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GKRKK

M° vzunun akitmhldbrEessi.ecEImwot e x ni k@lmiémk isk,
et di yi DbAbrked®wnr dy ar € ma d a sbié sistembgnngorunabr a
sax!| anomtagoea ri | o mdgigimo & ®olont elmi i &wli N apar &1 1
zorurotdon  d o josalphordondir.

Abkeron yarémaoaasm®es & zogmibaottsbimin | & aw | ¢
zongindir.Lakinbutb i i var |l éqgl@n nradi ag myd somayeiall
vD kimypvi istehsalatt u |l | & @vpdlax g@xrlit antropogen amitkin g ¢ ¢ |
tosirinbomor u z g BU aeifibtinaosiriilbs t r at osohmos ii nbak r kKé
da ozon mbbgps i ni N a z a lYenasghexm d ¢prv ultralon © pyik (UB)

K¢ al anman@ dp, onux B gligpazodunun (28820 nm) intensivliyinin
g ¢ mrhpsinb sbbob olur.

Eyni zamanda Abker obpgaz snragyneasd ansi enn dic
plagnod a r ol aroopnin gpu olh Pazg | ampein md h kh ek ol
ol ar agq gal ér . c dloji amillor nig ki bnikos i r & domib & k
saj |l aml ébhémpaél tcéndadoqaynui nki krad ié osia criprmt? is
Abkeron yar é mada sbd sisgemby m n xpihisaek @milbrinirk
(Tonl akdeéer écé qgamma onma UB-kagsa |lyam ) apsiamd i 0
mor u z q ad bagpdaréolarag, bu amikin tosir mexanizndr i n i onilmosiy r
X¢Ssmaraq dopstresuamibr i Bheln ¢ e toski ordarda brimsn |
radikal a r é noif toksigixmaddlor i n, bpdon akgjgerin ba | f or ma
( OF F) vy a rpaph ohua. Stéeg amitkein tobii sistembrb zpdblpyici tosiri ilD
pDlagpd a r onl aodday i kaokk | vt eonsi vr °yAbker ol
- i onkol g €r met al | ar , DiUzhork sorad yaen ntay | Img nxtt
amillorinin tosirinomor u z q a | a n oricdastrukt@rfusksiaal gym | K o) i
yeni fiziki-kimypvi xas®Ipbr i npnifmgsri m ¢, thaktual mosololordondir [186, s.
171], [53, s.39.

Ay d é n dlgeb birksalmdp irpliloy i w elmi nailiyyot bsaon tod g i q at
taml €] éndan as élpgodar .c aivng eeg pafristred &milbrignm ¢,
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tos i r i romilmosi 9syganotindd bozi ikdr yerimby et i ri | mi kdi r .
yar émadaseé ¢ - ¢ n Horair m bithgrestarilbriciratmsifing mpuz s t
gal masé zamané onl arda oyarocfimam kKga r an
amillorinin tosiriilbc a n | & prdbyasahaa struktufunksional ay i K iorkvbyenk |
fiziki -kimypvi xas®lor todgiq edilmomi kK ,  Dlorin mexahizngbri verilmbomi K d i
Bu hadislor i npnifmgsri &s-acsn arakdeéerma ¢sull areén
Rezonans (EPR) spektr os k o miinynagng satsiell o
gar K edir@gobs asltaneéer . EPR mekoaod u h @ @ oaimd a
i nfor masi yal ar pyiviedp ioai sisgtembr i @ nbomp dorikchl pmnin
giymotlondirilmpsi,ot r af m¢ hi t i noylait @ nobikerttdbipsisténtbrgoi
stresin bsiri ilp yaranan struktufunksional @y i k iorkyleni flziki-kimypvi xas®lor
akKkar obt. UEyma zarbanda EPR metodu bioloji sisterdb magqgnit
nanohissciklior i ni n f or malpoak masmasehpt g nék DX ¢ S
bu da biofiziki wbiotibbitod g i g at | a r blumatlg aerirfl&5rs.1196M
Beloliklp, stres amitbr i ni n ¢ ardolya&adashbibceyt yermmfiziki-kimyovi
xas®lorin, strukturfunksional ay i K iorkil n ooifmgsr vo onl ar én mo
mexanizmbr i ni n aydénl akdémsbkednasé b°y¢k ak
Digor torofdon isb mpl u md u r Ki, canl & bomradksdr i
hisciklorindon ibamtdir vb bu nanohisscikior b i o mi n e r osilndticeskdn a
yar anG@nio&rma.n shtdoot - ox Yy ay él amcikloragagnetit
(Fes0O4) vb magemit ( 4e03) g ° sk olar.E P R ¢ ® tobii sisteinbkrdba | € n a
paramagnit mrkozlor bu nanohisxciklori a kK kesoypi mk an ver i r . B
c anl é& pbrdoiyasaham paramaqgnit onkozlorb m¢, wlit stres amilbrinin tosirini
° yommok bununl a da b psiomticosingdr oaldrda abmimaksidih a
maqnit nanohigxiklor i ni n bi ogen yol |l a bpbwenir magniha s
xas®lorinin yaranma mexanizmidini todgig etk - o x  ma@ k ¢, m8AdysiB3E].r
M¢ a s i rp nandhissciklorin sintezi fiziki vo kimyov i ¢, Sy d raa K
bi ol oj i ¢ syualtlaa r k 8 n sdaaihylyohihin . denpk ol ar K i
sallorindp, X péibds ot Ir a f m¢ hi t i npsgsabiowmomar ©ibiq d «

olunutlar vbob i ol ojrié n¢pgkiPdsliant ez ol u cikibxkd arhaan o



¢St é¢nl ¢ &n v-eoxginbtehtiyac duyulan nanohissiklordon domir oksidi
magnit nanohigxiklorini (FesOs;-magnetit w o-FeOs-ma g e mi vrmpk ojaP. But
nanohissciklor m¢, vlit bioloji sistemibrdp biogen yolla yarana biliok k i on
yaraoma s é n é mo ldventmeaksté ¢ - ¢n EPR s p e loiomyys Kk c
kps b edi r . Buopyinle tad & unmicoibk hnec a n | érdp biogent e
nanohissciklor i n y a r arnarals ByDEeerwyDimkan verir.

Bu baxémdaominnstosir es adamimbhé Abkeron y:
tobii  sistembrdp paramaqgnetizm hadis i ni onimSsyr f undame-nt
nDzordpn - onemiyyotlidir,. Onun DWKC%ilm canl & orsiins toennk k
dorpcolorinin giynmotlondirilmposivoot r af  m¢ hi t i noy it @ nmotoroi; 6 @
c a n| é ordpstresinésm ilpyaranan struktufunksionalay i kK ik | @ kK a r
bilor a btiebiora nm¢ga s i r D lotibb $albsmab tothiq oluna bibr. Domir
oksidi magnit nanohiggiklor i bi ogen ol duql asiréffekibri gpbn
akaj edem¢ a sBperspgelivli biotibbibd gi gatl ar ¢-¢n b?°
[183 s.1].

BelDlilkl b, stres amilrinintos i ri zamaaaéaséanimateri ya
paramagqgnit mrkozlorin todgiq edimps i onl arén mol ekubsiy a
- 0x m¢ h¢ md ¢pdgigatiér sabsindblz 9 &k rta q domjku ruumdb | e
edir.

Todgi gat @én D orbdmetik Di s sver t a s D ye#rilorkok bitki y €
n¢ moonilpin vivovbinvitrotod qi gat |l ar e apar él mékd
geni K yayél nmokal bitkilDrirosas bdgiqatabyeldbc i1 v ol muk d ur
aiddir: Ramana mopobosind (hath a z épaligyat f @rfnmyon Yod zavodubrazisi)
domi naor k | Bnhgbeptd i k &lhagi pseudalhagl.), holmol (Zygophyllum
fabagoL.), razyanaoeniculum vulgar®él.), g aSei@us lagstrisL.) , Jarneygs (
AcutusL.), iydp (Elaeagnus angustifolid..) bitkilor i ni n vy apf tpxang o ¢
toxum qgabeql ar é; Abker on talrié majpri@adsné n
olan zeytunQlea europed..), oncir (Ficus caricaL . ) , e |Pthas eldakicavh)g |
nar (Punica Granatup bitkilor i ni n yar pagl aodon t udoeukl c

(Pyracanthacoccined, a r & - (lUogusfrumL.) bitkilor i ni n yas paql a
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Abkeron yar émadaseéndai fgemdoxkilp lyiatplaik
laborator y maitikdbmo d el s i st eTmtickmbLmi) , b wjdehgagdd)a |
vbhnoxud Cicer arietinumL.)b i t ki t o x ortihofi tadr géi ngé ne dci ¢l cmi K

Model sistem kimieyni zamanda tzi su bitkibbri: su | I mn(laninophila s €
aquaticg, elodea Elodea canadensis Bnyirl mi k di r .

Abkeron yaréemadaseéen ¢f ¢ m?©° x a rblarktddgiq i r
edildikdbon s o nr apticAor € ma rg, ma mibdmbky i ¢nin¢ gablydiods|iq
mpgsodi ilpdigor Derdby o | an  bdot ik m i omlrgdeyogsod | gar
goyul mukd wagpdarBlaragionkdk @ nda geni K wlazpngih mé
limon (Citrus limonL.), kivi (Actinidia chinensiy feyxoa @Acca selloviang) por
(Citrus sinensisL.) meyw aj acl ar énéen opmiyppawpalg ! amaéc
(Magnolia L.), evkalipt Eucalyptu$, zeytun Qlea L) bitkiior i ni n y a&ar p
Lonkoran prazisinhbge ni K yamnr @ lf méenk® vmg¢-tay b ipdgigats i
obyektbr i ol muxkl ar .

Bitki obyektlri ilba par &lgamgat | ar zoooa n & @ ma ma
stres amilbrinin tosiri iiIDc a n | € ordpiyagananyehi hadisn i n uni ver
g © oenipbk ¢ - ginheywan organizmoti ilbptoc rgpb  davam et dir
toc rppb tod qi gat obyekt. ol ar a g plif Ablazlogindm n
(AMEA hapgési, H %DrazssiavnG ¢lmalprilaazries i) t op |l e
¢ Z ¢ m b (Hblik gomatial.) vb model sistem kimiisl abor at or i ya
(Wistar Albingtod gi q edi | mi k|

Tod g i g a bgepd vo naozifolori: Tod qi g at psas kogadiin Ab K €
yarémadaseéepgt kncadl ankpkg it 5t e $okol AtKilmiali su
bitkilori, xloroplastlar, Ibzi heyvan organizroki vb s.) paramaqgnit orkpzlori
arakder magpsi magnigtensah i nterval é odim
(ionl akdeéer éc ¢ a,qgamad bnonca Bt ka g a |- aonstp siri vip
onlarda yaranan yeni magnit xalssini tbdqgiq etk vb bu hadislorin molekulyar
mexaniznhori n i aydéenl| awiddeirrmag®damunlbar bag |
akaj eodfdtk € gar kéyar. qoyul mukdu

1. M¢ xlif stres amilbrinin Abker on yar é ma diasé n dgae |
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https://az.wikipedia.org/wiki/L.

yayél maud f mmn@ivkol bitilarioo, v on| aol éf mgxtanl ar
g°pd toxum, toeikninimdggiabéej e) t

2. M¢ @lti f b ipindDistresn &mitblinin tosiri il D magnit xasslbrinin
yaranmaseéeomeX aniazmlkdér él mas é;

3. Stres amilbrininla b o r a traitmdp madel gistem kimi fotosintezin Cdv
C4 bitkilorinptos i r 1 pnilnmosi Yo & | € mti@oorinmexaniznorininiz a;h €

4. Bpzi ali su bitkibrindo (Limnophila aquatica,Elodea canadensisdbmir
oksidi magnit nanohissiklorinin nbglinin ( mi g r a s \JDpaeasa&gmt@nkpglorin
todqiqi;

5. Kn vodgi gatl| arénda stres opsami@amsib b
magnit xasdorinin yaranma mexanizioin i n ar akdér él mas é;

6. Qa mma r adipoa freyyam organizroindo y ar at dej é [
morkpzlorin vb yaranan yeni magnit xassrinin todqiqi;

7. | mu mi d strds amilbrinin tosiri ilIbc an |l & brdpbibs toenmin er a
hadiopsi noticosindd  biogen  amir oksdi magqgnit  hissciklorinin - yaranma
mexanizmbrinin verilmosi.

Todgi gat m Bisseratdiya rké@ . D yedimlorkon istifacb edilbn psas
todgi gat met odu El ektron Paramaqgni t |
me t o d uoyi il Sitkh vb heyvan obyektkindo paramaqgnit mrkpzlor todqiq
edi | mi kdi r pd gApgaartdlég ré nzéazman € mE®PRapae & h
E-4 O ( ABRBRUKEEREMXO ( Al mani ya) obdRtags p
tempetaturunda geyd olunublar.odigi gat | ar Zzamaneée bir
yarpaglardawizolbbe di | mi Kk x|l or opl astillaldr dmaV tE B¢
y ¢ Bk$ezliklimodulyasiya0,20 , 4 mT ampl i tudunda qgeyc

Kkin todgigatlardatobiotdp bitbn bitkilor tod g i g e d i | owin bitdiyir .
Drazidb EDG dozimetr adi o me-AM 14 MB Biilvizys int edi | mi K

Laboratoriyada model sistemlp apa € | ecrr pipih nofif x dozalarda
K¢al andeé orddanpéak éH indékgoldn ¢ midbni n i onl akd
radiasiyaibk ¢ al andeéer el imads0e0 OfMOR X UWDN B=2 619 7Ra2d / s
(D =8951 7. 008 Rad/-s289, ( A MRQEG.1657 10D.453)
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qgurjul arpgedaryé mbneogi°Go. ikzéoat onpu ol mukd

UB kK¢ al ar @ noformptbsii tr lonilokopdBu & ¢ a | baboyirkieni m
XDt t i K ¢ al abnnmkk olanpDRKit 230 advvk var s | amp aps &
edi | miog ddpimb. e k ol o i UB-38@alnan) é a(l 2nA @R ¢
filtrindbon istifad e di | mi kdi roticooriAl tBsrdami n ¢ - ¢ n
spektroskopi yasé me to&EEMI(BENMA400, Yapdhiyh) KInK E
mikroskopya metodlardan istifamle d i | MCANBERRA gamma spektrometrind
tod i g at olormip madionuklid br ki boyyonm¢o | u mmwnKd awv én
aktivlikloritoy i n edi | mi kdi r .

