMarTi¢eTal TO MTTAE TOU PWOPONOAUBdaIviou

(phosphomolybdenumblue (PMB).

H atroppdenon petpeital ota 660nm.

HsPOa4 + 12H2M00O4 — H3P(M03010)4 + 12H20
H3P(M03010)4 + SNCl2 — MrrAg mpoidv

Armairouueva opyava Kai UAIKG

OPIrANA ANTIAPAZTHPIA YAIKA

AidAupa MoAuBdaivikou Appwyviou

8 AoKIpaoTIKOi ZWARVEG

(NH4)6M07024.4H20 (7.0 ml)

ZTAPIYNA AOKINAOTIKWY ZWARVWY AigAupa SnClz (1.5 ml)

Mpdétutro didAupa pwao@dépou (P) cuykévtpwang 40

1 TTAAOTIKOOOKIUAOTIKO CWANVEGPUYOKEVTPNONG

ppmP (170 ml)

PwTdUETPO AiGAupa TpixAwpo-oikou 50% wiv (1ml)
1 kuyeAida Opd¢wou (0.2ml)
Zipwvia 1,2,5,10ml

1-2 oyKopETPIKOUG KUAiVOpoug 25 kal 50ml

PUYOKEVTPOG

B. MNEIPAMATIKO MEPOZ
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[MNpiv TNV TTapACKeU OTTOI0UONTTOTE OIGAUPOTOC TTAUVETE OAQ Ta YUGAIVO OKEUN

110U Ba Ypnoiyotoinoste e OidAupa 0.1M HCI kai EetTAUveTe uovo ug dpbovo

VEPO.
(Ta armropputTavTIKQ TTEPIEXOUV QWOPOPIKA Ta OTToia  OTav XPnoiuoTToiouvral

aQnvouv éva AETTTO OTPWUA OTHV ETTIPAVEIQ TOU YUAAIOU Kai BETIKO OQaAua kard

TOV TTPOCOI0PIoUO.)

[NposTOINOTIO AYVWOTOU OEIYUATOC
2e 0.2 ml opou TpooBétoupe, 0.8 ml H20 kar 1 ml 50% CCIsCOOH

(TPIXAWPOOEIKO 0EU) yia va KaTaBuBioToUV oI TIPWTEIVES KAl QUYOKEVTPOUE YIa

4 min o€ 5000 oTpo@Eg ava AeTTTd. AauBavoupe atrd TO UTTEPKEIMEVO UYpPO, TV
ATTaAPAITNTN TTOOOTATA YIA TOV TTPOCDIOPICHO TOU QYVWOTOU TTPOCEXTIKA XWPIg

VO AVOKATEWOUE TO iCnua.

MNposTolyagia TTPOTUTTWYV OICAUUATWY

2ag divetal MpoTutro didAupa Patrd 10 o110io AauBavere 2ml Kol GUPTTANPWVETE

pME 48mlddH20 (40 ppm @wo@opou oe 50mIddH20) kai (pe O10OOXIKES
QPAIWOEIG) aTTO AUTO TTAPACKEUAleTe emITTAEoV Ta mpdTurra 30ppm og 20ml.
Ao 10 30ppm Tapackeudlete Ta 20ppm o€ 15ml. A6 10 20ppm
Tapackeudlete Ta 10ppm oe 10ml. Ao To 10ppm TTapackeudleTte Ta SppmP
oe 10ml kai o 6Aa ocuptApwon pe ddH20. Edv éxete TTEPIOOOTEPOUG
OYKOMETPIKOUG KUAIVOpouUg Twv 25 kal 50 ml cupttAnpwoTeE PE TOUG avAaAoyoug

OYKOUG | MOIPACTEITE Ta TTPOTUTTA dIAAUATA PE TNV TTANCIECTEPN OPAdA.

MpocbéoTte T avmidpacThipia yia TNV avATTUén TOU XPWHOTOS OTTWG

TTapoucIadovTal OToV akOAouBo Trivaka pe Tn o€ipd 1Tou @aivovral. OAa Ta

avTIOPAOTAPIA, EKTOG ATTO TO dEiyPa (TO avTioToIXO KABE QOopd OTTWG PAiIVETAI

oTov Trivaka) oag divovTal £ToIua.
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ml TueAdé | 5ppm 10 ppm 20 ppm 30 ppm 40 ppm AyvwoTo

(NH4)sM07024.4H,0 1 1 1 1 1 1 1

Acgiypa (Tou ocwAnRva

™G avTtioToIXng

apaiwong kKai  TO 0 1 1 1 1 1 1

dyvwoTto oToV

TEAEUTAIO CWARVA)

SnClz (ml) 0.2 0.2 0.2 0.2 0.2 0.2 0.2

Nepo 5.8 4.8 4.8 4.8 4.8 4.8 4.8

Total volume (ml) 7 7 7 7 7 7 7
r. EPQTHZEIZ:

1. QwrtoueTpioTe ota 660nm, petd TNV TMapéAeuon 15-20 min yia TTARPN
QVATITUEN TOU XPWHATOG, EvavTl TUPAOU OTTWG TTPOKUTITEI ATTO T AVWTEPW.
2. MpoodiopioTe TNV CUYKEVTPWON TOU QOPOPOU aTOV 0PO aipaTog (dyvwaoTo

ociypa) o Cp (ppm) Bdon TNG TTPOTUTTNG KAUTTUANG.

duaioAoyikd opia

duoiohoyika 6pia oTa fwa eival: 25-80 mg/L (ppm) 1} 2,5-8 mg/dl

Avapopég

e Fiske, CH. and Subbarow, Y. (1925) The colorimetric determination of phosphorus.
J. Biol. Chem., 66:375-400.

o T[ewpydToog Il. (1982) Epyaornpiakéc aoknoesis Bioxnueiag. ApIOTOTEAEIO

MavemoTtAuio @eocgalovikng, Yrnpeoia AnNuUocieuddaTwy.
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AZKHZH 11
AlTAITHZH ZE OZYITONO YIPQN AITOBAHTQN-
MAPAMETPOI ITIPOZAIOPIZMOY KAl METPHZHZ BOD

EIZArQrd

Mia atré TIG ONUAVTIKOTEPES TTAPANETPOUG TTOIOTNTAG TOU VEPOU Eival TO TTOOOV
Tou OloAupévou oe autd oguydvou DO (DissolvedOxygen). H péyiotn
OUYKEVTPWON (KOPETHOU) Tou BlaAupévou oEuydvou OTO vEPS Eival PIKPR, TNG
TGENG TV 8-15 mg/1. kai e€apTdral ammd Tn Beppokpacia Kal TV aAaTdTNTA TOU
vepou. O1 eAaxIOTEG TTOOOTNTEG TTOU ATTAITOUVTAl OTTO €va uyil TTANBUONO
Waplwv PTTopEi va gival uPnAég, TnG TENs Twv 5-8 mg/l. i kal XapnAdTePES, TNG
TéGENG Twv 3 myg/1.

Ta améBAnTa Tou atraitouv  otuyovo (Oxygen - demandingwastes)
atroTeAOUVTAl ATTO CUCTATIKA TTOU OEEIDWVOVTAI OTO VEPO TOU TEAIKOU QUOIKOU
ATTOOEKTN, MEIWVOVTAG £TOI TN O100£01uN TTOCOTNTA dIAAUPEVOU oguydvou. Av TO
SlaAupévo o&uyovo PeIwBEi, ol udPORIoI OpyavICUOI ATTEINOUVTAI KAl OE OKPAIES
TTEPITITWOEIG TTAPATNPEITAI AKOPN Kal BAvaTog. ETTi TTAéov, KaBwg To diaAupévo
0gUYOVO MEIWVETAI, QVETTIOUPNTEG OOMPEG, YEUON KAl XPWHO HEIWVOUV TNV
duvatoTNTa EKPETAAAEUONG TOU VEPOU YIA KATTOIEG XPHOEIG OTTWG TT.X. VIO
Yuxaywyia (koAuupnon) A yia udpeuon.