M¢ d ayp4 &€ x a pséal sa noajard d

U Radi oa kohnpwbitkiloriirnk bmig ik t or ganl ar énd a
(géd2, 2; @303 2Q®s ) vy aboba norMausré.n aR asd i aobnbsiy a
daha - ox vy e rokozlgirabmmpmgohmpsnii oril pnawir.

U Stres amilbrinin m pyyon dozaya gdor C3 bitkilorinp tos i r i Z e
stimul |l akdébpr-&xanaeaof & &t iop r g& & isivb OF-N & K
yaranmaseénén gqabpkemskaniey aagedrmos dpyDlegiarald i
bilor.

U Kn wdgrqgatl|lhrékidayatpaql aréndamr a
oksidi maqgnit nanohissiklor i ni n y ar an madné ngée nxi akr alEkR Re
(g=2, 4; pH=86&lilr. Qs) det ekt

U M¢xti f n°v - ay vyar pmkoziorair momidgaros paasréant
onl ar skrantigkgdarg aktivimma | i k o | domlinosinEPR spgktdram
psa®n antioksidant aktivlyindzp - ay y ar p aginglb gragormuark d ér €
n¢ moonndon dahok Y {d ma ©40on édilnosim ¢,

U Radi asiya dozasé&nda nilbidosingnlbmpbn odl- amaq
hisplorindbn al é nan EPRpDy 5§ B8 mp a UoHpangbgankékna rd o |
ganunauyj] un brgapiambrdon bour a f m¢ h i t ipzaiyyotinenk o
giymbotlondirilmpsind bioindikator kimi istifad edilmbsi.

U Laboratotlt i ypa e ai @dagatimrostas énda gqamma

tosin ilbonl ar émr gqamr @& noya oksidi anagnitdnanohissiklorinin
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yar anmas én éon KEKRR psyesiKEM uasibsilp tosdiqi.

U Abker on vy a bzéimandeafsté nyéasgt xahgr| éal r abnreldbaifho g
n ¢ mmonndo magnit nanohigxikior i ni n m° v ¢ ubgybnuediloosi uvm
bunun ¢p8.t ¢nl ¢ kil

U Stres amilbrinin tos i r i zamanedbobaoimé naesi 3 lode and
noticosindD kristal domir oksidi magnit nanohissiklpri vb yeni magnit xagsorinin
yaranmase

Todgi gatén et mi yenil ikl

Togdi m ol unan doikdobbelaraqgasi ya i Ki nd

1.Abexkr on yar € mad a scéa ng -é;oms-imganidanfl t enr° vk
heyvan organiznokinp stres amilbrinin tosirini EPR metdu ilpD° ybmbn zaman maqgnit
salbs i ni n geni K i nterval énda geni kK E&EPF
edi | mi kdi r.

2.Mégpyyon edi | mi k di r pkmbbitkiloriaydhripam @k @ X w ml- & n
xarakterik genik EPR signal rsanobon oluf w= 2

yaranan signal én I nolorimdp stoxwirlaray mzorony @ahap a
intensivdir. Radi @asi ganaldloaae&am@ ma nomeynski
akkar edil mi kdir.

3. Stres amilbrinin tosiri IDc an | € odbiywananmdrake r i K g en
signal énéen ( g=2mirdksidi maggHitEnandissikdsn) xarakterin
etdigypgn mgi | mi kdi r . Akkar edi |l mi kdir
noticosindd ¢ a n | & brdp ibisgeneknsitallik a@mir oksidi magnit nanokeociklori
yaraner .

4.Kn vidtgriaqqat | aré zamané akKkkar edi |
zodplpnmosi noticosind ENZ T ni noyyoy, | ok us | ar & mdiar ¢i-o01
reduksiya olunarag maqgnit nanolms&lorino- e v r i | i opticolorAik®skailkn 1
todgigatlardatss di g edi | mi kdi r .

5.cncir(FicuscaricaL . ) yar paql ar & n draénn éanl étneamp
as é | aOK-BOKe todgiq olunarlon opyypn e di | mi k o olunan EPR

si gnal é&n épparamagnit rezonadsinirveni parametdr i ni n dav
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120125 K temperaturda magnit nanolmsg&lori (maqgnetitFe;O, vD magemitFe,0s)
¢ - ¢Nn xar aktzear ikke -Medriv eyya rfaan € r .

6. Stres amilbrinin fotosintezin C3 B C4 bitkilor i ni n  mo r f ohldriroj |
tosirinin tod q i q ibor ng °ksdti r bri , ogyin Wozayangddr C3 bitkilorinin
beymwmsti mul | akd éng ispelpngidiCidiosirked tr kK 1 | Alen&na r
ganunauyjunl!l wjndonrOFE3 yhrakmhséeneén gm r |
f unks i y apsyéimre fotoprefr fi ns pr o d g wsmibiolagd it kK ol d
maoyyon edi | mi kdi r .

7.EPR ¢ soumawyyoni ledi | mi k dPunica gtanatum n a&rk s
reduksi yaenfopanal x ksl orsiilynyG X siyyon  kgia,t éme g |

i onl aré nar ek sonir@ksd lesecklar | mma mo fgaeznadiobéa s

ola bilir.
8.Qamma r adipdBkK ¢yalna&gmmavn é n - arincetogiti EPR ¢ z
subluymill mi kdir . k¢al anmanén do zpbxnd

hisslorindbn a | @rbost nradikal w dobmir oksidi magnit nanohissiklorini
xarakteribpedbn geni Kk EPR si cpmwldlaar ameori lpmié
Al énaannungauy ] unl uqoiranmEas Imexa nv egmil | mi K d i

9. EPR ¢ oikldipmagpyyon edi | mi kdi r Ki ,psirigm mi
Ssi-ovul | err eéonr gogaanrl aacriémidos a & Ir € s ma gobikioknind a
bi ogener asi yas émadniananohsiklorimi KEMYla vizaah aanaq
geokm m¢gmk¢egn ol mukdur .

10.K| kfbodl ar aq E B Rres¢amiibrinio tosirilipbc anl & ordpi s
bi omi ner al osiamticoaindd hogem Kristallik amir oksidi  maqgnit
nanohissciklorinin vbo magnitas®lor i ni n yar anmasé atkinar
mexani z mi ver i | miomg it metodlarié®nzesrd i yge mii  h e

Tod q i g apgoe wp praktiki bhomiyyoti: Di sser t @&l § @bk n
m¢ h ¢ m p ohankyyotd malikdirlor. EPR bd q i q a t btieDiorehbmofziki vm
ekoloji todgiqatlarda informativ rola malikdmt . A |ptEphoatibdp diagnostika v
m¢ ao mpgsodiori ilD istifadodb b © y ¢nBm °d a K € pdéqgril gqaart. | a'lr z
organizmbrin otaq temperaturunda qayca | € n an E BPifn paramestidit r |
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ekoloji od gi qat | ar da  boiicibori rkichii idtifad® iolyna bily. © Strés
amillor i ni n - an agihoaos ¢, z ¢, omdikdbfnpd ruzm ol mukdur
¢ Z2¢m Dindoh ioz it af m¢ h i t bzigyotinia kqdyhodondirilmpsindd
bioindikator kimi istifadbetrok ol ar . Labor ®da panoglbaohd t
al é meohor inn m¢ asi r b pdgifatlazdadk b j g bhomayyoikdir.b i
Bundan b acknojcalor madiasiya amn!| gsikliyinin elmi ps a s | a ro@bn é
hazeéer |l anmas érohomayyoto pmadikdition ki Di s s e rotica®ii vy
Azporbaycan EIm FondupAUETM 1 in dostioklpdiyi grant layillor 1 i n haz ér |
vbyerinb yetiriimpsindbistifadbe d i | mi k di r .

Todgi gat én aa ptovdi:alkiisyser t asi yoaiod m? g a u &
noticolor | phif;beynpixalg vbor e spubl i ka el mi koo@lanbibr: a1
N ¢ ovenerjisinin dinc mqsodiorlp istifadosi perspektiviri. IV Beynblxalg konfrans.
Radiasiya Problemt | KnBaikkally Dtub.i qi ekol oo BDEA € n
Respubli ka el mi k o nf +2@lh; $ntEermational coaferencei
Photosynthesis Research for Sustainability. Baku, Azerba@i1;i Ek o | ag i
hoyat foaliyypt i ni n pgni¢ & a V¥V bhialg &rei kamfransS u mq 201Z Soils
of Azerbaijan: genesis, geography, melioration, rational use and ecology. Internatio
Scientific Conference. BakR012; International Conference. RAS, Radibdgical
Society. "Medical and biological problems of radiation action”, Mos20W2;
|l nternati onal Conf er enApplciNactliecare Sl/c
nanoparticles in plants, Samarkand2012; Proceedings of the-@d International
ScientificConf erence NEcol ogy: pr ob-POA2nThe 9 f
Knternational conference. Per speQl2;v e
Biodiagnostics in the ecological assessment of soils and adjacent environme
International Confee nc e . Mo s cow Bd0gli 3g;add mila @i @vs i |
aspektr i 0 VI I I konf r Konmovun B5kll&k glubileyirdhosiblurir.
AMEA Radiasiya Problerot i Kn s t 42013;tXli InterrttokaBConference on
Nanostructured MaterialfNanc2 0 1 4 ) Mo s cow, Russi abp2C
ki myanén a lo-&lmilKonfrang 20148pntb; VII Congress on Radiation

Research. Moscow®014; The seventh Eurasian Conference Nuclear Science and
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Application. BakuAzerbaijan, 2014; VII ©ngress of the Russian Photobiological
Society. Pushchinr@014; BDUn un b i ol agninyB& illikf yabkeyilb tosr

ol unmuspeikEkment al bi ol ogiyamén mlivizk
Respubl i ka EI m2014K3-ednrternational &onfera énantegrative
Biology. Valencia, Spain 2015;VI congress of Ukrainian Radiobiological society.
Kyiv, Ukraine 1 2015; V Congress of Biophysicists of Russia, 2008 FHN
yaradél maséneén 10 il 1iyinb hbpsr edi
Beynpol x@lr@keli ki k onf r an-20&6rintemationaliConterderica r
Protection of biodiversity in the conditions of urbanization and industrializatiol
Gandja2 0 1 6 ; AKoorod mora sni oRi nBiarslé : Anal it
Problembr i 10Beymlxalg elmi konfrans.B DU . -Ea7k Easer technologies.
Lasers and their agphtions. Scientific and technical conference. Ukr&i0é7;
International Conference on Biological, Environmental Sciences Applications. Luxc
Egypt 2017; International Conference Modern Trends in Physics. BSU. Ba@7;
Knt er nat i onWdrkshapooh lihterslaanic cnetwork on nanotechnology.
Iranian - 2017; International Conference on Biological, Environmental Science:
Applications. 2018, Luxor, Egypt; First Eurasian Conference on Nanotechnolog
Nanotech Eurasia. Khazar University 2019, Baky Mathematics. Computing.
Education. XXVI International Conferende2019. Moscow (201-2022); The 3rd
Nanomedicine and Nanosafety Conferenicelranian2020; XIX International
Scientific and Practical ConfereneeApplied and fundamental scientific resdarc
Brussels, Belgiuni2 0 2 1 ; Il nternational Scientif]
science and pract i 4tSA onihe, n20AY, letarmatonal ( |
Conference. Modern Problems of Nuclear Energetics and Nuclear Technolog
(TashkentUzbekista, online, 2021)Y | | Knternati onal Conf
Physicsd BSU (Baku, 2021) ; XX1 X In
Computing. Educat i on oThe(XMid mteroational Saientific n «
and Practical CormrRfesreanmrace , i Rdvaartdicreg ail
Italy, online, 2022)j 1 | |l nternati onal Scientific
Aspects of Education De3))Kop me mtad i 0 Wa
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and Practical Conéereoce O0ScReseafch
(Osaka, Japan, 2023¥ll Congress of Biophysicists of Russia (Krasnodar, 2023)
Di sser tpad iéypHohy lom- 1 ,ARadiasiya Problerf i KneBaka&
Do wml Universitetinimedemmnhadi arénda m

Di ssertasi pyetiridiWiiorn k n | g €8 rsrs &d dAapbaygaa
Respubl i lodohs# NaZitliymin Radiasiya Problem i Knsti but
yetiril mikdir.

Dor ¢ ol unmwkDieslsneir tiaksli ya 0 Bdbroacuaub.u ¢ z r

Di ssertasiyaneébor isnt rnu ka ypome gbyehlommadia
di ssert aspilpagm@mpbcnmilkDars ser t as i s, yekun,bsasg i
noticolor, 241 saydabdob i yy at Davwoy a h @ @ preratrilb@irikgenrsa
daxil olmagla 365chifodon , 4 7 8o 7 ( GR @G b R &, Ifosikid B3 4 4 602 i
Il fosilT1 328 6 B, lllifmsildt 54 4 7RIViosdia 6 6 1 @ Vifosilidrl 25 9®) i
ibamtdir. Hom- | di a8 s er t apdvb ypd 8 b ikozohginloked @ r i | mi k d
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DKSSERTASKYANI N ¢SAS McZMUNU
| FcSKL
cDCBKYYAT KCMAL I

1.1. Streswonun canl eptosrigani z ml

Stresdedikbc anl énén adi , nor madsir eba | ohdifx t
mponfi amillorin tosiinb g ar K€ onl ar da Dbpyya geyrAmaxsusi bie a
voziyyotp d ¢, tosm baka digxrodagmi.zmitm esa] mpdlyrmka
yarada bibcok hor ha n s € e kosrinorgeammaklé tcavab ©Vyasmnaa g
X ¢ SUSI funksi onal hal der .

Bitkil ordp stres- hom geyrispesifik, ibom db spesifik komponentri bha edbn
kompl eks pbeakmggaseder . Dlif radeasiya anmbridin,
ot r af m pidiricilor - m ir & | ekol om-ii nfi ank taonrtl paor péol
canl é& woptgseEmaxanignidr i ni n aydeénl akdmroél naaks

vom¢ h ¢ m p ordondif. e ml

1.11. Konl|l akdérreaki ggaimyraan én canl & si st

Kol akdér écéb bk gal eamenaj i n ° o maekullarddni
el ektronl ar & ayeéonyaar amo | cenklual ricBa ai éanre | gadaxkyuee
koklindbe | e k't r o ma g nvd \a neyteohlge a | alfa Giseekion n i bur
Bozi kimyovi maddlor i npgd @ zzypnm K ¢ al ar b u ptiyrxantaogm| gas
°zbakéna parpsigmramdmaoakthadi kK adl aneér .
maddlor radioaktiv madd ordir.