Ta améBAnTa TOU aTraiItolv  ofuydvo atroteAouvtal  ouvhBws atrd
BloatTolkodouNCIUa OPYAVIKA CUCTATIKA TA OTTOIO TTEPIEXOVTAI OTA UYPA AOTIKA
AOpata ) oe €kpoég Blounxavikwy atmmoBAnTwy. H oegidwon opiopévwy
avOPYavwV EVWOEWY UTTOPEI €TTiONG va CUPBAAAEl oTnv atraitTnon oguyovou.
Aképa kal opyaviki UAN QUOIKAG TTPOEAEUCEWG, OTTWG QUAAD QUTWV N
TTEPITTWHATA WWV TTOU KATAAYOUV O€ ETTIPAVEIOKA VEPA. CUUPBAAAOUV OTN
Meiwon Tou dlaAupévou oguyovou.

H armaitnon oe ofuydvo utropei va perpnBei kal ek@paletalr e d1APOpPoUS
TPOTTOUG. O1 ONUAVTIKOTEPOI Kal EUPUTEPA XPNOIUOTIOIoUMEVOI BaailovTal OTn
METPNoN Tou BOD kai Tou COD.

H xnuiki atraitnon ofuydévou 1 TO XNMIKA OTTAITOUMEVO O&uyovo
(Chemical OxygenDemand, COD) eivai n tmmoodétnta Tou Oguyovou Trou

QTTAITEITAI YIA TN XNMIKN 0&€idwaon Twv aTToRBAATWY.
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BIOXHMIKA ATTAITOYMENO O=YI'ONO (BOD)

Otav Bloatroikodounoiun  opyaviky UAN  aTmoppitTiITeTal  oTo  veEPO. Ol
MIKPOOPYQVIOMNOI TTOU UTTAPYXOUV OTO atTOBANTO, Kai IDIKOTEPQ T BAKTAPIA, TV
ATTOIKOOOUOUV Ot ATTAOUCTEPO Opyavikd Kal avopyava cuoTatikd. Otav n
aTTOooUVOEDN QUTA TNG OPYAVIKAG UANG AduBava xwpa uttd agpdfieg OUVONKEG,
dnAadn TTapouacia ofuydvou, Ta TTPOIOVTA TNG ATToIKodOUNoNG gival aBAaBn Kai
oTaBepd OTTWG TO B10&EIdIO Tou dvBpaka (COz),Ta Benkd (S04), Ta POPOPIKA
(P0O4) kai ta vitpikd (NO3). Mia atmmAoucTeupévn avatrapdoTacn agpofiag

atmroouvBeong divetal atrd Tnv avtidpaon (1):

Mikpoopyaviopoi

Opyavikf) UAN + O2  —--mmmmmmmm e --> COz2 + H20 + véa kOTTOpPA
+ 0T0BEPA TTPOIOVTA

(avTidpaon 1)

Otav 10 O1008£01uO0 O&UYOVO €ival QveTTapkESG, AauBAvel Xwpa avagpofia
ATTOOUVOEDN Kal YIiVETAI ATTO EVTEAWG BIAPOPETIKOUG PIKPOOPYAVIOUOUGS. AUToi
Tapdyouv TeAIKG TTpoidvTa TTou eival emBAaBny kair avemluunta, OTTwg TO
udpdbeilo (H2S), n aupwvia (NHa) kai 1o peBavio (CH4). H avaepdfia

atmroouvBeon divetal atrd Tnv avridpaon (2):

Mikpoopyaviopoi
OpyaviKA UAN ----m-mmmmmemmmememem oo > CO2+ CHs + véa kUTTOpPO +
aoTtaln TpoidévTa

(avTidpaon 2)

To pebdvio TTou TTapAyeTal Eival oTaBEPO, Kal gival Eva atrd Ta OPACTIKG agpia
TTOU OUVEICQPEPOUV OTN dnNUIOUPYIa TOU QaIVOPEVOU TOU BEPUOKNTTIOU.

H BioxnuikA atraitnon o§uyovou 1 10 BIOXNHIKWGS ATTAITOUMEVO O§UYOVO
(BiochemicalOxygenDemand, BOD) e¢ivai n mmooétnTa 10U ofuyévou TToU

ATTAITEITAl  ATTO  MIKPOOPYAVIOUOUG  TTPOKEIMEVOU VA OTTOIKOOONNOOUV-
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o¢eidwoouv PioAoyikd Ta amoBAnta. To BOD ouvAbwg ekepdletal o€
XIANloOOTOYpauPApIa aTTaiToupevou oEuyovou ava Aitpo atroBAnTou (mg/1) ) o€

I00JUVAUEG HOVADES: YPaUUapIa avd KUBIKO HETpo (g/m3).

To BOD ¢ival rapadooiakd TTAEOV n OnUAvTIKOTEPN TTAPAUETPOG UETPNONG TNG
10XU0G TNG Opyavikng putravong. H moodtnTa tng peiwong tTou BOD 1y atrAd 1o
BOD o¢ pia povada etreepyaoiag uypwv atmmoBAnTwy gival £vag amod Toug
OEIKTEG-KAEIDIA TTPOKEINEVOU VA eKTIUNOEI N aTTdd0o0N TNG ETTECEPYATIAC.

H 1TpakTIKr TTou UIoBeTABNKE yia TN péTpnon Tou BOD, cival va peTpeital Kai va
QVOQEPETAl WG ATTOTEAEOHUA N atraitnon ofuyovou KaTtd Tn OIAPKEIQ Jiag
MIKPOTEPNG TTEPIODOU ATTO AUTH) TTOU ATTAITEITAI YIA TNV TTAAPN ATTOIKOOOUNON
€VOG atToBANTOU(UEPIKES EBOOUADEG), KOl CUYKEKPIPEVA TTEPIODOU 5 NUEPWYV, AV

Kal n TEAIKN aTTaiTnon o€ 0§uyovo gival apkeTd YeyaAuTepn.

To BOD-trévre npuepwv 1} BODs,gival n cuvoAIKA TToodTnTA OSUYOVOU TTOU
KOTAVOAWVETAI OTTO TOUG MIKPOOPYAVIOHOUG KOATA TIG TTEVTE TTPWTEG

NMEPES TNG BlOATTOIKOBOUNONG.

MéBodol pétpnong Tou BOD
Ymrapyouv U0 KUpleg uEBodol péTpnong tou BOD evog diaAupaTog. H KAaoIKA

MéBodoc¢ Twv Apaiwaoewy Kal N ouvtouotepn Mavouerpikry MéBodoc.

H kAacoikp MéBodog Twv Apaiwocewv (Standard Methods for the
Examination of Water and WasteWater, AWWA. 1990) xpnoigoTrolgi pia
MEYAAN ocipd delyudTwV PE OIOPOPETIKEG APAIWOEIG TO KABE éva. 2TO KABE
Ociyua, JETA atTd 5 NUEPES, METPATAI N KATAVAAWOT TOU SIGAUPEVOU OEUYOVOU
OTOXEUOVTAG va ETTITEUXOEI N apaiwaon TTou Ba eMTPEWEI KATAVAAWGCN HEXPI
80% - 90% Tou oEuydvou TTou UTTHPXE OIAAUPEVO OTO BIGAUUA apPXIKA.

21N Mavoperpikl pé@odo, n KatavaAwaon Tou oguyovou HETPATAl JEOW TNG
MEPIKNG TTIEONG TOU OZUYOVOU OTO EC0WTEPIKO TOU OPPAYIOUEVOU XWPOU TNG
METPNONG KaTG Tn dIdpKEId Twv S5 nUEPWY TTou dlapKel n pETpnon. MNa va
ammo@euxBei n emidpaon Tou TTapayopevou CO20TN GUVOAIKA POVOMPETPIKA
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TTEON TOU XWPOU TNG QIAANG, N TTEIpauaTIK diIdTagn TTPORAETTEI TRV UTTAPEN

KpuoTdAAwv NaOHoloToiol atroppo@ouv 1o Trapayoéuevo CO2

H avdyvwon TG OUVOAIKAG Trieong OTO €OWTEPIKO Tou OOXEiOU OTTOU
TotroBeTEITAN TO dEiypa yiveTal aTT' euBeiag otn TTpofaduovounuévn KAipaka Tou

opydvou. Ta atroTeAéouaTa TWV JETPHOEWY KaTtaypdgovTal ava 24 h oT1o €101KO

dlaypapua.