Y e r pski@p uran, radium, toriumwb a K ga r a d Do yert othino m;
-éxar obagpd a € 0 | alrnaiop radiadtya fonu olabrazior m° v c u
Konl akdeéer ecé rade s aganpeonp udsiinin khortpretiis € |
° yomilmpsi, nolif )geénetik bsir effektbr i n i ogyonloked | osiivb ol | i ¢
zoruridir. Bozi m llifl or torofindon y o, knsoii radliasiya fonununwi on |l a k d
radi asi ymheyvam ortpaniznkinptosvi r | ar a k48 s6.2229|, p8& k d
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s.24], RO5, Ss.594] . piMgralsakd &reada r adtesisniny a
° yomilmbsi alimlibri  dorindbn d¢e¢kenddand Kr oao%Bnd osor r ¢ f at
i nki kaf éenén ohgrmid gexnegen radigskya fonu olamazilorin

m° v c udbm-jiun,i nh c ardoli N agdeé mi c etdiyr fesdai da sai
gar Kés éné rourdiyiibopnlagml a8 € @ moged® u | ponrr akdd &arsé
bitklior i n i nki kaf éna, moviyybdp b @ g bnydmy 8 & modnp | ¢
tosir effektbr i o iylr mipowopn nolugatlar oh | i | ol unbadagi lgm
[86, s.1054].Buna baxmayaraqq a mma r a d i apsdp byofeziki,ébrokintyovit k
parametmrp vD fizioloji prosesbrd tbsir mexanizndr | ni n ar ak d &dor é |
° yomilmpbmi kK dbusambmpyyon - at & kmPavzd wedqd uarr.

Busamdb- al ebd@gnqdt - ébdanr ,L odbae g mk ki Uni
VI adi mir V o d e n engtiensindd debafikrd gor ma k dr r ordo i
fizioloji prosesbrin aktivliyi bitkilor i n  Ipstniyve genetik sviyypdb b a kK bnv e
doy i Kk ipkil oygog edir. Beblikio, 1 onl akdeéer &€ c & phigkimypma n n
effektlor i niomimssy r i ®mé @& dr a d Dats i y a mé mkonmpleks K i
tosvirinivernbypi mk an yar aodari .q aAll ianmiéndad ida 9iqy
fizioloji prosesbrp, 0 Ddory, rfotosintez, onof f ¢ s , hor mone
f unksi yal akdifébirl | moren iesintezimg x hadisiord comlbmi K d |
[86, s.1060].

Tod gi gat bygopn dad ml, mi kK di r bnkfyypn bly streslamilinin, <
mpsbibnion |l ak dér & c 6s ikr¢ia |lzaardamadnnedanChidifogen peroksidin
(H20,) yar anmas € ps#inip ydaensatkréeu ku z avg psisdd dpmodul
varl[@es 9 Mo umdur ki, OF F probgant;, ®inni fc amd ¢ s
mo | e k uwbddlpampsenmgotirir. Lakin bitki sistembr i n i n éprose&im mordi f
tbs i r Drrgofos @ z mi gdar da b ndobonmosi genidi boa p @ n
formal akdeéer éermr.i nSoinmuwkidrka fb i d ik noapnosekb@ntpa r
sti mul | ako meydanaédir. Bl faenkhz hoh s u | d ao bl i ég b@gnt |
g ° oeidisi hesab olunur. Bi todgigat - € 1 a rpécna nfl ié kordpifimoloe mi
prosesrb g a mma radisaisri yamnéekottbionil lak é m©° alk
tonzimlbnmosinink d e s t r mnk¢ski ayodiisdg 59,is.640].
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Hom- i n blumdumki, bitkibbak aj € dozal e i onl akd:
tosi ri  onlpgEnb&m nkk% w@am enda sti mul iplgdosdar €

isboksio, onl arén b¢tofmmi FunlEyiny alzamamékia:z

[a}}

bu zaman tei funksiyalar birgdor s t | mudidi soz@floy, i rd.i gL-akr e
A ad¢fi o mo | e k ub kpdolonéwsinin rtaandsigans M yoaganizm
soviyypsindbs t er eot i p cm@m\Vv ablna bhasnde dididlghhmat é
m° v ¢ u d3¥,5.260][

cdobiyyat nol umadlaamgery d ol unuomdblka Kk on\w eamifix &
bioloji prosestyrdb, 0 DdDIEMZ-nD, fotosinted, biosintez prosestinor adi a s i
tosi r effektom- owrkKayr bk élyadz. éentting mlorik stres arhilu
ol an i1 onl akacecir@<iéy agyaamma@aa vra b bt e abkasxi eyna¢
denok olar ki, eynidir. Demli, belbc avab reaksi yal enzilelomg n
prosesbr i m ¢pimrgiyyot kosb edirbr. Ehtimal edib bilor ki, beb tbnzimibmp
prosegabrinin horokot v e r | msiist € g Vv v a losiri ooticbsendb yaranah OFF ola
bilor. Yaranan OFF ooy i c i , daj edbygadakenksiayabi
mayyonlok don r si gqnal mo | e k u | myetifiroe, k.24v]y as é n é

Loba-evski Universitetinin Biofizil
geyd etdiyibpg °chi dr ogen per o ktenzidby mg h ¢ mo $ um o .
psa®n i n k bnkoksidbk d d striescgrobleminin mk u ma vvdlobdon verir.

Hi dr ogen paoffuaksialarderimyetritvbo n | a r pdodor gBgymr
[202 s.470].

Bitkior heyvanl!| edorl aad ing;sgiayya ysa d a h ablumdorx
ki, ki-i k dozaramdankialad ema ki iakmsiln Ima
noticosind t o x uml amndpsi prasesic | ni n, t umur osiaimg | e
intensivliyivbs .  obdikorsk ¢ al an ma rdto mnatsosintdEsp bitlal ordp
madalor m¢ tsiadcki doy | Kiobk | ylRfFrandéjoei rn,- oy bai
i nki kafoleswnwdladar méj &€ n dabngipm homl- mari gtr a sv y a
yar anma s eedimDiom torofdbn isok ¢ al anmanén dobyalh s é
aktivliiyi, 1inkobRgf & o bahuwamitibizoa, ebdo&ni anrk i vk
zoifl odpn ilkin radiotoksinbrin meydana gmpsi ilbblagpd a r @128, 5.8].[
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Konl akdeéer éc édifiogiraffeldbr a nynar mg d € jp€i g - Iz @
bol ¢pmye¢r |

Birincihali i onl akdeéqé c &qd |, okildmvarimasmearddirnBu
haldapsa®sn  m ¢pambgepdi ilD, yon | p bkidpi eénlkakdér éc ép K
edilir.

Kki nciicamale orqganizmin art épsirinmfbomue u c
gal mabs @wmlaanér o nBoenratiasya foraunu v yaxud radonu misal
gotirmpk olar.

I - ¢ nc¢d gh ailmbdbn b ae  gadbdpadiolor, mpsblbn , Dn ¢
gpz a | abryéa vb abR @ k t h a bDticoeindeywarmn ér . b iMdan |
s aj] | a mbhey]aétnéean ah |cpy&lada bibrt

Toxuma wya or qanl arpdoonmosia dk @& li @obuh agibd n
dozas @ogadgeeyb (Qv) ifadbol unan wudul ma dozasénd
ionl akder éxzériwg alea mma mpéont € h s sd Imé¢, - beax €
edilir. Zivert (Zv)ief f ekt i v d o plaunréa daanawednali notoxutha v,
VDO I g a n ibs & ra és dzoedp t@ulun

Bioloji aktiv maddlorp ( B A M) Il onl akdeéenpsé aén ikKlgyail K
M¢pyyon edi | mi kdir ki, 10-éeknQrmidaoatimnday i kk;nai l
lakin normativ mikrobioloji bmizlik dboy ar at meér . Eyni Zaman
sterilizasi ya-édo am sgabiaXosir ekn®.Dornizr vikibrindon
for gl i ol ar agq, onl aokadiaserkistsraas Kk €] ar[&hah
s.279].

Bozitpd gi gat - él arobpbiobool akidés é cé& e ola nolifia
dozal agiémiémmorkoh® ybri t ki e k st madrik lekspedmenta n
I gl apaméxl ar . Onl ar bi t kovwo elsmria BAVKID | a

torkibinimpyyonedbb i | oni. k IBi t ki ekstraktl ar eoale n
kQr ol mukdur .

M¢pyybn edi | mi kdir ki, e k sktradiasion bsasradsd
malikdirlor [10, s.2223]. Todqi gat | gyord a e dni¢gl mi K d ordp

mikroorganizmbr i N mi qdar & qgqamma K¢ al anmnén
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azal éer, I | ki mdobma lgtder il yaa {108 dpka ry | gstdiy isD 201 O
200 dfpa z a[20,6s.138], [64, s.e01278].

Canl & oor iga moihgrestamilbrinin, 0 Ddprgrawaliasiya amitkinin
tosirinod a v a mbhesjsa sM €] € ey mif  d erypdy, lebcodi¥hyet dit
heyvan organiznotindb!l et a | ( ° | pgindie [20, 93870 z a f

Kl k bdponulgeyd etmk laz € md ér ki , Dradiasiyaéamillrining a |
tosi rio mgxtt aktorl|l ardan amxigité dd ra.q ma@mi,m;g
Ké¢al anmabomaxndsné,caml enén yak épkamlimol f
oy nay3dbrrslla3. |

cgor canl é& or @anmaya muzdadarsa, onadiredyy r adi as
mpnboyi radioaktiv izitoplar olarsab u - 0 x bhbl % gleptkdir D bu radioaktiv
i zotopl ar e¢nal munmaxoshéijod iomkiantl ar € mai rmay -
i zot op !l aotlerirvboxr¢gsaunsiizynyi n kK Dol iapmPha x g b u e
[20, s.381382].

1.12Radi oakti v -irklpbpnmbpnin canl & or

Radioaktivlik hadissi 1896¢c € pfi l @ns &z al i miboofikdlenkok
edi | mi kdi r .oondlgnalmivt e 8 d v k dolif &aho onmdpxtibdp vb
sbhayedbg e ni Kbdlsunura.d Radi si yban ¢ mhlomamnboyg a
ol duj u bumdug Lakin tiloa, isor praktikada, isisb do nbzori todgigatlarda
Re nt g e nporadpakiivaotoplartt bi g e d i dcmdps. ¢ nBi° yrsaka,iho
pDsa®n ar aoh € gl mk i misonayeg dpanf ¢pve n e r | bsESIDINAm ¢,
yaranér | amd ¢proktbu radionukindiph i ¢ a n | & prodpsigedinorikiz m1
bu da ohh Bjldgin @doalptedir.Bununlablagpdarolaragpt r af m¢ hi t
dur umun ubnmp dorbcbsimik Ibiomonitoringinin v giymotlondirilmpsinin
d¢zgen apar @€l masmnin tosir @ftektooirank m Hyyonlok d r dsil |
yuxar éda haqohéd mikabgiq gym@loodirilmasni  t ¢ Dralidir [£ n
s.27; s.65].

Radi o a koohnmonvgoxusumalwdl a d € ma Hyyoh etnbk m¢ mk ¢ n

Bu da r adonmoakmni m¢g R ¢ mkit ¢lsersaly yol u nonmp.
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yal néz x ¢ onusdi hdaozahaalpteym olknd loibr . DNbeawr t | ay
mphvedici amilbrindon for g | i ol ar aq pnmi andsi aomalbkatr e  vimi
uzun omeibd rti altéenda saxINgm@aar i Im& ya eDR @
hisDlor | r a d irkioranknin ipsas nenboy | hesab oo°lugsd m
prosesi pticosindb- o x | u  mi qotif maddblar i nm¢Dkkbly, r q ar e K €] &

Kenllibn c an | éproardgiaansibszynma h € 2 a hosirmid psas fodofn
h ¢ cevyya virusun genetik matetiaé d € r . Bodofinhhes Ischas | tehjolejn  d
hodoflor i n (z¢l al l ar, membr anlpasasé$é efoermmo
S dby 11 . Ra dosia slp y a x e plic agamizmbr i n ° | ¢pomig,n ¢
organizmin Ioyati foaliyyot | onrhpssas wovbz ol un maz odimbr h
hisossi nin °bhm¢ dar Bsiadb n€nweébt i k ma bdedonnos | |

sbbobindbnnbh v ol ur . He s ab e otbsir edn radasiya isiilann |
dozadah | o k di r . Ra di a szmytesin effekti lona nnh géshbon dbg a
mpon f i X @lerunwalik wlg bibr. Tibdp istifaddb - m¢, otb,  es@lig isoxmbonfi

hesab oluna .

Bitkivbh ey v a n | ar a psiriratddgicaesbn ajinslbn € ma totecmipf DEID n
edibbr. Tod qi q a tolicaorindon Baydén ol ub oDRifnp DN r a @i
momplilor , daha sonr a onbkvb@%Jor hisaslaégléa ohina r s
radiasiyayabs sa ot eg&ni Kk di apaz omishan vhaeryivaasnily
g °oeidilorip ¢, s¢t® U ¢ K[E9r s . 21] . Rok d id @ gz a\szZs&as
ol anl ar y oDs, iikrboaganizmbrk ,i b yo;, lsaltexiyalar s v i r us | &
Radi asi yameinr ii nisa@alaa ntma a dblm n énng, teiaikl 4 &
pozul maséna ,psadlgray | bdxaswlic u ®rilf kylar anmas én a,
sonsuzlujuna, radiasi ya pkxasli&lora knt eyrmaa ,ar
sbbob ola bibr. Radioaktiv madolorin organiznmd a x i | ol mas € n@poip r
-imhknli Kk havanénnmidk |bysesd & oo vasiosill hom- i ni n
yar al arodlmyno | kuex-ma o ilor.bBarirci yol dahamh | gfj kesab olunur.