MNEIPAMATIKH AIAAIKAZIA - YIOAOIIZMOI

MANOMETPIKH MEOOAOZ

MNposToiyacia deyUATWYV

Edv n avaAuon apyicel péoa o€ 2 wpeg atrd TN ouAAoyn delyudTwy, 1o deiyua
Oev TIpETEl va WuxBei. Ala@opeTikd, To Ociyua TIPETEl va WuxBei o€
Bepuokpacia <4°C apéowg a@otou An@bei. To Ociyua dev TTpéTel va

QTTOBNKEUTEI VIO TTEPICTOTEPO ATTO 24 WPES Kal To pH va gival Kovtd oT1o 7.

Edv eivail duvartodv, 1o deiypa dev TTpETTEl va TTayWwOoEl (YTTEPKATEWUYHEVO OEiyHa

KATOANYEI O€ XOUNAOTEPEG TIUEG).

To deiypa TpéTrel va opoyevotroinBei (Stomacher, Blender,kATT) yiati o€ deiyua
TTOU €XEl EMTPATTEI va KaBI{avel AGoTTn, n JETPNON Tou ICHPATOG Ba 0dnyouoe
o€ yia iy BOD 110U B0 ATav TTépa TTOAU UWNAR VWD JETPWVTOG TO UTTEPKEIMEVO

uypo Ba nTav TTapa oAU XapnAn.

EmiAoyn 6yKOU dEiyuaToc

O1 iyég BOD o' éva deiypa e¢aptwvtal atrd 10 péEyeBog Tou B1odiacTTdoIuou
OPYQVIKOU (POPTIOU TTOU UTTOPEI Va dla@Eépel onUavTIKG aTrd deiyua og deiypa. O
OykoG Tou Ociypartog emmAéyetal ye PBdon Ttov [Mivaka 1, avdAoya pE TO
avauevopevo BOD Kal TTOPATTEUTTIEI OTOV AVTIOTOIXO CUVTEAEOTH d16pBwoNG, UE
TOV OTT0i0 TTPETTEI VA TTOAAQTTAQCIACOEl TO aTTOTEAEOPO TNG PETPNONG YIA TNV

avaywyn Tou o mg/IBOD.
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MINAKAE 10-1
MNEPIOXH METPHZEQN OrKOx SYNTEAESTHE AIOPOQSHS
BOD mg/l AEITMATOS ml
0-40 432 1
0-80 365 2
0 - 200 250 5
0 - 400 164 10
0 - 800 97 20
0 - 2000 435 50
0 - 4000 22,7 100

Mapadeiyua: Tllepioxr HETPHOEWV: 0 - 400 mg/I
"Oykog d¢eiyparog: 164 ml
2UVTEAEOTAG: 10
MetpnBeica tiur): 18
AtroTéAeoa: BODs = (18x 10) = 180 mg/I

MNopeia pérpnong

1. Mg OYKOMETPIKO KUAIVOPO UETAPEPOUE TOV OTTAITOUPEVO OYKO TOU DEIYHATOG
TPog METPNONBOD, o€ pia a1Td TIG OKOUPOXPWHESG QIAAEG TNG CUOKEUNG KAl
TOTTOBETOUNE O AUTH éva PayvNTAKI.

2. TommoBeToupe pe Tpoooxn 2-3 mmaoTiAieg NaOHoTov €101KO paupo TTAAOTIKO
uTTOd0XEQ TNG PIAANG.

3. KAgivoupe Ta TTPATA TNG QIAANG KOl TOU JaUPOU TTAACTIKOU KUAIVOPOU TTOU
TePIEXEI TOV HY, XWpic va Ta o@ifoupe, avoiyouue TN CUOKEUNA Kal KAEIVOUUE TO
KATTAKI TNG.

4. Aprivoupe Ta deiypata  TTPog avadeuon O0Tn CUOKEUR yia TrepitTou 60 min
(xpovo yia Tnv TTpocapuoyh Twv delyudTtwy otn Bepuokpaacia Twv 20 °C aAAG

Kl TOV EUTTAOUTIONO TOUG O€ 0EUYOVO).
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5. KAgivoupe e TTpOOOXN Ta TTWHPATA TNG QIAANG KAl TOU Jaupou TTAACTIKOU
KUAivOpou.

6. PuBpiCoupe TNV KAipaka TTiow atro 1O TPIXOEIDEG CWANVAKI Tou Hg, £T01 WOTE
n otaun Tou Hg va Bpioketal oto 0 (UNdEV) TNG KAIJAKAG.

7. Avd 24 wpeg Kal yia TTEVTE NUEPES TTAIPVOUUE TN METPNON TNG OTABUNG Tou
Hg ka1 TToAAatTAaciafoupe pe Tov avaioyo ouvteheoTh (Mivakag 8-1), avaAoya
ME TOV OYKO TOU OEiyuaTog TTOU XPNOIUOTIOINCAWE, Kal BPIOKOUME TN TIUA TOU
BOD og mg/l Tou d€iypaTog uag.

8. Znueiwvoupe Ta atmoteAéopatra oTo didypaupa (dgovag X: nuépa NG
péTpnong Agovag W: Tiur) BOD og mg/l), kai diatmioTwvoupe TV opBoTnTa 1) 6xI
TWV PETPAOEWV. H TeAIKA Tipr Tou BODs  gival n pérpnon TG TENTITNG
NUEPAG.

TYMIKO AIATPAMMA TIMQN BOD AIMNMOBAHTOY
200
175
150
S, 125
S
~ 100
a
O
m 75
50
25
0 I I I I I I I I I 1
0 1 2 3 4 5 6 7 8 9 10
AIAPKEIA / nuepeg
ZxApa 10-1
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MapaTnpioeIg OXETIKA JE TA ATTOTEAEOUATA TWV HETPHOEWV

» O1 peTpoUpeveg TINEG BOD piag nuépag TTPETTEl va gival HEYAAUTEPEG OTTO
TNV TTPONYOUNEVN NUEPQ.

» H alénon Oev eival ypaupiki, o pubuog auvgnong kdBe nuépag eival
MIKPOTEPOG aTTd TOV PUBPO AUENONG TNG TTPONYOUNEVNG NUEPQC.

» Av o1 peTpoUpeveg TINEG Bivouv ypaupikA aluénan 1o deiyua €xel wynAoTepn
Tiul BOD até mv avapevouevn. To deiyua XpelaceTal apaiwaon, 1a JiIkpopia
KaTtavaAwvouv uttepPOAIKS Oo.

» Av 01 JETPOUUEVEG TINEG JEIWVOVTOI OTO dIGCTAMA TWV 5 NnUEPWV PETPNONG
T6TE UTTAPXEI TNIOAvN diappor] oTo cuoTnua PETpNong 1 EAeiyn NaOH yia va
atroppo@del To CO2 pe yopyod pubuo.

» OAeg o1 o TTavw TTANPOPOPIES Kal ETTEENYNOEIS avapEépovTal O ouvrnon
Ociyparta Kal KATw atmmd QUOCIOAOYIKI) CUUTTEPIPOPA TwWV PaKTnPiwv Katd Tn
péTpnon Tou BOD. Eival 6pwg duvarthi Kal n eueavion €181IKWV TTEPITITWOEWV
oav aTTOTEAEOUA YEVIKWY ouvOnkwv. lNa Tapddelyua pia Pndevikn £vOEIEn oTo
ouoTNUA HETPNONG META OTTO 5 NUEPEG UTTOPEI va PNV OQEIAETAI O€ dIapPOr) TOU
OUCTAPATOG OAAG va TTPOKOAEiTal AOdyw UTTapENG TTapayovIwy avaxaitiong
eVIOG TOU ouoTAUATOG. Ta Biognxavikd atrdéBAnTa atTaitouv ouxva €I10IKA
peTaxeipion. Eival duvatdv va TepiEXouV 1IoXUpa 0&eIdWTIKA ) TOEIKA UAIKA TTOU
TPETTEL va a@aipouvTal 1 va eEoudeTepwvovTal TIpIV atmd Tn PETPNON,
Ola@opeTikd Oev givar duvat n dieCaywyn METPNONG. ZuvABng TTapdywv
artrevepyoTtroinong TnG Blopddag sival n 0tmapén r TPOoBrKn UTTOAEIMPATIKOU

¥Awpiou oTO deiyua.
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ddy b rat (L

TARERREENE

2xnua 10-2 2Y2KEYH METPHZHZ BOD
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NAPAPTHMA - A

AMAPAITHTEZ 'NQ2EI2 I'IA TO NEXAMETPO:

1. Agev a@rivoue T0 NAEKTPOBIO EAEUBEPO OTO aéPa, AAAG TO £xoupE TTAVTA

pMéoa o€ dIGAupAQ.