Radioaktiv maddor i n K¢al anmaseé pt ox gsic ¢
g ° osirt Hotta uduldugda bdbn temperaturunu 0,00A & odgnkiisbioi f K ¢ a |
h ¢ cotynrhoyat foaliyyotini pozur M¢pyyon e d i | rogorkadioaktiv rkaddlor
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m pyypn bir yollarlac a wrhadiznodaxil olarsaa r t & qpdibgigpdbn N e e nr a
canl & or ga wsemgeadnld a akrkaasrée aregumk ¢ nd¢ér .
madalor topl andéegdan s onpya esoradioaktivenmadomia t ¢
organiznod ¢ ksiadies i ni n s ay é n o.8umhadisbir dafsbéal k¢ voel ra
vDsonrabk r ar o | ubdrioparddeakivaaddlor i n gat él é] énér
bilor. Bu prosesin 2 0 aorzndbbaka - at ma eht i Kkmadll aak d
K ¢ al adoloyici toszinin bs a s € nd a Dapa presedré qk eamp | ek s i
Atomwvwmo | ek ul | ar ébprmpyocaolamhaaskéma s<£o nvolme d a nolihlg ¥
bi ol oj i g reaksydlawvakgbna ryek kisik t i v r ad i ladsihpa r
sbbob olur [9, s.1924].

Ra di a s ipdpleyioi &osirin z2oticosind molekullarda blagolor i n me¢ m
pozul masé - o0x m¢ lorpoimordple a k on izékirkimyovi p¢dsdatr n
lkin T bak!| asja®dc ohe@nur . Dapltn@os isroinm a i KBprak &
me¢ badiini n pozul mamsvéenrdiar .° zRandsi absiiryuasie n
effekti adton iki istiganotdob a k pbube r

1. Somatiki bu kateqoriyaya aidolang i r e f f e k t oruzaalgraiisann r
organizmindb ak verir;

2.Genetik T bu kateqoriyaya aidpsir effekti organizmd genet i k é
zpdolbnmosinbo vD s 0 N r @sikD@D yenidbon  -z€ x masmbn a | 1 r . K ¢
mor uz dgal anbpy askamnesninld4sro nvondblorgndd h zosn iy iDN |
-éxara bilir.

k¢al anmawza gml mék ormtaox zmalna roérngdaan
doy i Kiobk| s @ammati k adl anér |l ar oininkpg as an dan &

gur ul u wdolenmpsi dueun Somatik wgenetik pdolonmblorar as énda a

embriotoksik effektr tutur. D° | , X¢susil b orqganog-#2ne
hpftoli k hamilbolik de°vr¢gndbp) kKe¢al anma
hesab olunurg, s.5759].

Konl akdér écé radiasiya mbnbbpyi I St

Lakin bu sahbpdbp organizmlborin radiasi

yoll amé |l apé¢da méPvcuddur . Bu ¢sulll ar
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zamané geyd etmbk ol ar. KkKi nci S sSul &
sonuncu, &-¢é¢nhceég qorunma ¢suluna 1 sbp X
vD geyi mBirmei a¢ dddli rol an zaman dedi kdbpb,
mbpnbboyinin yaxénl éejénda nbp godbr uzun
sajl amléejéna <ciddi tohl ¢kbp t°%°rbpt miKk
yaxeén|l éej éeanasaj daomldaj] a doybon ziyan da
anl ayéké dedi kdbp isbpb nbzbprdbp tutulur
gorunmaq ol ar . - ¢ncye¢  ¢sul ol an XxX¢su
mextol i f ndanr goirasimagl ar- ¢n hazérl an
m¢dafip geyimlori, X ¢S USXy¢ seuksriand ey i nvl
radi asi yadan qorunmanén t omitn fadipl myg g

Birdopfobol ik K¢é¢al aygma diozalmg gayiosab drt
organizmbp tbosiri daha zbpif olur vb bu
prosesl!| bri il b bplagolidir. Hesab ol ul
ol unur Bopdxasspli lyemmbplt®m pkmorhiprst a»e
effektl or Il stopnil bn dozalée kK¢al anmad:
ajéerl éeje deyil ,4939®w9]anma ri skl bri arte

ctraf Timmé bhikfi sistemindop radionukIl id
K¢al anmasé nNbpzbrob =-arpan bi ol oj i t D
nboticbolborbp (kbskin radiasisy.a xgobbpstairroithbl
da ©°z n°vbbsindbp radionuklidlbrin bi
mi grasiyasé s¢rptlpoprindbp °z bksini (R
El ektrik Stansiyaséndake gotamémo e
sahpopl brindbp ajac bitkiloborinin hpyat
mDSDI| DS gar kBayamangdygyu lgmu k db.yekt!| ori,
mpsafbolbordbp yerl bpkbn, torpadi-ifmklgdnnmn
yakl e kam ajaclarénén bitdiyi sahbl obr

m¢ ddpt Drzindp aparél méowdeéer. Radicomalat
ptraf m¢ghitin dbpyi kKbn kKbp&miudma agalvialb

edi |l mi kdir. Radionuklidlobrin tor pagoif
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M¢pbyybn edi |l mi kdir Ki, radi onukIl i dl b
(topl anér) . Hav a vasi tbsi I dlirp Radioaktivh i
maddpbpl prin torpaqdan aj ac bitkiloborir
mekDI|I Dri ndbo qlgégdlasy BOusB@MBu kK dur |

1.1.3.UB k¢ al anman éonnptosirit K i si st eml

UB kK¢al anma dadpPpld omunhueuxadaBB@adano
UB K ¢ abiocafebmat an ¢ DRU nki¢ ag ¢ann ma D% midor kK iy B | B
| aki mk gregandi as by axédoie for qdiig ol ar ekgenerjiliu B
radi asi yadermk di Bukii,s UB kK¢ al an movidagoldie k
daj é& dobunantpd & o0 mdolByorDE reaksiyalarasbpb ola bibr. Yerin biosferi
zoror | gésadal j al & bwzoa bompsinimndsadmdsntrrCzdno s
tobogosi yer ®thindbon 1050 km i nt erval énda payl ané
-0x deyi léeomd®d,000008Mk la it le | e GluiDibogp mayey kondensasiya
ediibwY e r oiglzborabor  payl anar sa onun qaloekil
ed bilor [83, 5.252253].

UB K¢ al anman é orptosiaaffdkt®r io rdgiaanp azznmo n dr@in
olur. Bununleblagpd ar ol ar aq maay eoarélrdra& :¢- n°v

UB-A, uzun daa( laanBBEA00nm fiapazonohab edir;

UB-B,ortad al ] a uazdd rabr2&)r 815/nm diapazonohab edir;

UB-C, gésa dalja uzuaddyhnpad]| &a@0& 230 sm d
diapazonwhab edir [68, s.2021], [83, 5.252253].

UB «kK¢al ar én A pmhi arpaadzi oansui nydaanné nogofifydenr i
kifayot gpdor zoi f  u d uduchdui. Bunumia dalagpdar olaraq, mumdur ki, Yer
sothinb - at an bDeagm !l araha - 0 X mh g oyar dia¢ ad la
diapazonundan ibetdir. Eyni zamanda ultraim ° sy K ¢ al ar én B di
migdarda bir hissininos i r ef f ekt i -CodUBE B did ¢ & |.ogibD@ n €
95%-iispdembk o | ar Kk orpfindonzidulor. gat &€ t

Mplumdur ki, Yer sthinod ¢ UB-r a d i a £dagmanbb@ n Gk, chi r .
sothinbgdl i b - atan bu «kK¢al ar én orgtomu miorogbihirs @ d
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Mpsblbn, doniz viyyosindbn ol akl y k ks at mosf erin ozo
°r t ¢pyg. kimhamilbr bu osir effektindd m pyyon rola malikdirbr.

Bitkilor gke nk ¢ al ar & n d apretnoyofufy g kutnil va du@ddr lafr a
I Kéqgq f ot mesbn energ monboyidirdLakin bitkilorb i Kk ékgp mt;, $tlyox,
eyni zamanda destruktivgir dbog °sptb i | i1 r . pddE N §ag°® ¥ U IMKNa |
radisi yaséndan pDgplylaaktti wyi sitnéhldon ang - oginkirkR in
prosesdir.p BUB dicapaz dn - ¢ N DkSID X Cm@g
organizmbrdon forgli olaraq bitkibrdb zoror | i K¢ al eaommoka dia mk agn
y 0o Xx d umnilbn KcsehrylceloyWB K ¢ a | a miothai nDANT, lipidlor vb
z¢l al | ar d éoDNT-nhundolommbsiadd ropafiltorofipy a n a kK @t,torofm ¢,
dovar déron°iyk t kg ladaaotiorpgoeDn i ol an mut asi ya
meoIti Tl i yinin anmke xard € nbg b wimli osiohestbtedilir.
Mut asi yal ar b prgsesimninhibylok edgick vbD h ¢ cefyurn K s iy e
pozul mazneho a,a oy ¢ @y r°plsppon glarag,nsasn nonfi hallara
gotirirl or.

Udulan ultralon ° myik birlok miorin  (flavonoidbr vb  fenilpropanoidibr)
topl ambuaupl@dlaged ar ol araq epi der mal ug k
torofindon zoror | i1 kg ¢ UB radi asi y as éedien gvee, DdKaé
mexanizmbridir. Bitkilor 1 n orgrngolUB  r a d i a soili gog d & lore dawaly |
ol ar agq g obnzumibmmash kfayot ¢odor ar akder[@al ska2me i
M umdur ki, U B okr mDdnialziogian girgezigm y h ¢ imi r & | u
sintepk °okedbonbn m¢ghegm ami | dir . UB o taslridnn m
° yomiimos i pgPksbubsi r ef f ekwoii foliioylionj ia rmkamnxats
verir. Noticodp tok a my¢, | porbolgji@ganomibr gk nspekt r i onin
isttacdbetnok, onu@buletrbk | mkanl| arl8lLs®4.zandél ar |

Art éq ener i ni difisicgaollDaoamaas @ zé m i mi¢g xatp ¢
alimloroimkan verdi ki, ilkin biokimyv i r e a k s osas ankerpmnbbyinin goinz
UB k¢alaréném ol dujunu desinl

UB-B K¢al ar énén f ot ooifi kompertentbkinD tasplmir a
°yori | mi kdir .FSBiuninkg &0 areaksiya mbrkbpzi
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°yr onimpo rukm o | Mulk dzusrl akl ié,ateégminalZr@gméating D €y D
hallarda sabit olur.Be | D KDr ai-t vag dafyondiep sz anman d &
aktivliiyinin bbrpaséna k° mbp2kkDaflagmentimB u
séradan - éxDrlaszés lsahimémea@amimadi spl pri S

Buna baxmayar-aigri onlaréihragpbhemdbk zol
Bunun sbpDbbDbi Il sb ondan i barpbptdir Ki
fragmentinin séradan -éxmasé m¢gmke¢gn

fragment!| pri n deqria&kdg seinygans étnmas ipraos élhBa t

Ki mybpvi, fiziki v DB ub iaomitdplsp ra me fl fl ekt It o
nNoticmslimmbol mukdur ki, UB K¢al aréeneér
DmMDI D gDl mDsI prosesi fotoRimgbpdgeghad
proteazbaas[voepsr1665]. Bitkilobor bptraf

udmag vbD gbbhébretadi kbdan hbom m¢ghitp a
i stifadp et mbpk qalll8 4.555/]y [@08 is.A2F728MBU proked |
fotoreseptomiphgaéa ket i f adsasrmgskdi ,i kKbéugr ax
tezliyini, intensivliyini, spektral orkibini vb s . pygpg etnokdbn ibamtdir. UB
K¢al anmaneén Aoindiatogimetsikzbaliywotinoin, b kpenl t prig Beb t
ki,UB-A K ¢ al anmanppbn n k ph¢i rfg noummgfiadonl  aypkéekigdarda
udula bilir [124, s.1791 8 0 ] . Bu k¢ al amtesm bamdpm}, gt fikirr g e
vome | @bri zn° vcuddur . ok@Onilm@gé@mn vzamambmidal da
tosir effektbr i prliy [1170, s. 722]. UB K ¢ abl kaghanh aannémm
m ¢, tdvb eyni zamanda, intensivlikdir edir [L54, s.2952 9 6 | . B¢t ¢ DD C i
ol duj u lopdming Btii tfk ixlar i oii m¢-hax! mmdyda
tos i r 1 oriflor. BuhunléDlagpd a r o | a r oif gadialiya amilbn ¢i xnt i bgypn m
dalja upumti e@mgsiuvIivi k1 i el e brotos @ ma apmlnmsi © K
sad mpsolp deyil. Beblikl b, b°ok g kn¢g & porbitkisoe s dimdlfotosintetik
aktiv radiasiyaby a n a k-AradiaslyBdan daisafbetrok i mk anl ar 8 n €
i nki kKaor[4Cs6d]i r di |

Oz on qoav eebmmadatorin atmosferdk i konsentr asony a

s¢tununun migdar é ar t éeogvolarz apl rnoégrn. o zQr at Ka
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godor tez,ps r i n O rotbal9&0ci & spalyyDsinD q a y € t mangiré Lakin® z
y ¢ Bkenlikliobdbobor paot $ i n daha ymvakrol ¥aaj éa
tobogps i@ ni on pgntbh  endoA & 1 ar kt iodia d@iomiliRdwdavam
edbcoy i mifir.20zon bobgps |1 n i bnmbst netikosindb b a K D bilbepk hadiolor
alimlor i d ¢ Oy bilohpz [681s.19], 157, 5.279280; s.285].