2. Mpiv atrd kKGBe péTpnon kaBapifoupe To NAEKTPODIO Pe TRV BorBeia Tou
udpoBoAéa e atrioviopévo vepd Kal TOV OKOUTTICOUNE, aTTo Ta UTTOAEIMUATA TOU
ATTIOVIOPEVOU VEPOU TTPIV TTAPOUME TNV METPNON OTO ETTOUEVO DIGAUMA.

3. H TpuTTa TOU NAEKTPOBIOU TTPETTEI VA KOAUTITETAI KOTA TIG HETPAOEIG ATTO

TO O/Ma

19FTAAIO: ( PUBUION TOU TTEXAUETPOU)

(1)  Avoiyoupe TO TTEXAUETPO (KOUUTTI — TTIOW OPIOTEPH YWwVia)

(2)  ATTOhOKPUVOUUE TO TTPOOTATEUTIKO KAAUPPO atrd Tov aiobntripa ME
KUKAIKEG KIVAOEIG.

(3) TotroBeToUME TOV TTPWTO BIAKOTITN OTNV £VOEIEN «°Cr»

PuBuiCoupe Tnv Beppokpacia Tou nAekTpodiou pe BAon Tnv BepPokpacia Tou
epyaoTnpiou (ME TV BoNBeIa TOU BEPPOUETPOU OTO TOIXO, EAV TO NAEKTPODIO EXEI
OIaQOPETIKNA BEpUoKpaATia ATTd TO EPYACTAPIO)

(4) PuBuiCoupe 10 pH TOU nAekTpodiou. A@oUu ToTTOBETHICOUNE TO 10
O1aKOTITN OoTnV £vdeIiEn «pH», TTaipvoupe duo TTpoéTUTTA SIGAUUATA TTOU OOG
€xouv 006¢i, To 10 d\ua €ival yia Tnv pubuion Tou pH=7, evw 1O 20 yIa TNV
puBuion Tou pH=4. A@pouU kaBapicouue T0 NAEKTPODIO E ATTIOVIOCHEVO VEPO ATTO
TOoV UBPOROAET Kal aPalPECOUPE OAO TO vEPO aTTO TO NAEKTPODIO PE TTPOCOXN
ME xapTi, TOTTOBETOUNE TO NAEKTPOdIO 0TO 10 &/pa .Me 10 20 dIOKOTITN, ME
évdeitn ApH, puBuioupe To TTEXAUETPO WOTE va OEIXVEI TNV TIUA TTOU UTTAPXEI
AvVOYPOUMEVN ETTAVW OTO WTTOUKAAI Tou &/To¢ pH=7 yia TNV OUYKEKPIPEVN
Bepuokpacia. "Yotepa TOTTOBETOUUE TO NAEKTPOBIO OTO 20 d|ua (pH=4) kai
EMAEYOUNE pE TOV BIaKOTITN MV/pH TNV TIPN TTOU UTTAPXEI avaypaPHEVN ETTAVW
OTO UTTOUKAAI Tou &/T0¢ pH=4 yIa TNV OUyKeKPIYEVN BEpPOKpaTia, apou TTpwTa
TOV KOBQpPIoOUYE PE ATTECTAYUEVO VEPO KOI TO OKOUTTIOOUWE.

(5) EipaoTe €ToIpoI va TTAPOUNE PETPAOEIC O AyVWOoTa dIGAUPATA..
MAPAPTHMA - B
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BIOXHMIKH ANAAYZH

H TTpayuaToTtroinon Tou TTpoodlopIioPou TNG XNMIKAG oUOTAONG £VOG JiyuaTog N
OUOTAMOTOG OUCIWV CUuvioTOTal KATA TIPWTO AOYO OTNV AViXVeEuon Twv
OUCTOTIKWV (MOpiwVv Kal 10VTWwY), TTou atroTeAolV autd TO Miyua Kal Katd
OeUTEPO AOYO OTNV EUPECN TNG TTOOOTNTAG TOU KABEVOS ATTO TO CUCTATIKA, TTOU

UTTAPXOUV O€ HIa OPIoUEVN TTOOOTATA AUTOU TOU UiYMOTOG .

H AvdAuon trepihauBével To oUVOAO Twv YEBOdWYV, N EQAPUOYH TWV OTTOIWV
ETTITPETTEL

TOV TTPOCOIOPICHO TOU TTPOIOVTOG (IToIoTIKI avaAuon)

Kal

TNG TTO0OTNTAG (ITOOOTIKI) avaAuon)

[1020TIKH ANAAYZH

MéBodoi1 TToooTIKAG avaAuong:
e >Uyxpoveg 1 Evopyaveg 1 duoikoxnuikEG uEBodol

e KOl KAAOOIKEG 1 XNMIKES

H gvépyavn xnuikA avadAuon (Quoikoxnuikég uéBodol avaAuong) cuvicTtaral

oTn METPNON MIAG QUOIKNAG 1810TNTOG, TNG OTToiag To PEYEBOG cival ouvapTnon
TNG CUYKEVTPWONG TNG TTPOCBIOPICOUEVNG ouaiag. TETOIO QUOIKA PEYEDN gival n
éviaon TnG QAToPPOPOUNEVNG OpatAg N uTrepiwdoug 1 uTTeEPUBpOU
aKTIVOBOAIag, n évraon TNG EKTTEPTTOPEVNG AKTIVOPBOAIOG, 0 deikTng d1aBAGTEWS
n ywvia oTpo@rg emTTEDOU TTOAWMPEVOU QWTOG, N NAEKTPIKI AywyluoTnTA, N

dlagopd duvapikou K. a.

O1 xnuikég péBodol cuvioTavral oTnV TTPAYPATOTIOINCN YIAg avTidpaong JUe TNV

uttd TTPOOCdIoPICKO ouadia, n O PaciK apxn TNG TTOCOTIKAG avdAuong JeE

XNUIKEG PEBOBOUG cival n akdAoubn: ATTé To TTPoG £EETOON MiyMO TTAIPVOUUE
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MIKP TTooOTNTA YVWOTNASG PAdag () Oykou), n otroia atToTeAEl To deiypa. TN
OUVEXEIQ TTPOKAAOUME XNUIKA avTidpaon TnG utrd TTpocdiopioud ouadiag A ue
yvwoTH TToodTnTa oucdiag B (n otroia ouvABwg AfyeTal avTidpaoTiplo) KATW
aTTO EAEYXOMEVEG KAl OPIOUEVEG OUVONKEG, WOTE va gival duvaTog o [eTTakpIBG]
TTPOOdIOPIOPOGS. O1 XNuIkEG péBodol avdAuong Paoiovral Oe  XNMIKES
avTIOPACEIG, aOXOAOUVTal PE TN MAZa Kal XPNOIUOTTOIoUV attAd Kal Onva okeun
OTTWG Cuyo, TTpoxOoIda Kal AAAa yudAiva okeun.

2TnpifovTal EiTe:

- OTOV OXNMATIONOG ICAKOTOG) oTabuiky avaAuaon.

- OTOV UTTOAOYIONO avayKaiag TToooTNTAC TOU avTidpacTtnpiou B tTou
ATTAITEITAI YIA VO avTIdpAcel OAN n TToo0TNTA TNG ouoiag A, TTou

BpiokeTal oTo Ociyua oyKouETPNON.

OIr'KOMETPIKH ANAAY3H

H oykopeTpia Baaoiletal otnv avtidpaon dUo diaAupdtwy, atrd Ta OTToia TO £va
€ival YVWOTAG TTOIOTIKAG KAl TTOOOTIKIG CUCTAONG Kal TO AAAO €ival yWWwOTAG
TTOIOTIKAG AAAG AyvwoTng TTOOOTIKAG ouoTaong. H 6An epyacia AéyeTal

Oykouérpnan (titration),

TO O€ JIAAUPA YVWOTHG OUYKEVTPWONG AEyETal

mporumo didAuua (standard solution)

EVW TO AANO AéyeTal "ayvwoTo" didAupa.