UBk¢al arén megxtpoplif canl é sistemlor
NDti cDSI ol araq -aRB@anmedal makdizunkugq]l
mbphvedici, zpror |l i V DC é Yy tffeksi varada bilivd @ | jda

uzunl ugd G énm 20l an kK¢al ar 1 sbp 1832 42k44]) D
[17,5.6264;s.1731 75] . UB «kKk¢al arénén bi olgdjair éal
edi r . Ki -i k dalja uzunluqlu diapazmone
Dal Jj a uzumOunmidiapamdnuria&lanUB k¢ al ar roxi
effektinpl8@nalsi KdildlL oY ¢ ¢ksbpk bi ol 6380nma k

di apazonuna daxi | olan UB «kg¢al aréna
mal i k d31 s.116142], [126 s. 2261]. Knfraqgér émé@ns
ci ddi doyi ki kl ikl bor yaranmeéer . Demb k cC

olarag 28 sad k e - d i kidnokni ksad n-4seadbbint qeeryirtie ma, vy

hom-inin doridbp gohvbyi rbongl i | prkmr gl
mal i k ol an eritema bir gbopdbor ajreéeleée o
verir, dor i gpophvobyi rong al ér. Bpzi h

daha intensiv oldugda dbpridbp soyxyghmal

dozaséndan, intensivliyindbopn aséelé ol
as é |136M8697]. |

UB k¢al arén B diapazonu insan g°zg¢
X¢susi kornea adlanan epiteli torofin
epitelisinintezekmpnstiaanmgsesnptezrobl yym
mbl umdur ki, qgésa da280alném (odaarlajl a Juéznudne
g°®z retinaséna tbosir edbp bilirlor. LT

zpdbpsi g%z koRr®O2g.é yaneéql areder |

UB zpbrpborsizlokdir mb, m¢eDyybn bir .
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K¢alanmasé i1l b suda ol an mi Kroor gani
Mi kroorgani z mbbevdinl mpasma ngj-l¢pn nki f aybpt
260 nmi di r . Bu dozada K¢al anma gobul

gabiliyybtini Itirirlor. Bel o hal da c
254 n"m-p yaxeén lduadljua Umasungahawbp mi kr oor
di var éndan migr@eosganigminkD&¥siir t pr pf L Bud bins bu d
gurul ukunun pozul maséna sbbbb ol ur.

dayaneér . Bu mexanizm b¢t hiylcegldmlipgti mm
bununl a da sbrt UB k¢BEaZ2Mmanén tbohl ¢k

UB «kKk¢al anma canl é organiozml ptr os iarkp

Toxumal dr,@n min, 5dorinliyinbp ng¢gfuz edp
aktivlibpkmbsinbp spbpbbb ol ur. UB radi asi
mor fofiziolojdi V D bi oki mybpvi tgxamadame 1
organi zmin I nki kaf mbpr hpl psi ndbpn, ofr
(k¢al anmanén m¢gddpt i vD s pek-tCr aklg¢ atl mmrr
h¢ceyrpopdpidropdpf DNT

TobiiTkigal &Bén canl é obganit opmbbft br i
KI' k n°vbbdbp onu qeyd etmbpk | azemdeéer Kk
Bu i skpg alBar én hbssas sinirlpborin hbpybc

i Il b se&lxa bl llk@gal ar é&n enhi¢ifsebkpttl ptroisnidbn b
vitamininin bpmbplb gpoptirmbpsi vbD anti ci
UB k¢al arén organizmbpb tobosiri NDti cDSI
organi zmdbp oksiagrhom @aadé mars éawmeélkmas
UB k¢al ar eyni zamanda fermentl brin &
gestorir. Qan tbzyiginin nor mal | ak ma
yé¢kspl mbsi ndbo UB Keolkadiarrl | mghe mBent glna
gestboricilpbprin nbpticbpsindbp organil2dmi |
s.179].

UB «k¢al areEnbakkxeéepl yal aré °1 d¢gr mp ¢
prakti ki D hp miuy ytobesbijrasnauzkdi ugl ar é& da
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X¢susil b °z¢gng go9storir. Kkéj én bakte
Dl agbpdar dkirl. mi Kgbut ke , UB «k¢al anmada
mi togeneti k 7kg282.anma arteéer [

UBk ¢ al arén canl & orqganizmlborpbo tobosir

nbozbrpbo al é&nmal édeéer . Dalja uzunluju m
effektini °yronmbk ol maz. ¢¢i¢nkk¢ dlbangl
tbDsiktiefyaraderl ar . Onl arén hor bi-ri

K¢al anmanén gésa daljalée oblasténa d
denatirasiyaséna sbbbpbb ol duqgl aré hald
gDti.riBr¢ltpgrn bu x¢susi y-ypal arendeamkamg x|

terapiya sahbpsi Mgt pilsitfi f tan dkgei agdaat hl saarnde

°yronildi kdp vbD yaxud da profilakti/l
mDsDI| pn,cinmepxatrosl ilfampal ar éndan, bDzi h
edilir. Bu sahbdbp tbodgiqgatlar ©°9z mgshb
kvars | ampal aré g¢nbpk spektri néekpenalqgaérs
effeknbbpg®°rp ¢ mumi vD yerl. t DsSimde© ¢
Ke¢al ar éneéemmp gpsroodfliplra ket-i¢gkn t ot bi qi VD | S

me¢ Xt osgtdl ixknl or i n mé&lail arsiinsdtpi fchm o U d

sdjaml €] éna tbsir g°stpbrbpn amislil portdroanf

ami |l | pighilanmdB da canl é& si st emi Dhatrt
MmDQgsDAIi I | D83 ssaAb2].f adbp ol unur |

Cixkwmars | ampal aréndan bakga bakter:i
gar Késeéenen al enmaseéenda I stifadbp edi |
XxDstpboliyinimasgéarkesmpeéhi @ab£in hpyata |
xbDstoli kloborin m¢al i cb V D prof i ket i
| ampal arénén XxXg¢susi rolu varder. Bu
mbpktobl bordp, yagkamvyekypbdbbhhbarasdal ar én
sterilizasiyasé mbqgsbpdi il b totbiqg ol
mbpsbpl bn, s¢d vD s¢d imbDdsdua d k& kktneerni, s isd
K° mbpyi il b .hbpyata ke-irilir
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UB kg@olidr vbD xXxDstb ukaql arén mg¢albucbo

K¢ altaprséinr i zpi fl opmi Kk ukaqgql arén qidal a
torzI| opri mélnmaysaéxrkdéd ,a khdoém- i ni n i | t ibhedirb
Uk a ml agrnmeu mi sajlamléejée normall akér, f
K¢al arén nevroloji prob3emB3id)r o gar kK é

Qeyd @endislbbonmn torpofl borinbo, m¢sbbot tob
UB K¢alar ¢ omlicgz dmografnii ztmms i r Il pr i ni d
uzunmkiddovtp intensi v tDsir Zamaneé b a
organi zmlbrdbp patol oj i doyi ki kl i kl br
K¢alanma i nsanda halsézl éq, yaddack y

yaranmaseéena Ypkobk odazal é UB radi asi )
yanéql ar én, eritema vb dbpbridbo kKi kKkinl
uzun m¢gddnbpt g¢scl ¢ UB radiasiyanén tbo
der mat it yao @ainey@t $Baowzdeajl &@rb &kar,mati tin
ehti mal é 392333842 deyi | [

1.2. Paramagnetizm Wb magnetizm

Magnetizm hadmssi godim tarixo malikdir. Bu hadisnin beba d | and ér
domi r f i | i z-imagnetitin{F&TFeA'Feg|Q,)e nx ¢ stinlsriilpolggpd a r d é
ki, onlar da ilk dfogpd i m Ma goherz i yyaa xx nl & ] é oudndur K, a p
b¢t ¢nobmaddodon ¢ met al | ar ,porvysa.r énmekoen iibthoringe ¢ S
malikdirlor. Eyni zamandana gni t oD@ %®bD 1ylyar € p a rpoma q
ferromaqgnit madolorp, antiferromagnithd vb bn mohayot, diamaqgnit madolbrp
ay ér 8rsl 38¥333]. Bumaddior bi r s é&tloranp gx°g isr-bidoiingog
forglonirlor. Mpsolbn, ferromaqgnit madodor g ¢ ¢ | ¢ poainp malikdirlok v s s
xarici maqgnit sabsinod o | Dy olucurlar. Antiferromagnit madibrdo bununoksi
b a k walarixarici magnit satsindon itolbnirlor. Paramaqgnit maatbr zoif magnit
xasslorino malikdirlor. Baxmayaraq ki, onlar da ferromaqgnit maldd Kk i mi
magnit sabsinbd o] blub col unur | ar , bdabk proses@ardmagnit
maddlordb zoif ba k.  ver i r. Dior anagaitgxass orinb medikddeyillor vb
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onlar mif magnitsalbs i ni bsinDE%€Ix® K dZDB €M0F.r | ar |

Ferranagnetzm - magnetizmimon g ¢ cl ¢ f or mas é dorr . - oOF
geécl ¢ mamgmi bgrPfors Berdmbgnit B ferrimagnit maddior uzun zaman
magnitbk mi Kk g arhieps & a F € or earamagnitdirbr. Ferromaqgnetiznmh
forgli olaraq i® paramaqgnizm, diamagnetizmwa nt i f er r o malofirzof t |
olur.

Paramagnetin iso magnetizmin edb i r f o r moaisnateriallarxarkcdon |
totbig olunan maqnit saki torofindon zoif cbzb edilir.Bu prosesdtotbiq olunarxarici
magnit sabsi istiganotindo daxili maqgnit sablori pmblp gotirir.  Paramaqnit
maddiordon forgli olaraq damagnit madblor magnit xasgorinb malik deyillor vb
xarici maqgnit sablori torofindon itolonirlor [224, s.2795].

Paramaqgnetiznosa®n madanin his®ciklorinin (molekullar, atomlar » ya
ionl ar) X ¢ S U s ibrininmistiqanttl chmosimito remtlonir.| Bu maqnit
momentbrinin tobiot i el ektroomkbatr én ool beybiadmanda n
a t o molonng pini ilb blagolondirilp bilor. Paramagnetizm maddb ¢ ¢pk Ibmi K
el ektronl ar én Buhneas mdp®@m @a my ardomémal | ar é
a t o miokabrygoin paramagnitdinr | aki n 1 st bsohom enik. Xarici d ¢
magnitsabs i e | e kt ormindalmyppéanr aslpd baeirbdbgDh Qlul vocazilo
y a r aPdrémaqgnit madidbrp oksor kimyovi elementbr vb bozi birlok mior daxildir.
Onl arén nisbi -doalyrppdot ke y gpk d ¢ kK | poynkagniin ¢, ¢
hos s as | €] & oravp Ima h & okdd Fhaghit sablorinp colb olunurlar R24,
s.2797] Paramagnit maddbro mi s a | ol ar agq al ¢ mb domiu m,
oksi dini ( Brenc plar.mi s a | g°st

Hor h aorcei@gn (aom, ion w ya molekul) paramagnitovya diamagnit
ol duj uoyyomedilmsi kimya elm sabsindb sad bir gaydadan istifamletnpkip
aparel ér . B upk me breakv oxr gwhil IK a 10 ¢ m ayynd ediémosi ilm ¢,
Dagpd ar der . B¢t ¢n okenli &k tolona diadnagnité madol rdir,|
C ¢DK IDMmi K el ekt r ono iaor garamagnitin Paramaagnd madibr
ferromaqgnit madolordon forgli olaraq xaricon tthiq edibn magnitsabs i ol ma

magnitbk mx ¢ suoki yys ax | amér |Ipakot.i nBw, sipstni lor
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tos ad¢ f i by Ims ifp@lappd é r doBop etibaND ¢ mu mi mkamytoibiqt |
olunan sabsilindikdbs é f r a eni r .

Paramaqnit raddpbnin daxilindb, xarici salpnin tosirinb yaranan magnibk mnin
Jtosiriblavbo | unur . Bu baxémdan paokamaaqmed iB
dp paramagnit cisinmr ma g n i ornp pozb plygrurtal, diamagnit cisimd isb
itolonirlor. Paramagnitk ¢ -DCiyyovi @an magnitbk mx ¢ S up8nD fgrgpomagnit
vD antiferromagnit cisinr do malikdirlor. Lakin xarici sabo|l| madéqgda p
cisimlbrin maqgnitbk ms | spalfordiravb dmlar maqgnetik struktura malik deyl
Lakin bu halda H=0 oldugda, feravp antiferromaqnitbr magneti k q
sax| aypdretma r |l a®ée mder kiimangang nt entiizka ng uér u
ferri- vD y a antiferromaqnozt) dagt g latgrk gnagrit© \
momentbrinin istiganotlondirilmosidir.

Paramaqnetizm termini ilkofib 1848ci ildbo M.Faradey irofindon elnp gotirilib
vbal i m b ¢ orig(ferroroagrstbrdoml b a Kk gva parardagrathpa y € r meé «
Paramaqgnetizm haadis i ni n xar akt ennihisocikdohr d ujx@§ s as s
momentim malikdirlor. Lakin xaricimaqgnitsats i ni n ol ma ma s @inirma «
xaoti k, n i otlmmosing spbobi okirtain voigJa0rolur.

Lakin xaricisamo | mad é€ gda b u omaaikistinotlomol on debt |
ki, J=0. Xarici sabdp paramagnitmaddor i n at oml ar € n @irmsamna
saibb o0 y u n olidor [224,13.28002802].

Zoif salblordb paramagnetikiin magnitbk msi saln i N St ipd m
ganunuibar t ér , -Jomolrmadd@n magnitn ¢ f uz |l uj udur ,Dop a |
¢ - ¢ bmipRm¢ stdiir vb adbton 10° 7 103 giymptinp borabor d i ror. salic-go X
b°yy¢ logagamagnithigsiklior i n b ¢t ¢n masamb dy unooidomyt ©
(magni t oddosdima hal é
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kokil 1.2.1. Magnitsalos i ol madéqda po@r amaqni

—

kok i | 1. 2. 2. Qg cdugda pammaqgnit maddlar h
(mbnbp: https://ru.wikipedia.org/wiki/ 1 Otc O i3OG ¢dzj Isd € d

Temper at ur u nhis@ciklprin iatiikthomeos € n 1oldlici s inr 1 D ar
magnitn ¢ f uz | ujsadbhmalada@&@ rK¢ri D ga@Q/uM K@ i g%mab
maddnin obitindon as él édér ) . bnKasrrli a ngrean\lays watdikainr
psa®n hiseciklor i1 n - q aosirikile (kristgl sad@nintosiri ilD) b a [2246s@803 |
2804] . tonurmpiayyamagneti zm me ormXd a shdaaolenn dN
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golov i met al | ar a, bpXkie- mdt aglslegdirmrBaum@dm nb b
paramagnetizmmii r qr upunwhostduzéadr Rabl aorian bik
kompleks bink miorinbx a s d € r | vaantiferrdmagnitnmaddoru y j un ol a |
vD ya Neyel temperaturundan (paramaqmitiyyotpf aza ke- i di ke m
temperaturlarda paramagnit olur

Paramaqgnemni znmatgedstal | ar p aroa bidog morin
pDksoriyyoti vD bpzi  birlok mior mpyDn  Ditkor daxilindd paramagnitdidr. Qeyd
etdiyimiz kimi hogigi paramaqnit K ¢prKig Ve y s g a nosasnl naagné n «
hos s a s | @ijipé Eyg 2amandadgiqi paramagnithk geni kK t emper
paramaqneti zm[hg B8&YP2A.k et di rir |

Oriyentasiyal e p ap ganca mageitt sabsimibki maddé n
hisciklorinin lokal magnit momenttinin istiganoti bu hiseciklorin mokanda lorpkoti
iiD plagpi olmur. Bu wziyyptdo paramagnetizm xarici H sedindki maqgnit
momentbr i ni bg inh¢ sotr i ypdogirt cusur \p salend istighnot | D lgkalr
magnit momentkr i ni n proyeksiyal arpéaséempthadlati b
Ar d é c éi1ne xkavnai nkti bax ®xo aam lod -murkidluofya kikeh
sistembr i nin oriyentasi dawon afrwazyl, ujpwrd d/amr ih
varder . Pol yari zasi on p @ malkda ¢gprieeperamron ¢
doy i Bsimsbpbindon hoypc a n bzgyotloy i n at omglaar mom| evsas!| |
vDziyyotinnq a r é komlagsd & r id36s516]

Totbig olunan sabo | mad é qda p aobra nma gantbat @ | naaradd e K
daimi magnit momerinp (dipollara) malikdirbr . Dai mi DRODME K t
el ektronlpayaaneéesrp.i nBumd y ar ap malekulyamelekiron a
or bit abylaagraé rkdea ihr i | i r .