OrKOMETPIKH ANAAYZH

Zav 1006Uvapo onuEio BewpeiTal To ONUEIo 0TO OTTOI0 £XEl AVTIOPATEI

TTAPWG N TTooéTNTA TNG TTPOCdIoPIfOUEVNS £vwong ("ayvwoTo" dIGAupQ) pE

TNV GKPIBWS ATTAITOUMEVN TTOCOTNTA TOU TTPOTUTTOU SIGAUNATOG.
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Titration of 0.200 MHCI

13

" €
pH [
d

mL0.100 M KOH

H ouykévipwon Ttou "ayvwoTtou" JlaAUparog utroAoyietar amd  Tov
KaTavaAwBévra 6yko Tou TPoTUTTou SiaAUparog (dlagopd oTdBung dIoAUPATOg
oTnVv TTPOX0ida) .

H diapopd peTagu Tou TEAIKOU Onueiou Kal Tou 1I000UVAUOU OnuEiou atToTeAEl TO
OQAAUQ TNG OYKOUETPNONG, TO OTTOIO TTPOCBIOPICETAI TTEIPAUATIKA JE TNV EKTEAECT TOU

TUQAOU 11 Agukou Tipoadiopiopol. Katd Tov TUPAG 1 Aeukd TIpoadIlopIoud

oykoueTpeital SIGAUMQ, TO oTroio €xel Tnv idla ouoTtaon (vepd, Oe€iKTNG ...) ME TO

OYKOUETPOUUEVO BIAAUNG aAAG Oev UTTAPXEI 07 AUTS N TTPOG TTPOCdIoPIoHS ouTia.

OIrKOMETPIKH ANAAYZH

MNa va gival duvatdg 0 OYKOUETPIKOG TTPOCBIOPIoHOG MIAg évwong, Ba TTPETTEl
avTidpaon oTnv oTroia oTNPICETal O TTPOCBIOPICHOG Va
- gival TTAfpNG, dnAadn va gival TTOCOTIKN
- TTPAYUATOTTOIEITAI JE HEYAAN TaxUTNTa

- PTTOpPEl va KaBopioTel To TEAOG TNG avTidpaong auTng.

Tagivonon oyKOUETPIKWY HEBOOWYV
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- OykoueTpnoeiC eEoUdETEPWONS, Ol OTTOIEG OTnpIfovTal OTIG

=~AVTIOPAOCEIG £EOUDETEPWONG HETAEU OLEWV Kal BACEWV.

=2 UUTTAOKOUETPIKECOYKOLIETPNOEIC, O OTToieG TTEpIAAPBAvouv avTiIdpdoelg JETAEU TOU

TTPOTUTTOU SIGAUNATOG KAl TOU UTTO TTPOCBIOPICHO KATIOVTOG, Ol OTT0iEG 08nNyouV OTO

OXNMATIOPO CUUTTAOKWY EVIIOEWV.

- OykouetphoeiC kabilnong, o1 otroieg oTnpiovtal o€ avTidpAoelg, Eva ato Ta

TTPoIGVTa TWV OTToiwV KaTaBuBileTal cav iCnua.

- O&ecidoavaywyiKECOYKOLETPNOEIC, Ol OTTOIEC aTnpiovTal o€

avTidopdoeicoteidoavaywyng.

Mapddeiypa: Autoéparn péBodog avadAuong

NaCl + AQg,SO.— 2AgCl AEUKO iCnua (avTidpaon 1)
2AQ* + CrOs— Ag2CrO4 KaoTavépuBpo iCnua (avTtidpaon 2)

Mpétrel n TpooBrikn AgCl va otapatdel HOAIG TTaipvoupEe KaoTavéPuBpo iCnua

‘Evag aicbntpag Ba BAETTEl Xpwua Kal Ba k6Bel TNV TTpooBrikn Ag2S0O4

APNHTIKA

®0O aioOnTpag dev katahaBaivel 6T To dIGAUPA PTAVEI OTO 1I000UVANO CnUEio

‘ETOI MEILVOUUE TNV PON WOTE VA MEIWBEI TO TPAAUT
®Edv £xoupe éva éviovo TTOPTOKAAI wTIONS iowg oTauatAael TNV TTPoaBrikn Ag>SO4

® Apxikd KooTtog emmévduong

OETIKA

*KUpiog Adyog autduartng avaAuong peiwan xpdvou (Xpdvog = KOOTOG)
*Meiwon dykwv (6ykog = KOGTOG)

®Xpoévog didyvwong

®*EuaioBbnaia (avixveuoiuétnTa)

®. TuxvoTnTa avaAloswv
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Evopvavec avaAUoEIC

Baoilovtal otn pétpnon pog Gpuaoikng LdLoTNTAC oU OXETI(ETAL PE TN Hala ) T
OUYKEVTPpWON Tou cuotatikol. MEtpnon pe diadopa dpyava:

— MNotevolopeTpa —

DaocpatopwtoueTpa —

-KouAopuetpa, kATt

H mAnBwpa eav OxL OAeg oL evopyavec pEBodol avaluong (avtopatecuébodolavaluong)mou

Ba xpnotpomnotoste cav peAhovtikol ktnviatpol Ba otnpilovral otnv dacpatoPwtoueTpia.

Oewpiad PoaoUOTOPWTOUETPIKEC AVAAUCEIC

Otav opato (Aeukd) pwg TTepdcel atmo £va YUAAIVo
TpioPa avaAUeTal O €va OUVEXEG QACUA ATTO
QWTEIVEC AKTIVOBOAIEG TTOU £Xouv  OIaQOPETIKA
MAKN KUOpatog (A=390-770 nm) Kal OIQQOPETIKA
Xpwpata (1LWdeg - £pubpod).

© CCRS/CCT

H akéAouBn Bewpia gival n Bdaon yia Tov oxediaopud piag mpdTuTTNG KAPTTUANG
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TMHMA KTHNIATPIKHZ — EPFAXTHPIO BIOXHMEIAZ

Mnkog Xpwpa 1Tou Xpwua 1Tou

KUOpaTog (nm) atmroppo@aTal TapaTnpEital
(CUNTTANPWHATIKO)

400 1WOEG TTPACIVO-KITPIVO

480 Kuavouv KiTpIVO

530 TTPACIVO TTopPUPOUV
(magenta)

580 KiTpIVO Kuavouv

610 TTOPTOKOAI TTPACIVO-KUAVOUV

660 KOKKIVO KUQvoUV-TTPAcIvo

720 TTOPPUPO-KOKKIVO TPpAaoivo

TpoTTrOC OViXVEUONC OUCIWV

To KapOTEVIO PE TO QUOIKO KITPIVO XpWHa aTToppo®d To UTTAE Xpwpa (450nm)

Relative Absorbance

Wavelength in nanometers

p-carotene

600

\ \ '
PAD o
! J‘(L‘Zm&..

— DuTO PE PEYAAN TTEPIEKTIKOTNTA OE

KapoTévia

B-carotene
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TMHMA KTHNIATPIKHZ — EPFAXTHPIO BIOXHMEIAZ

Absomplion Spoeelra of T ilferent
Fluorescent Compounds

§ [1]2 i Sodium Fluorescein
) ) 2 06+
EmA&yovrag 10 owoTo S 044 3 J
= .
MAKOG KUPATOG (NM) PTTOPOUE VO = O'E i \““ il .1‘\ e
VIXVEU i
QVIXVEUGOUHE OUGIES g 40 ) Propidium Todide
akéua Kai gival 010 id10 deiyua E 3.0 ‘—:\u‘ '\1
Ta YAKN KOPATOG TTPETTEN VA PNV g 2.0 ‘]{ ',].
aANAeTTIKaAUTITOVTAl. e T Mo o™ NG
0 —_—
3 3.0T _ Mothylumbelliferone
(=]
e — Y
0 } } f } ! ! ! .! !
200 300 400 S00 ano 700

Wavcelength (nm)

A@oU emIAéSoupye TO KATAAANAO MNAKOG
KUJATOG (NM) PTTOPOUME va TTPOXWPHOOUUE
Kal O€ TTOOOTIKO TTPOCOIOPIOUOS TNG Ouaiag
oto Octiypa. Metpwvtag tnv évraon () Tng
OKTIVOBOAIaG TTou Traipvel péoa atro 1o deiyua.

H amoppdépnon (kaBapdc aplBuog) eivai
avaAoyn TnG CUYKEVTPWONG TNG ouaiag OTo
ociyua

H AoyapiBuog Ttou Adyou Tng €vraong Tng
akTivoBoAiag Trpiv I%al agpou €€EABelI atrd To /
ociyua ligivai

NoépoctouBeer-Lambert

loglo/l1=logl/T =A=¢lc
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TMHMA KTHNIATPIKHZ — EPFAXTHPIO BIOXHMEIAZ

€=01a0epd |=pnkog c=cuykévipwon T= diamepatdtnTa A= ammoppdpnon

0,16 5
g 014 //i
S 0,12
2013 et
@ RS b
@ 0,08 f,x*""’/
g 0,06
B 004 ] ]
8 > E (_’_,-/'
& 0,02 ; =
ox//
0 5 10 15 20 25 30
=0,0057
Conceniration / mg/l % %
*  Absorbance/Concentration —— Linear (Absorbance/Concentration)
PaopuaTooKOTTIO

-
~~ - -=_ |
S,

Neipayatikl Aladikaoia DoacpaTo@WTOUETPIKWVAVOAUTEWV
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TMHMA KTHNIATPIKHZ — EPFAXTHPIO BIOXHMEIAZ

2uvNBwg N oucia TTou BEAETE va TTPOCdIOPICETE OEV ATTOPPOPE OE PNKOG
KUMATOG KATAAANAO yIa €ival EQIKTOG O TTPOOBIOPICHOG I UTTAPXOUV Kal AAAEG
ouaieg 0To Ogiyua TTOU ATTOPPOYPOUV OTO idI0 PIKOG KUPATOG.

MNa Tov TTPoadIoPICPO TNG ouaiag A 0To deiyda aTnV TTAEIOVOTNTA TWV
TTEPITITWOEWYV TTPOCOETETE ouaia B 1Tou avTidpd €TTIAEKTIKA pOvo Pe TNV B kal
divel Eyxpwuo Tpoidv AB KatdAANAo va TTpoodIoPIoTEI QOOUATOUETPIKA.
A+B — AB

Mpétrel va avTidpa ETTIAEKTIKA KAl TTOOOTIKA hE TO A pe uywnAn Tipn Ka uwnAn
woTe OA0 1O A va dwael EyXpwpo TTpoiov AB.

2uvnoen TpoBAAuaTa

-aAANAeTTIOPACEIC TOU B e GAAEG evWOEIG TOU OEiYMATOG EKTOG Tou A (AUveTal
EV MEPN ME TUPAO Beiypa)

- Opla aviyveuoigoTnTag A

Mopdaderypa: /\

MpoéTuTrN KAPTIUAN

0.9 -
0.8 / ‘(: :
0.7 ]
0.6 /

0.5

Atroppéenon

0.4 »
0.3 /
0.2
0.1

]

0 100 200 300 400 500 600

Tuykévrpwon (pM)

Eg@ooov eival yvwoToé 611 (Nouog Tou Beer-Lambert) A=¢lc 611 n atmoppdpnon

€ival YPOUMIKA 0€ OXEON UE TNV CUYKEVTPWON.

E1Tiong TOAU ouxvad ol TINEG Ogv gival YPAUMIKES Apa TTPETTEI va EXOUME QPKETA

onueia yia va €TTIAECOUE 1) KAl VO ATTOPPIYOUNE PEPIKA
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TMHMA KTHNIATPIKHZ — EPFAXTHPIO BIOXHMEIAZ

A = 04405006 + 0.0206
08 | R’ =[.9545

Abhsorbance

0 0.5 1 1.3

Mapdadeiypa un YPOUMIKAG 0XE0NG OUYKEVTPWONG KAl ATTOpPOPNonG
O1 TIgEG anoppopnong NPOTUNWY JIAAUPATWY PwapopIk®wy divovtal aTnv MpoTunn Kaunuin A

450 - y=425.97x - 4.8813 R%2=0.9419
400
350
300 /./
=
3
250
g ®
2
¥ 200
=]
w ]
150 5 ®
100
] )
50 3
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

Atroppoéepnon

MpoTunn Kapnuin A

Eival npogavég oTi ol TIPEG Oev €ival YPAUUIKEG. EAv XpnoiponoInosTe OAEC TIC TIMEC AYVWOTO
Oeiypa pe anoppdpnon 0.5 avTioToixei o ouykévrpwon 210.

300 - y = 322.73x + 8.0564 R? = 0.9881

e

N
a
o

N
[«
o

ZuykévTpwaon
@
(=]

>

o
(=]
o

a
o

o 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
Atroppéenon

MpoTunn KaunUAn B
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TMHMA KTHNIATPIKHZ — EPFAXTHPIO BIOXHMEIAZ

Eav XpnoiuonoInoeTe TIG TIWEC YEXPI anoppo®non 0,7 (MpdTtunn KapnuAn B) ayvwaoTo deiyua
Me anoppoenaon 0.5 avTioTolxel Twpa o€ ouykévTpwaon 170 .

y=311.65x + 14.042 R?> = 0.9953

W
j=}
o

N
Q
o

N
Q
(=]

Zuykévrpwaon
@
o

/»/

=
(=)
o

a
o

o 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
Atroppoenon

o

MpdTunn KapnuAn T

EaQv xpnoiJonoInoeTe TIG TIMEG MEXPI anoppogpnaon anod 0,4 ¢wg 0,7 (Mpotunn KapnuAn I
ayvwoTo deiypa pe anoppogpnon 0.5 avTioToixei Twpa o GuykevTpwon 170 .

PYZIIKEZ MEOOAOI AIAXQPIZMOY MIFrMATQN

Supernatant

Pellet

102



TMHMA KTHNIATPIKHZ — EPFAXTHPIO BIOXHMEIAZ

AIHOHZH OYrOKENT

EKXYAIZH

ANOXY2H TOY YMNEPKEIMENOQOY

=

MeraAAixog N\ > ..
Saxridrogc Avoe ‘ Copioyeld
N1 ororBada = e

- v - Kdrw
Zipopiyya {}_lf?-j ororBada

“r Keovirri

// . \.\ Picinn
Le
\—'_/
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TMHMA KTHNIATPIKHZ — EPFAXTHPIO BIOXHMEIAZ

EKXYAIZH

EkxUAION ovoudadeTal N JETAQOPA WIS OUTiag aTTO JIa @ACTn OTAV OTToid
BpiokeTal Ye TN HOP®N DICAUUATOS A AIWPRMATOG OE JWIa GAAN uypr edon.
H ekyxUAIon gival pia atrd TIG TTOAQIOTEPES "XNUIKES" dPACTNPIOTATES TOU
AvVOPWTTOU OTTWG VIO TTOPACKEUN EVOG AQEWHPATOCS (KAPE, TOAI, KATT).

AIHOHZH

OT110U TO Piyua ATTOXUVETAI O€ XWVi
d1InOnong 1mou eEpel

KatdAAnAou pey€Boug TTopwv. To
oTEPES TTapapével oTov NBPS Kal
KaAgital i¢nua

EVW TO UYPO

TTOU OUAAEYETAI OTOV UTTODORET
KaAsital d1InBnua.

AMNO2TA=H

Amdnon utré kevo
Eioobog
AkoohoUx0g Kplou vepol

mpan A Lepravriva

[!puomg ‘ﬁétobog
OUG ] ETEPOYEVOUG) OUO N ﬂ&pl&“g’(a)v%ugpwv
OUCTOTIKWYV HJE DIOPOPETIKA onueia (Eoewg (ouvnBwG ue dlagopd peyaAutepn Twv 15°C).
H diadikaoia cuviotatal 0Tn B€puavon Tou PEiYNOTOG O€ €10IKA OUOKEUN Kal CUNBRYOVTOI

EeEXWPIOTA o1 aTpoi Tou KABE cuoTaTIKOU.