Di p ol I|-kaiilogra r xiBsird@gotmayan weiyyoti saf paramagnetizoaiddir.
Saf par amagqme+tii zimn hiad téinddaaé dalpa |r ra & delpofah aa
tos ad¢ f i otlonirlort kiig,a mb u zamam [da nsa&gfnédrt gmoy
Di p o | obig olwan sahilbpuy J unl ak nyai] ay antenyél zI b otig m
ol unanda b aknoticesad isortotbiq Blunanusabninnistiganoti ilp eyni

isiganptdoy e n i maqni t momentos py aar ama&grn.i t S pnol
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metall arda ke-irici el ekt r oodadvoofo®minedit m
[45, 5.517].

Xarici bir maqgnit sabsindb, magnit momentkinin xarici salmnin istiganmti boyunca
oriyentiri bak verir. Uyjun maqgni t n ¢
Yar € mkoedekiir ieclielkvbdoikion li ar ggrar amaqgnet i z mi
vwoyarémke-iricinin zona qur ul uerioimgleti a
iomgoyyopn edi |l ir. Y¢k dakéyéceéelarénén ko
gdopar amaqni+ it moryianr lepnekreamaqgnit n¢gfuzl ul
m° vcuddur .o Blamagithaagddortdli r, magnit kebair
c ¢ Drglonif. Paramagnitk magnit sabsinod o ] bzl oluaurlar. Xarici magnit saki
ol madeqgd aitor nm@gnitbamaigk ol ur .ob® b g mma g o mt [
(Pt), boi metallara/@pvi dpiqoipv i t or pagom-merian | bhu é |
orintil ori), oksigen (Q), azot oksidi (NO), mangan oksidi (MnO}pndir xlorid (FeC$) vbD
s. aiddir 45, s.517519].

1.3. El ektron Paramaqgnit Rebzamdh@oindpe
todqiqi

Mplumdur ki, elektron paramagnit hadsnin mahiyyti paramagnit madsirin
magnit sabsindbe | ekt r omaqgqni t okidguad rardapébantdirs1622¢ mi
ldbA. EynkwRe¥Enenf est at omlygdoréin amraagsnéand a
tos i ri al oreinnd a mnek ¢ dll ¢nyi ¢kod¢iAz gomma 1023 4 Di |
Y.Q.Dolfman paramagnit madar i n el ekt r omaqnioklindxuyla |
bilmpsinips as| andér méekde. Hol | and f pmyzpsaklananK .
kalorimetrik metodla paramagnit madiof torofindonelk t r omaqgni t K ¢ a |
ener jisini geydrgphbabpaemémdeéer - ¢ Antagq
mi gdar @énén ol daandoabirk agdoridobos s lama ® & ma mé k d

M¢asir pey gk et eexnol ogi yanén"
kok f £ %4 4ipdvdimndo Ka z aphorind® b a K ver mi kdino .

Universitetinin dosent. Evgeniy Konst

oy m&y «rmaf

(EPR-el ekt ron par ama-<genlietk trreozo nsapni soéini koeEzSol
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et mi Budhadi®my¢ a s i mfizihi°kimy odi, bioloji, tibbi vb ekoloji tbdgigatlarda
g e notbig olunur - o xbmR yer tutur B, s.91-92], [21, s.209-210].

Elektron Paramagnit Rezonans metodu paramaqrochkes | n iomim®B vy r ¢ -
C ¢phnbmi K el ekt r ocipa n @l & & r Ihabsase apelkdroskgpik ¢,
metoddur.

C¢eoniomi K el ekt r onl ap -ooxchasirbost kadikallarpbly y
-oXx ke-id phestalapios defekirindea i€k ar  m. Sobostaadikallat,
bir gayda ol adam v @& draakibanlarfatokintez, loksiok m
VDS . ki mi b i ovi proesesixdd b hogkm mry o | oynagp&PR a
metodkk i mya, fizika, biologiya, materi al
fonl oprdp fdektdowr xok [4,65354.pt bi g ol unur

EPRi c ¢pnibmi K el ekt r @n | @a-r & m raskoddaa ake Brhost
radi kal | abumdtvemng éradka am maeumdud Buma baxanayaratu
met od!| ar solsrta s € a d edqigindd sas §arvd ¢ s t ¢ nohz KPR m
metoduna verilir. EPR metodu paramagritkozlor  h a g mpgminfoamastya verir.

Bumetodhom- i ni n b q o ¢ @ b b a roghtabhomyybiognatikdir. Beb
Ki, b u mey bodbu n k ® m p a t otbkeky proseskda sordost  \
radi kal |l aréen aydéblsBRldér él masée m¢mkye¢n

Spintodoflor i (s pi fibmek k m{ a ¥ @eldilori @aha bir metoddbira
ki, bu zaman paramagnit molekul (spiodbf i ) ma k r o nogybn dik hisgsunin
A bdoflomok 0 ¢ - ¢ molunus $pin bdefiddon  a |l € n a n orE P Rm¢shpi etki
WX ¢susi gy (hidrof obl )ogymegtpoybk © eedbdodd. & q

N¢epMagnit Rezonansé Ki nog “OE®RMRE man omeltr
met oddur . Biokienm idh ma bsiBpdbsewibi werinp yetirirs, EPR
met odonmomi, K1 el e k t mrimimbgairs@ébsinddlgeyda Id@ratonlar kimi
elektronlar da magnit momenti kimioham olan hiseciyin magnit xasssini tDyin ecbn
A s p-bnmalikdirlor [14, s.27 ].

El ektromagqgnliatr € xg¢ an a ninsata kfaajdép  sept vm Dyk
el ektronl ar én yuxar é SDViyybybD ke-n
“"hboybcanl anf7dseloom@g " ol ar
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Xarici maqnit sahasi Bo —#»

f Udulma

kokil 1.3.1. Magnit salosindbe | ekt r on | aviyy®lor i enn enr jpiars a

¥nboml i mbsbDl b ondan i barptdir ki, b
gi ymbpteda&lr makli , ener ji sbpviyybpl obori ar
identi k ol sun. Bu hadisbnin hbpbyata Kk
n°vbbodp xarici maqni t S a h b $ektron paran@gnic ¢
rezonans hadisininbsas mahiygtiondanibaot di r ki , bur ada el

c ¢phnbmi Kk e | e brdfindom n [ raerz o okimlm sdul@. Elektron spip vb
hom- i ni n ma gq pmaikding siRx].t i n

El ektron paramaqnitt rezonans bpekmlerkt
haqqéouda verrwoonl| ar énotlx § s onendkyyi mkanl ar én
Bu proses higgiklor i n pykilbre |l ekt r omaé@mien « g adlinama
vasipsilbb a Kk [V, 8.78i79.

EPR spektr | priinn ng °xs¢gtsoursiicyiyspis Bmsipaanm s
enibgf aktor vb signalén intensivliyidir
t°r ombpsi EPR siqgnal éné oommbd oo gopli mp g i
torkibindbp ol an paramaqni t m ppar&nmagnlit b
mpr kbpzIl borin migdari xarakteristikase

d¢z m¢egtonasi bl i k tokkil edir. Buna b
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konsentrasiy-ad%éudki mpasamethieened&n 2hi EI

I kinci Tiho empg @B, 8.9495.bdi r
i A
A dA AH
AH dH

Ho _H._ Ho
kok i | 1.3.2. EPRdslimamé @ .osidph idta
gecomd rapk yteekzsl 1 yin asbluébhsgkéel &)
tor t i Iomosi. EPR spektrometrbri ikinci tip pyril bri geydiyyat edir

EPR spektroskopi ywlaigpéin € © a b Ioré |paamaghie ar
hisociklor i N d a v ro@mys imkamveérir. EBRm kok f bnrdabquz il sonra bu
metodun bioloji sisterpkin todqgigindbtotbigiilbpb aj | € pe t me di ksd7 d
179] .op&KIl &kr alg Dwm HEfllormi @reirsdtar i, ibioloji sistembrdp, o
c¢eombn yarpagl arda, t oxuml ar msagybostradikaliama |
var d&,esm29@4 ] . Radi kal |l arpématlkomnaé @inr arseity
ar as e mygon komelyasiyapblagps i DyyDp edi | mi kodnmaddlorB u
m¢ b agintblr adi kal | ar én ookt tok laikfé ehdamil qoadigkd a
edirdi. Homi n @ Pnwyyomh nosololorlp blagod a r ol aropbog t haadé
m ¢, Wi hadiosinds u a | dliivecna vhatbién |- i k 7ysa2tiald]eMolagne |
ol mukdu ki, bu prdo@enerasiyaloiurah BARIintegraitt®in e n
X ¢ S uodori yoyplagoli idi. Biokimybpv i reaksipgiashsmr én zgent
m¢ hp hoyat a k ® mig toibti Bé lo | | me mb ok aolarl Biolog
sistembrin EPR metodu dtod q i q i z a ma n @kozipa r a oniingsmadb t
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ci hameashipbbpE énér . Epdmii qz @ ma ohmhraior tk p bhu n
vDf or mas é n at yetiilid d i di gq

G millon otmliklorp baxmayaragb i ol ogi y a n é oorindb i EPR -
spektroskopiya metodunildiggotblayiq noticolor al e miéne. k345 ¥77179].
EPR metodu 0 bioloji sistembr todgiq olunarkon b i o | objprdp yanapam EPR
siqgnall arénéendolani aoattrayym bDEANUTEBEE)E MYifx B
canl & wodogimsanivhmly vanl ar én b endgigatlartapazanm a
akkar e 536 m85k8Bi rs.[e207 Jonvokiliyw e el ar z KKk Inm
da bu met o aruinn i ¢ slbrakknehdardogpmiyyotli dorocpdp istifadd
etnroypbakl| adél ar .

XXpsrin somxlharkEindkai my a- € al i opolaragdba o r

bir fikir irpol i sS¢r meg wmmemi ki ,e | @ #tnholekallar, yai | smbost
radi kal | ar o eksidbke mr cerdquekrsii zymd | - ezva md Mg
Mol umdur Ki, el ektronl ar é& pkeomyyotinda ynagnitc ¢
momentbrinin com i s adlordm vo bnlar diamaqgnit maddiordir. Tod qi gat -

bu samdb ar akdeér mal ar éndan ords oksidba mrecuksiyh €
reaksiyal ar é modoodob | k e ceiky ir cdhk.k6d m ol und

Oksidibk mr e d u k s i yprinde a v a | ohsgl kimi orbost radikallar
yar am@hesab Btmk ol ar k i oyypn @jisntingbry @k a mgoti az¢, d
ol duj u r-ecnn napnelddaosi db asan deyil. Bal r eaksi y
° yomilmpsindb EP R me t opdbmiyyotliove dog i q me t codkimyovi.
-evoorlim gedi kat ek dayda rlektranliruoluda beiholekul
paramaqniotti xqg&ilasTA3Fry |

Kn vieawd&si yalohos End a d d k ahlssl uel | aarr a8l rosiop Kt
baxmayaraq, onl amieot ogénoa | maaumE&ma hakdkd |
edilmpsini kifayot godor otinlbk d i r i r D dp Gunrealsiygl@arm vitro koraitindd
daha genilkmi Xydri r pibost b w@dh & Bhishud spatuiteazla énc
sorbos t féerl|l améddiagat IKdArk pheerloksi dazal ar |
me x ani z ronilmosinbhoS 1y r e d i U1, :6869). Bu ferrhentr

H.O,+ 2el *Y+ 22 H

40



reaksi yas é méki, kueatiaaiki ielektror substrdtdan,pspibn askorbin
turkusundan qopar éobgiripb Axéahegsimedrmndad
spektrbrindon <rbops t radi k aoklmeri va prasdsia ginetlx ipardmetri
toy i n edi bbbtk dr adi KSal braatddD als @ mé 0 n &R K ¢
ifratincbqur ul maoa nadent i fi kasi ya pedimmkodr
HOomol ekul u i ki askor bin t urokiureaksiyalaedr i
mbhv olur. Bubd gi gqat | ar dtia8 nd/saréi nye na tse;rr ki |, b u
I mkanl| ehrdeurdd amdkr €r - o Bedhga Iglaar-dad at f er
miqdarda olur. Belikip,  @riips metodla ancaq efermentbr i prfimgk vD tbdqiq
etnrok ol ar ki, pogodbrar-éo xk imiaggydar da adancagqo n
prosesbrddb ° ybmmbk ol ar Ki , oot Il ar dwakwazywammygrd
zorrociklor | aléensén. Ancagq tokemul okgos,3%Q@Hd ealikoha

I Bybn spektrometdrinvdt o pl ama t e x mti Ikiagié nréena kyseiny &
daims i n bnmBypimkan verir 35, s.516518].

Sorbps t radi kal |l @ mthsal éar aryédm d ek &indi r
fotosintetik sistemr tok k i | edir . Bu dkkadliyd paransagng t «
birlok mor i n i dent i f i k abkkbbipkadksiérniér .d aBodi ERRa0 b
biokimyadabt bi qi mmlni gdi8rtknk iil. e d

Fotosintez pzoriyypsind - o x d a n b uw oksidibe meduksiya
reaksi yal ambardé re dii H tmi rkabky@olordo es&sidiggt postukat n
Ki mi geteée¢reéel megk hidrogen at osmunnunn sl uke
y °pidilirdi. 1941-ci ildb b i r - oo¥ orqargjzanbrdp fotosintetik prosestin
bi oki myasébnanaliziomag &@ynida YhipotezNol I Iselr d¢
fotokimypv i  a k't z a makndé ri Dlilkk reduksoxedicindmeydanadirir.