TMHMA KTHNIATPIKHZ — EPFAXTHPIO BIOXHMEIAZ

QOYITOKENTPHZH

Ei10IKEG OUOKEUEG yIa DIaXWPIOHO OTEPEOU - UYPO, TETOIEG Eival O PUYOKEVTPOI.
H Acitoupyia Bacifetal 0Tn QUYOKEVTPO dUVAUN TTOU AVATITUCOETAI KATA TNV
TTEPIOTPOPN, HE HEYAAN TOXUTNTA, TOU GUCTAMATOG UTTOOO0XNG CWARVWY pEoa
OTOUG OTTOIOUG BPICKETAI TO Hiyua

—

aTEPED

\\
(oko
Dypo

[TE— / i \

————= 4nmlj ¢ —\
Ze npeuio puyokevipiky L Agitovpyio
pnyavi
g
g
5
o
=
1E
g
=
= =]
S =
g g%
- EE
: &=
=
) £z
' l E

XpovoG — g

Eirxcova 3'—‘2. ?xn,ua‘rncﬁ TAPACTACY Y1 THY ETIOPACH THC POYOKEVTPHONS TTAV(D) GE G-
HATIOIA S1APOPETIKOL ueyeOove. (Amd De Robertis kar De Robertis. 1980).
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TMHMA KTHNIATPIKHZ — EPFAXTHPIO BIOXHMEIAZ

Quyokévrpnon 20 min

Ynepkeipevo

/l

120 min

o® & o O@ @ @
@ o wf °
Mitoxovdpia, Auocwpara, unspoEembloowuara
+ AecofuxoAikd Na 9 O o
0.26 %, 105.000 O ‘3"0 G O O
. o, . g O O D

1
: 20 min
!

Mupnrveg
' 105.000\
D ﬁ

Mikpoowpara

PiBoowpata

Eixova 3-3. X1dd10 anouovwans opyovioiwy Katd T JlagopiKi puyoKeEVTpnon. (Amo
De Robertis kar De Robertis, 1980).
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TMHMA KTHNIATPIKHZ — EPFAXTHPIO BIOXHMEIAZ

NAPAAEICMA ®OYITOKENTPHZHZ

MPOzZAIOPIZMOzZ AIMATOKPITH

Mia otaydéva aipa cUAANEYETAl O€ TPIXOEIDEC CWANVAKI, TO OTTOIO META
KAl QUYOKEVTPEITAI WOTE VA dIAXWPICTOUV TO CUCTATIKA TOU QiATOC
Kal va Byel TO TTOCOOTO TOU QIPATOKPITN, dNAadh

N &KATOOTIAIO avaAoyid TOu OYKOU TOU digOTOG Trou
KataAapBdaveral amd Ta gpuBpokKUTTAPOOVA MOVAdOA OYyKOU

aijgaTog.

2uvtopoypageital wg HT, HCT, PCV (packedcellvolume, OnA.
KOUUTTIEOUEVOG OYKOG KUTTAPWV») N Kal EVF
(erythrocytevolumefraction, OnA. «KAQOMATIKOG OYKOG
EPUBPOKUTTAPWVY).

O @uOIOAOYIKOG QINATOKPITNG OTOV OKUAO gival 35 €wg 55 %.

e B w18y,

£}

1000 x g
5-10 min.

Centrifugation .
Hematocrit chart

Plasma——» |_|//
White Blood Cells /

Fluid level

Baseline

and Platelets // hct 75%
Red Blood Cels1 * th 50%:
j‘;hct 25%



TMHMA KTHNIATPIKHZ — EPFAXTHPIO BIOXHMEIAZ

H veviki aipgatog civar amd TG PacIKOTEPEG €EETACEIS TTOU YiveTal TOOO
TIPOANTITIKA O€ Uy} 600 Kal o€ aoBevry {wa.

KdaTtw atmo 35% aigatokpitn UTTapxel avaiyia, ol doKIYES TTEPIAAUBAVOUV Kal TN
METPNON TNG aiyoo@aipivng. MNMaBoAoyikéG kaTtaoTdoelg TTou eEakpiBwvovTal

atoé TNV €€€TOON QiPATOC:
. Agiopaviwon- “kadaadap” -> TTpokaAei avaiyia
. EpAixiwonrou okUAou -> TTOU gP@AViCeTal PE
XOAMNAG algoTTeETAAIO KI
EVOEXOUEVWG UWNAA N

XAMNAG Aeukd

. AlpoutraprovéAAwon TnG yatag -> TTOU TTPOKOAEI

TITWOTN TWV AIJOTTETAAIWYV

. Aids Tn¢ yarag (FIV) ->YaunAG Aeukda
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TMHMA KTHNIATPIKHZ — EPFAXTHPIO BIOXHMEIAZ

NAPAPTHMA - T

OPONTIXTHPIO EPTAXTHPIAKQN AXKHXEQN
XHMEIAY I'lA KTHNIATPIKH EINNIXTHMH

Molarity M Moles diaAupévng ougiag Mol /L (f M)
Aitpa diaAUparog
Molality m Moles Si1aAupévng ougiag Mol/kg (4 m)
XIAI6ypappa S1aAUTn
Normal N* Cpaypoicoduvauo l6vta /L A
i i nAekTpovia / L
Aitpa diaAUpaTog
. , , AH /L
E€aptdral atrd Tnv avridpaon
Mapddeiyua:
2Fe3 + Sn?*=Sn**+2Fe?*
2ypap/paFedtyia 1 ypap/poSnzt
Formal F Moles ouciag évta /L
Aitpa diaAUpaTog n
aveEdpTtnta €Av gival dilaAupévn i Oxi ouGodeg / L
MNapadsiypa: 1.0 F didAuvpa
Ca(NOs)2¢ivar 2.0 M (NO3)' R 1.0 M
Ca(NO3)a.
Mass % Mada 1) 6ykog SiaA/vng ougiagx 100 a/gn
percentage | Mada n 6ykog SIaAUpATOG g/mlfgmi/ml
%o n
Mdala 3 6ykog diaA/vng ouaiagx 1000
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TMHMA KTHNIATPIKHZ — EPFAXTHPIO BIOXHMEIAZ

Mada n 6ykog SIaAUpATOG

Part per ppm XiAIdypappa diaAupévng ouaiag mg/Kg

KiAd Si1aAUparog

OewPNTIKA OTOIXEIA:

e ETri T0Ig £KOTO BdApog kKaTtd Bapog (% wiw R % K.B.)

H ékppaon auty dnAwvel Ta ypauudpla dIog XNUIKAG ouciag Trou gival
dloAupéva oe 100 g dlaAupaTog. H % w/w TTEPIEKTIKOTNTA XPNOIKMOTTOIEITAI
ouvnBwg o€ dIAAUUATA OTEPEWV OE UYPA I OTEPEWV OE OTEPEA (KPpAuATQ)
ETTEION TA OTEPEA TTEPIYPAPOVTAI ETTITUXECTEPA PE TN JALA TOUG.

pacuoveioz( o)

100g druriputos

e ETri TOIg £KOTO BApog KaT' 6yKOo (% WiV A % K.6.)

H ékppaon auty dnAwvel Ta ypauudpia piag XNUIKAG ouciag Trou gival
dlaAupéva oe 100 mL dioAupaTog. H % wiv TTEPIEKTIKOTNTA XPNOIKNOTTOIEITAI
KUPIwG yia va TTepIypayel dIAAUUATA OTEPEWYV O€ UYPA.

naZaoveiad g

100mLowripatos

e ETmi TOIg £KOTO 6YKO KaT' 6YKO (% VIV i} % K.6. | % vol | aAKOOAIKOI
BaBuoi (°) )
H ék@paon autr) dnAwvel Ta mL yiag XnMIKAG ouaiag, ouvhBwg uypng, TTou ival
diaAupéva o 100 mL dioAvpatog. H % v/v TTEPIEKTIKOTNTA XENOIUOTTOIEITAI
KUpiwg o€ dlaAupaTta e aAKOOAN Kal OTa agpia diyuara.

d7kozovaiuz(mL)
100mL owzvpatos
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TMHMA KTHNIATPIKHZ — EPFAXTHPIO BIOXHMEIAZ

Zuykévtpwon C evog diaAuparog (Molarity) ival Ta moles diaAupévng ouaiag
TToU TTEPIEXOVTAl O€ OYKO V €vOg AiTpou dlaAuuaTtog. H ouykévipwon ouviBwg
METPIETAN 0€ mol/L.

C=n/Vy

Molarity= mole? ﬁmh)llé‘:ﬂg ovoiag
AMTpO OLTAVNATOC

Molality= moles OLeAVPEVIS OVGLOG

YALOYPOEPNT OLEAVT)
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TMHMA KTHNIATPIKHZ — EPFAXTHPIO BIOXHMEIAZ

o @riare éva oitnpéaio (uivua rpoenc puadi ue ixyvooroixgio Zn*)
ToU va 1TEPIEXEI 1%o0 WIW OE Zn** .

‘Exete otnv d1d6gon oag:

1) 1000 KgTpopng

2) MNnyég Zn**oe poper) okovng
A) 90% wiw pe kooTog100 € avd KIANG
B) 70% w/w pe kooTtog 70 € avda KING
M) 50% wiw pe kooTog 30 € avd KIAG

3) Zuyapida (eupog pétpnong 1-1000 kg)

EpwTtAosig:

I.  Moia Tnyn Zn** gival n M0 cup@Eépouca aTTd BEPA KOOTOUG Yia VO
ayopAOETE KAl VA XPNOIMOTTOINCETE YIA TV TTAPACKEUN TOU OITNPETIOU;
II.  MepiypawTte TG Ba TTapackevace To aItnpéaio (1Trx 8 Kg 1po@ng Ba
avauixtouv pe 0,2 Kg atré Tnv Tnyn Zn**)
lll.  ETTeidni n QUOIKES TPOYEG TTEPIEXOUV iXVn Zn** uTToAoyioTe {ava TTO00
BAapog TTNYNS Zn** o€ pop@r} okovng Ba XpNOIKNOTTOINCETE AV
yvwpilete o1I n Tpo@n TTEPIEXEN 0,02 % w/wZn*t .
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TMHMA KTHNIATPIKHZ — EPFAXTHPIO BIOXHMEIAZ

e TiB8a kavere yia va eriaésre Eéva diaAvua 2ml 0,1mM KMnOs; (Mr =

158.03)

A\uon:

e 2t éva rmeipaua armrairouvrar 295 g udpoxAwpikoU oféocC
repieKTIKOTNTAC 18.75% kara pyala HCI. lNoéooca sivar ra ypauudapia
HCI ka1 mooa ra ypauudpia Tou VEPOU OT0 SITAUUA QUTO;

Auon:

o Aiveral diaAuua auuwviac 12.97 M. lNMéoca ml amré aurd ro didAvua
xpeialouaoTe yia va mapaokeudaoouues ueE apdiwon 100,0 ml
oS1aAuuaroc NHs 1M:

Auon:

113



TMHMA KTHNIATPIKHZ — EPFAXTHPIO BIOXHMEIAZ

e [lapaokeury PuBuiorikou diaAuuaroc PBS 1L ro omoio mpémel va

TEPIEXEL:

2YITKENTPQZH OYZIAZ

MOPIAKO BAPOZ

T’PAMMAPIA

137mM NaCl (58.44 g mol-1)
2.7 mMKCI (74.55 g mol-1)
10 mM NazHPO4 (141.96 g mol-1)
2 mM KH2PO4 (136.09 g mol-1)

PUBuion pH o10 7,4, TTWG;
Aladikaoia Kal UTTOAOYIOUOI:
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TMHMA KTHNIATPIKHZ — EPFAXTHPIO BIOXHMEIAZ

e H ovpia (NH>):CO, éyer ugydln onuocio octic  Blolopikéc
coapuovec kair__ustpncels.  Iloon _sivor 1 ypouonoploxn
CUYKEVTPWGNY EVOS voaTiKoU draivuatoc ovpiac 2,88 mol; H
TVKVOTHTO TOV J1aAuatog Bswpovus ott eivar 1,045 g/ml.

Avon:

e Jloon civar n molality evoc voatikov dalvuaroc ovpiac 3,6M;
Aivetal n rokvotTnTo Tov oraivuatoc kal givar 1,029 s/ml.

Avon:
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TMHMA KTHNIATPIKHZ — EPFAXTHPIO BIOXHMEIAZ

o Kara tnv &Eéraon ainatoc &vOC OKUAOD 6 ADTOUATO

DocUATOPOTOUETPO TIPOEKVWAY TA TTOPAKATC) OTTOTEAECUATO:

Ouocia Ouoia Ouoia | A pnkog
. 4 N
al a2 a3 | kuparog ®AIMA ANOPPO®HIHS
0,015 0,06 0,01 440
0,02 0,069 0,013 460 N a3; 580; 0.75
0,021 0,071 0,014 480 -
0,04 0,077 0,022 500 g
0,6 0,083 0,028 520 o
0,123 0,488 0,19 540 %
c
0,06 0,125 0,43 560 <
0,04 0,086 0,75 580 " 2.
0,03 0,036 0,31 600 MHKOZ KYMATOS
0,029 0,035 0,07 620
0,025 0,027 0,02 640 \_ )
Yag 6lvovton o1 TpOTLTTEG KOUTOAES 0md VO OO TIG OVGIES
OYIIAAL OYIIAAZ ... .
3 y=1883x+0,2442 2 R*=0,9887
A= 0,3302
lj _ﬂ_..ﬂ"""ﬂ 15 S —
a i /
E , 2 1 . 4
0.5 'F BOugiaX = ./
0 : : Duria X 0,3 -
a ':_j i 0 T T T T
¥=254x-0052
Rizggg  EYTKENTPOEH OYEIAE (M) ° 0.2 04 0.6 0.8 !
y=3,58x+ 0,006 TYTKENTP{IEH OYIIAZ (M)
R*=0,9954

Avn ovoia Al givon To&ikn og Tipég >0,4M 1o {do kvdvvedet;

Av 1 pétpnon mov kavope yoo v ovoia A3 givan petd amd opoiwon Tov aipoTog 6To HIco, Tolo Eival M
TPAYLATIKT] GLYKEVIPMOT] TNG GTO O

Av 1 ovcia A2, evd Vv EEpovulle, dev €xovpe TPOTLIN KOUTOAN, TS Ba epyacTodUE Yoo vo. Bpovue v
GLYKEVTPMOT] TNG GTO aipla;

Av 10 {do InAnmnpldotnke omd TV ovcio A3 OTOV Kot TO YOO TOV OHOTOC TOIPVEL [ KaoTavEpuOpn Lopen
Kol TPEMEL Vo, KAVvEL EveEaT avTidodTov (T aTpomivng) iom e 060 ¥peldaleTon MoTE va Yivel EE0VOETEPMOT TOV
YPOLOTOS, TMG Oa epyacTteite Yo va T0 Ppeite;
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TMHMA KTHNIATPIKHZ — EPFAXTHPIO BIOXHMEIAZ

EYXAPIZTHPIA

Oa nBeAa va euxapIoTACW TO TTIPOCWTTIKO TOU gpyacTnpiou Bioxnueiag yia tnv
OUMBOAA Tou OTn dnuIouUpyid AUTWV TWV EPYACTNPIOKWY ONUEIWoEwyY. H
eUpPEON Kal QOKIMN TTEIPAUATIKWY QOKACEWV ATAV UIA ETTITTOVN €£PYyACia TTOU
dINpPKNOE ApKeTA Xpovia. O1 TTEIPAUATIKEG AOKNOEIG HEXPI VA @TATOUV OTh TEAIKA
MOP®Ny TOUG, WOTE Vva €ival AEITOUPYIKEG, KATAVONTEG KAl  OIKOVOUIKA
OUPQEPOUCEG, QTTAITOUV  TPOTTOTTOINCEIG KAl TTPOCOPUOYEG HE  OUVEXEIG

TTEIPAUATIKEG OOKIMEG.

MpoowTkd Tou egpyaoTnpiou TOU OUVEBAAE OTn  dnuioupyia Twv

EpyaoTtnplakwyv Aoknoswv Bioxnueiog:

XpioTog Matraveo@utou Xnuikdg Mnxavikég, MSc, PhD
AoTépng 'pnyopoudng Xnuikog, PhD

Mdadya PoBoAr} Mopiakr BioAdyog, PhD

Bdaiog NikoAdtrouAog BioAdyog, MSc, Ytroy. PhD

AvOn Méttou Xnuikég, MSc, Ytroy. PhD

dwtog AvaoTdolog XnuIkog Mnxavikdg
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