Alimlorintodg gat | ar é oicblardoradordao a h a n ®&ntobif alakag r |
bebb i r nogpolgotirdiki,zorbos t  r a d i k a | dornrkininohtsau-l d varr i
yar anvallsaegnr al @l ekaroeqparamaqgni t re:
kok f pnnmmdlumoldu ki,b i r - o x boidoohbgogton i tsDirjell@ndorbost
radikallaromplp golir [ 38, s.145].Tobii ki, sorbos t v a d i pkza | f| oat r aébri@ v

Ik mbhsul u ol masén édomgardeetk am | mgeadki d L a
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alimlor fotonroh s u | | a ob&tni n il kg opnBusayoaidohi |g e plumatlarm
X ¢SUSI | omah éd g @fai wal ar da v e #inifdtosimtaezid i |
me X a ni z rmonilmosimb tRbiginbb a x é | BEx3@7@|r |

Ar a kK d éodaoiyyad mol u mat |Ipsa®né deank olar ki, fotosintetik
sistembr i n pnifmpsind paramaqgnit mrkozlor haggénda m¢gheégm
vermn EPR spektr os k otlpginy as & & orimli oasoriyyoti  t
fotosintezedici bakteriyal arda apar él

Ola bilsin ki, bu onunladlagpd a r d ér ki , bdktertyatas fotosintetik e
apar aktaémme | t poriomrskeisk anfdé orieololorindbl yka rna n me Bul a
organizmbr mo |l ekul yar oKk s ipg@mli aksoaygbtaancacagCRe r
n i ba] lmyC®O-nbnl ifrilk sasi yasé Dipsudssasriat k
c ¢ babn, molekulyar hidrogeni v hidrogen sulfidi (HS) oksidbk d ior i r IY a»
infraqéer méezeoOo@Obnmastwaallader el mék bu
pmolp golmpsinospbob ol ur | ar . Y ar amod iy faldar 2062a8,led@ n
P Hhax~ 10 Qs olur 13, s.162164].

Qa r a noth@pgindsp- o fz i ntensi vl i kIpoluni&.PR

¢ ox mar aql édeéer Ki, oYy i zm¢ & igmy rree tt |
al énmaseé m ¢, nokf ¢ bioldji¢, sistembriv ¢EPR  spektdrinin  tohlilindp,
° yomilmpsind, i nterpretaeceli yanaenaaat oobtiaf ada

g°osi | mi kdir:

1. EPR spektdrinin parametibrind psa®n oldb olunan nolumatlar. gfaktorun
giymot i (2, 00 20D0)° vy gigkembrdp yagakad srbps t e Z Vi rad
xarakterik olan ¢aktorun giymtinoy ax éndér . bt Re nomanfsor x
pyrisinbu y J u n d u psaslanBragnda ehtimal eknolar ki, rezonansnotti geyri-
bircins @lnmir adbyyoneedivikd d i r K i, bakt )y i
y et i kK dionldarda garakad EPR spektrinineni4 Qg)td a y et ipdso~ r |
rezonans sttinin eni 10 Qs olur. Bu fakt o fikrosdig edir ki, rezonansbkinin eninin
boyg¢lksihi ayséomdk edrabnognor uf ukl a bajl eéidér
vitro oksidibk ms | zamaneolmgnaanhi EPR s i q mail Em

xasslorinp, g-faktorun giynotinp vb xottin enirb g °piin vivos i qnal éna -
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[14, s.27].
2. Kinetik mplumatlar. EPR spekt r ooloogsiembangeaksipae t
mbrkpzlorindbn al énanmr elduikadli ya reaksi ymdigar ¢

m¢ mk ¢ n d gyni zamanda, bu prosesdn¢ xlit parametrbrdon, npsblibn,

temperatur, Iibsé] laeedgeigmEinabibs Howmd i 1y il Abgodet K
temperaturl arda B®Reéemsmanéal ineonyaan @eddsrd.en
Ki, temper at ur ayaink iod sgitilb &lid g ron ¢ zcia d 8 k ¢

yaranmaseénen a s éopéi kK o] ensiyliyini ngida etrakmelar.r |

Radi k abmdlpagoimbe i ni n i Ké&] éon & 8 € kb ak é joiagibg n

—>

ol dujopwywpnme di | mi kdi r .

3.0ptk mol umat !l ar |l a uyjunl uqg. EbhBr ils i
korrel yasiogym eetdd il yni kosirgnoticosingbil8@0P &0 h m ¢
uzunl ujunda ubkmdon pmolselkulnli arté n oknom ske
el ektronl arén konsentrasiyakéhazgaxde&nm
siqnall ar @&nén pmpospva z auldm a806amM 8i8pazonyndasoptik
udulmaby r i si ni n i ntoeinks, sskilbtgmaimimwuy Jyugik cagppk
ol ar -kot ¢ ke¢srtoli, bdlbenmiicoypgoimobk o | ar ki, ERP
metodu ib geydb al € nan E0AMm pargmetkrinin dava n € B @y i vE m
X, sustlioiyypopri k spektroskomag en® \aa wads ®Euwnrd.:
generasiya olunambim ¢, K apledilod effektbr  dn® no | d u q Ipa K égsignh ¢ t
kimyovi oksidlok d i orlpimitadiya etk m¢ mk ¢ n o | ohirjfikri gopuH ¢ r
etrok olarki,busrbos t r adi k al b a kotiomudur @38 1s.8083a1]. 1 | |

Ak kar ol un mu k doif intenkivliklorinin #osrijil 2imduksiya glunan
oksidbk m - r eduk si yolr i-nawr irlemmk si y a lsainm lyata f |
k e - ¢iaxié Iordotbakterlalifatosintez prosesbim¢, q aogpd & h a pkkmhglir.
M ¢, xlif odobiyyatnbl u mat | aho@mhangfobal t € dg ¢gmii K Wwa
tosov v @, Ifikirlorp g °prfotosintetik prosesnla r d éocmg¢ erokv  oyox liki
fotosistem mPvcuddur . Onl ardan biri
prosesi - 0X @g¢ oltopin etnekd uik mk yabkairdla, bumun da
saysindd CO,-n € mb udq ol ummmaedire Digr tf ot osi st em
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fotosistem 2 (FS2) adlaneéerl ary y&8muarnn
hoy at a K,s.120121], (50, §.89], [217, s.6566].

Yakeéelor bnt kat paql ar @éndan ihkaiz eER R nIné

al eénapggsignallaBhenh- i woaunl arén x| oropl astolnar
yarpagl aréndan yar anaqarsa mglnadda Klkew dsi
bi r psangpDrzindbk i -pyplbom k| ay ér g n & kfégkeomrgmaqiymati g=
2,0025 w rezonans Btinin eninin giynt i meg@H 8 -@Qsuyj und o .
I Kéqgql andérdéqgda ikammpclii tsuidgun abl® ydcay ¢yar
signal én anoslaiattzi@dbtodridbn ra mnaej- € Bdig ,sdgrgn al
parametnr: g = 2,0044 v PHxd 20 14Q@s.687 0] . Bu yympn a
ifratincbq u r u | wlkolug Birmensignalf ot osi nt ezedi c i psibh ak
ilp verdiyi signalilo phomiyyotli dorocodbo x Kk ar | €7 a mal i kdi r .
700 nmdpudulmazdé aj énén maksi nwanmn &loanp oxnleornt o
cn b°%y¢k eht ipmaldr ki, domingia(ly signab darofil an én  k a't
radi k abl é@md axorafigakniéin vivo kimyovi oksidlbk mws | Zaman
si gmaldOemdeu d ul mayniégomid me y d abualar dagd xivor K & q |
yaranan dy i Bom- o0 X 0 X KL4B)s.8&469], {220 s[4748].

Kki nci si qon@ifaktoru vpeat¥sa ngentarllén eni ) se

vwo fenoksi l t i pl ioir [248d i ksa |5alpyygny j eddhd | gni K
plastoxromanoksil mbos t radi kal | ar ®nlewml |daornéd uir kuil n
yaxén ol an spaqoial!| eV eépu@at hoeblomf aw ar |, h
birinci siqgqna énkif od¢ iofowsstegm ibBajilias ol

g° orir. Bumpticolorbuwyadigr f ot osi stemin ol madeéej e
toc r oibps a s | a n28@B82sKLBl1E&]r[217 s.6567], [218 s.511512], 227, 5.238].
EPR ¢ ®lidloji obyektbrin todqigi salmsindd © wn psrin 5Cci ill orindp ilk
el mbr iakplar €l mé k d e r-c ¢ Bbidiogpolyaldondes P RL 9s5i4g n a
geybal mékdér. pBARNRoppe&ti eskopi yas éoing s
° yomilmpsindbtotbiqi 1955ciilptos ad ¢ f e d i dlifloriBok hiuk i i @f
L.A. Bl ¢menurforebk daxkweé A. K. Kal manobqi ogpd tmua
sonra EPR ¢ s ul wlfé$ahorihdp, g i oy edongbinfizika goxibtibb
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salbsindbyeninol umat | ar al ma]9as.16316%],d229 sw4e0f, gl |
s.2021].

Onudaqgeydetok | azemdér ki, EPR spektros
I @b prinsipi, ENZT dp b a k pbnvumksional prosestin todqigindb © omli rol
Oy nameagd.e516], [216 s.332333].

Al i Dbi tolrii nhi¢gnc exylror opl ast |l ar & md abyybno t
hadioior i nonifngsNndE PR s p ekt r os k oghomiyyamtsié dreern élo
M¢gyyon e di | milorepthstlardakigyma | é nan BER, Rms pekhbhr k
pyrilo uyj un ol armmavgm¢ Witdos @ me tf ralk t bkifayotagodd n a
forglonirlor . X1l or oploaisft | a ma e nmgogist edn kzbman EPRE
spektrbrindoyaranan dy iikikklor i  ar a Kk d €dpbaar kedgyprese®N Zh a q q ¢
mbl umat | ar 22/s.23824@, {L80&s110461048], 19, s.182183].

EPR spektrosk omigyramsng spekisou lgeyd al émmar
temperatur r e joyymiedilmoe i d y erttorgoh birkdip, Mpsblbn,
el ektron dackeéy ameadtbegd acl néénnmaEsPER ¢sopaankktigrel iy
temperaturl|l arda aopalr@zeanaderdebk e WReygaks
i onl ar éorod a ownein K el ektroorl.ar & e yndailyiyka
temperaturda apar el mas®@maml évoedppagarhagmi
met al I on lpanong@i K¢ -eslne ot g eofn Dep g 1@ ih i | Dlagesinim | |
ol maplagpdialr doBoodb E NR s i g noairlvienotigpe 1 i Hoolaoruéy J iuln
ol araqg EPR signal eéneén pidm metal srkibli lelekiron |
dakéyéecélarénén -oxu otag° rtgenmpé @aati Kro
signallar verirbr. Beldlikl b, EPR ¢ s upyiulm fotosistdmdrim funksional
vDZIyyDt | hagaqgéndoaolar[i, 866 y ¢r ¢t m

Sabit bir maqni t sahbpsi totbiqg edi
maqni t Ki mi aparéer vb el ektronl ar én
olan enerji sbpbviyyblbrinbp yayeéleérlar.
I | pt oomgasi bdi r . Mi krodaljalé tezlik L
yaranér. Bel b olan halda el ektronl ar e

El ektromaqgnit daljasénén enerjisinin
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udd ma magnit sahbsinin induksiyaseéneén
m¢Dyybpn giymbtlorindbp bak verir. Bu
m¢vafiq sabit maqnit sablgsi3Mh Ar ez one

Mi krodaljalé tezlik ilpbp elektron t
me vcuddwr pMmgonans KDrti hesab ol unt
bi r | pexkntirko relg-daktordnarl g lkidi r I pr (spektrosk
Buna g°rpbp dp THRRKtsoirqn aloé&n évna cgfla kldiorr g

olunan n¢gmunbonin elektrik, maqgnit vbD
[220 s.5758].

EPR sbDrbbpst radi kal |l ar én akkar |l ann
Dembpk olar ki, b¢gten tobibpt el mlbprind

toptbig olunur.

El ektronl ar bajl é& ol duqgl ar é& n¢ vipamé

(spin hprokbpti) V D Dks | stigambptdbp
mevcuddurl ar . Bunl ardan birelndaknt rydama iqnr
Ac¢egtl pnmpmi kK el ektrono da deyilir. B
maqgni t XassDSi verir vb bu elektron
X¢SUSsSi yybpti ol an maddpbpl pag dirp atr mdnpigq i d
maqgni t sahbopsinbp yerlokdirilmirsbo, on
hi sspbcitkospard ¢ f i I stigambptlonmik ol url
yerl opkdirilpborsp artég bu halda maddnp
sahbDsi Il stigamptindbp vb yaXwdlmagniotl

Magnit sahti&sn ok ©liagtsiagambpti np y°nb
Ni sbbot dp9l,3.2249125Q@.a q [
Elektronun magnit momentia Kk aj € d a k € urlkun:. mi i fadbp o
e=12gb
Burada,
12ispin kvant sayeé,
b1 magneton Bor

gi elektronun n¢vb bDtraféenda d°°vr
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X¢sSsUsiyybptinbp gatqgqé dbprbcbDsi ni gestor
EPR spektroskopiyaseéneén I K Pri Nnisd f
el ektronun mikrodaljaleée k¢a adsor bsi
el ektronl aré ol an hi ssbpci kIl br akkar
el ektronlu mol ekul |l ar ,50 & &415].d met al | ar
Lakinmbp |l umdur ki, bir -ox mol ekull ar

vDziyyopt i-miimi npaykEorbabrpr ol dujundan (Y

Rezonans spektri vermir, - ¢ +kniyoxelireBut r
tpmaterial l ar negvol bor ptrafénda el ekt
ki -i k sahbplbor spb220s4%4Bpn di amagni tdir

c ksoieng t | pnemMparkitkr onun f érl anmasé tobpt
i stigambptdbp bir sahbpb meydana gbptirir
-oxdur . El ektronun enerji sbpviyypbl obr
par - al anma amdislomr ddalyjaali @ p 246;sK832lhi dpb edi

1.4.Bi omi ner al osiairknmabiyydi a d i s

Bi omi naft @adamzmibnn mineral bomplD gotirmp prosesbrinb aiddir b
hom geyrt¢, z vom,db¢le vi  dogabedsm soa arbcb- o X i soili Ibir gadmodir.
Bi ominerall akmarimanm®%yv cardg ativa & ipkhaol yar €
g ¢ mdirmpok e - én mi neral l ar formal akdeéer dc¢
minerall akmék t,canubmeogaeni adyagpeddmé Bu b
altée taksonomi k bgminenliarombla gotirobilmoogakaliyyoting z v
malikdirlor vb organizmbrdp 60-d an - ok I iIm¢g i neyypa | Edr | m
Mpsolon, mpyyon e di | mo rxudr jr aaskékzd ralradn a t onurj
fosfat wk ar bonat , yosunlada epldliaartéo ml ar da sBul i
mi ner alol aft omanktoéeil arsitar mgtxar | ar éoorvess) ¢ n
yar anmairglrnna Aok kar edi | mmktdyonki | ds onc
mi ner al | as,skelketbr s Jmogkrnal akdeéer ér | adrya geyi n

kristallik olur. Kristallik minerallara aid &sium karbonat (CaC{pvp kalsium fosfaé
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(Ca(PQy)2) g © oenipk olar. Qeyrikristallik minerallaraiss ¢ orlr i, di ast o1
aid etk olar ki, onlar da silisiumptkibli orqanizmbrdir.

Digr  n ¢pmmispb a kt er i yal ar é nomrved @ 2 @alk ydtd
ai d ol dwjolamRBiologlyelnpf or mal ak an otomi nxesrsaul sli a
Ssul | armgnha;, mivbt ¢ I mk an | ar Kosoon, meanetotekdki r
bakteriyal ar dak g0j)ntazijangi stusvis re on ibazldr §0aCe)( F
CaSQ, BaSQ), hom- i dominn s a x | aorsoef edimaosié (vf er r i d i |
FeOs A @) buna aiddimr [116, s.12].

cn -o0x yayeéel meskg nybkoawm a@glrad émar st r ukHi
¢, - ¢ N pokrtan kblsiudnun fosfatbk ar b o n adiddidbru z Dat ar én
birvboy a b brmanometrén makroskopik giymtiorogodor  yDg, sveyypdp idam
olunurl ar . Bsindbh @ Ix f dian kS 2 yimfbred Ixi¢ ks uakkoa ry
gur ul ukl ar é notiriry Biolg rcohetdenéida® o lgu n a n bi omi
mexanizmbr i n i onilmssigpb © y ¢ kK ma r mng¢, aveaPr kolibedisalodp bir
- oixe yerinbyetirilir [173 s175181].

Kalsium karbonat, kalsium fosfabbwa silisiumdanibamt olan biominerallar
dosbk , mpvdifdal anmad kf mf umgk Dyefrido [490, 8.258].e r
Bi omi neral |l ar é&nolu mishbioh e r &  enli®dynmd a ahiyyat
mol umat | avp égaocoygr®° onl arieni 8 z |ahrsaul | Elgefinden
monimdnilmbs | ni n gar K és éené X3 gnaygs.144]. bmr oksidi r a
hissciklori db, hom- i@ ni n o rolbra rmé;nis antaindioha€irg bilor.

Bi omi n e praskedicankummaipic iakd &€ @rigraomdtz mdo x u ma

geyri¢, z v i mat er i al brar ekagphrbiadoji proseszaidde. tNdrmad |
(patolojicon for q | i ol araq) hioh o ok rkiesocoa bpes#ildikne &

nozamt ilp xarakterip olunur ki, bu da mineralov¢, z voikiblpt ar asealida
iyerarxik oviyyolordbq a r K @sliérq | zéa mha e &psoir mgakgpdp il k- K i
Anor mal o bi omamms i al | amsiBhywe mgvf ol ogi
istiganotliopn d i r i r . Bu ¢ zviorminn @ uayardnmarekamiamp, o
hom- i n i mlif aggnzmbr torofindon | st e h s al o fokkob &ristal o |
mor f ol og i y atlbnadriérniécdifliyi huegyxr eollyi klassik vbD my¢ a s i
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pdobiyyatlardant r ap$ V ier t e bl .18, [R36, 6.2 | [. Diglowgdki brdd
bioloji cohotdbn nbzarmt ol unan mpboagplrial ¢ [aaxmaa mar f
vurjulayaraq bbajmi edelioiad Il iq k-moZogicn #kiyl br irpli
Sérél megkder .

M¢ olti f y endrhDlptonmdp mineg al | a Kk mé K t oxumal
me¢ pIti f kal siuohl f o3 uamxasidears | mt & chl r . S
dosbk f unksi yaséndan b ak q akibinio tongislonmogind n
mé¢hem bir met atmo Ini ke dfi umdki ssddgnmeinke@l faza apatit
nanokr i st addr &,rbéntad danoinki Bu diokompozitbrin bhomiyyotli
mexaniki xasslpr i co ¢edheci romd i rooy in @ iy @m@irgeyrkadib
xas®lDr 1 ni n ¢ merjei, £12E31 Bakmayarad ki, abn b u nano kr
¢ zZVvi psaagps s | h e s aix @n pbeldilkhomb kollhgen xaric edildikan
sonraqgeyrs abi t ol muaw @osdoe s abi @l oj | S ¢ mrk
edn fermentbrin ifraz etnpsi noticosindd) ond &r ®d uhmaséneér
arakder marmiak i rg dbisita ooy ma méhk h adedda |dn
(yon i aotl dln@udar) bla bilirlor [23,s.53. Tob i i g ur u Ibm g blifolarg n &
bir-birindon  forglonon bu Db i i v a odioéenq lgeyrradi, theyotamiz
n ¢ mmipndirlor.

Bunl aroambvbhergkmi f un k s i ybaétiamr éunye] uyne r ddna
s¢mgkl goruma fedmyesong ab ag € n Aoa noesgaid ediby n
bilor . Bu oo ¢ muaik vboldl avaml eédeér | ap,.hotaMadiras i r
bi omi ne ©albHsdukola hu maddbro vbo mat er i al | ara o
y ar at onadgi meyikor [158 s.336337], [92, s.1].

Y ¢ Iksimpakt faktorlu w y ¢ Bkgstinad edibn PNAS (Proceedings of the
National Academy of Sciences. Milli Eloil Ak a d e miohprbrsié)n & jn u rXi
professor Pup Hilbert (Pupa Gilbertp enun phbor | i vy i al t eviadisan V
Universitetindn ( AB k ) b ipmfindpr donig kirgilbriiilok atl s i um Kk a
boruw- ay ordbshtn g - © ki yanatlap aterialadoniz sakinbri n i n phmo
-anaqt i kanl aréenée yaobadaansfrarsmadi pdaas &

mol umat v e r olifl omberettimal editM ¢ ki bu mexani z|
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hadiosininbsas w° oml i pr i ns ipportomoii t Wi edigld s.29].

kok i | 1.4. 1. B ptioosimdoy&ananivdqaok may urc u  f u mk s
yetron ki r pi (nbnbkx MamdNawsNet)

Bi omi ne satsindbapma €l an ampgexloiéd qniad atr € @l
de¢kender ¢er . Pr of erade dou salbtio lalp @ r ©@d glinay atti |
m¢ h ¢ ml ¢pgvig echepk Wildirir Ki, pgor bi ol oj i mipsineimsanlarl a
yerinpyetirpbilsolor, bu,elmwt e x nol ogi yanx nmd ik in K @b ré
gotirobilor. Tod q i gaalti-n@ b u pr oysuexsa r éicepypariki endsaibpuitn
yeni nanotexnoloji hadisorlp blagpion d i r mi Kk di r . Pr odixale s
pnok dakl €] a ogplst ¢ mkawe@&m bitpdgiga to sesighop \odr €
tok Ki | abml a no@& qpi dedintlori B0i K bi r 1 i yi gurar ag
apar mekdeéer . pxBlg @mi &sksiolr a tbl eaypmkladanilp ombkadna kh
edorpk bi omi ner ahlslualkumamlean miriir, saEionexioolb
Kirpilorininiynolor i ni a vo@ ki d @ mracehepginddhdor i al t € eith d C
kristal yaramanegpdorttod  a g e t omblikodo-re.gmpMu n k s iy
yerinD yetiron  ari vix Horokot funksiyywtsoanas somenlell vy us ki
gor uma f un koyatirpna s-&annéa qybrearm,nekyinn pof ith&kmk &
iynolor ¢, z vbigeyn¢, z v ik lordonlvb eyni zamanda,mhizvboo k e an s u |
geni kK yayeéel mék pkaddndan iba,olanoblomimeland rAx k a r
edi | mi wnkikirpilorkii ni mofmg rdlkad ii y age@ron&pi yn&kn ikra f &

baka - atpiéir méri kaln mor fol ogi yaya -adia l
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guruluka mali k ol an bu mo nogribon A8satadnda a
Mersedes logosurfanzoro | an bi r s ton[92ls.l205l.a -evr i | i

Bi ol oj i mi nesinimh sakima  dilaan sbirrul -uxxa
olan biomateriallar olan ilbiet i n mo | y u s koaiz kapiloBnin iyAb@ a
s ¢ my,kdbniz sakinbr i ni n oris W ¢ $trukturlar geyrbioloji prosestr

noticosindd yaranan kristallik materiallardan tamamiforglonirlor. Organzmlorin

gur ul uk Ibfnksonaé\nqgeyra d i mo r f o btlorpma Ixi¢ks uasli
n eomorholodon k e - | rodbobddrganiznd® v B mo r f  mi or estehsdl

edirlor . Mi°moropipdD isDby ar an mé K mi or éodrieon x £ skt
kristalli k str Bkt bkr astaladikimadirrfudluxdia

vDeyni zamanda atol ar € ni z aml €& ofdsl forgdyanrgakkdinkr §58, u s
s.9799], [61, s.57].

Amorf madalorin kristal maddiorp - e v psinih mexanizmi Hilbert » onun
homk ar | arofiedon t a p a r @Edigatarda tbrtorof | i ar akd
Bi omi ner alodinenkmaayythiandii,s me x @aamby z mig @ iDgeD@ y E
goyan alimwtod qi q at - éddggat obyektugbarag rodel sistem Kinmniiz
Kirpilor 1 n i Penmakén bi o mibosnreticoaiidd yaranamayoltria d i
tod gi g et .mi tkodlaraqdou alim qrupu niz kirpilorinin metabolizmind
kal sium el ementinin m©° v oru @od ga lgdau j- ven e
torofindon bu istigamtdo ar akdér mal ar doama sapit krestallki r
qgurul ukl u bioopat e+ @ @a dpidog d eldormopad | Exmt@oor n
O zos di gi ni tapar RQLss#A@lbut edi | mi kdir

MDl um ol mukdur k i ,poticoginoboynair naenraanl | lkamimat
bi omateriall ar onlibas @inl ayralpdadchaizayad o £
olurl ar . B bodomamMmemgs € s mi Inlerm9d v n losiiiblsa wll ay
Alimlor bu hadisnin hor morholpsini nbzamtdos a x | a mé Kk , ond m. Dalan| €
ar deéec el oor nmgtiepsinabi ltklb gonaotp gol mobr kki, amorf hissciklor
agreqgasiyaya ujrolegyaya nsalk stadiltwnaoimdoté&irl bom o

Aliml or beb fikirl or mpldr abh i z srkirhysdindba Kk k a r ol ul

mpolumatlar, o ¢ plom | yeni  biliklor bi omi nerall ar én y
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aydenl akdeéer mekjvoebu prasdésia n n onilngsr insan baliyyotinin bir
- OX Dirditot bi g ol unan yeni kristal qguru
perspektivbrovby e ni e | mi uj wh 5.2v8],&7, 34244218J]a - a c a
Qeyd etdiyimizkimb i omi neicadnlas&k nmar gani zmi n t o
olaraq sbprtlokmbsi , magnit VvD ya CDZ
mextolif funksi onal mD gest onblsoird i ¢ -. ¢ NB ami
bi ominerall akma s¢m¢gkn a@adikl mipk gqwah éfqu r
il b yaxké tbokkil olunmuk bionHonner¢azlviia
dbp geezywrii komponentlbrin minerall akmeéck
r ol oynadée] é Mgabut ediviirmok dl bhdwma snal
tbpdgigat i1 KIDrini onl arén yerinbp yet.
ayeéermaq gbpbul olunmukdur : a) bi rinwvva i

tbpdgigatl ar eéné b had wohaeaninirn k iBuvapfk & roé&rd o n

me¢e xtol if mmo n h \skterinuokr ti unrdl paf roél noégni,y a s € n é n
°yr onihlogmgia ®e-ii kiilnicn. kateqoriya 1is
inkikafenén, onlarénpfagadaedédinin ©

Bi omi ner al | ar éondfindbni r bioorlgognii zmuntk s i vy

edilmpsinb vb ya bir organizmin maddior my¢, tsiaiMyad noh s ul u o |l oma

bioloji nbzamtdbo | a n  mi n eyadiobldjimdeksix dv r i | mi K mi n e
tosnif edib bilor. Nbzamtdbo | an mi ner al |l akmaya maqgne
Bi ol oj i cbhpotdbn i darp ol unan mi ner

magnetotakti k bakteriyalarén toborkibi

Dmbpl D igdoilrmbsBu organizmlbrdbp magnito

mi neral |l ar én canl e al opmdbo - 0 X geni K
n¢ mun B3dsik8]. [

Magnetit (FeO,s) vD ma g e mHF&0;) (amohissciklor i canl éerdoor
h ¢ coelakili ferrimagnit or K i bl i n a raklordirl Bu¢nbnghissikloans

bi omi ner al |l akmas é& Dbio mostleng x bpigiaxit | B ibrindp,iq a
ilbizl ordp, bal é@bgot & adansg anobibor[I4 s. brg],kl47vsa]r[185
s.20§.
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Bakteriyal arda bioinMangenriatl | @& ma I ihsasdi
geni kK yayeéel meklar vbD Dbir séra bioloji
me mk ¢e¢n Mol umdur ki, me¢ asir dovr ¢mg¢ zdi

Dl agpdar m¢gxtpol i fbiolgisul fiazéki k9 onovagniny |

nanohissbpci klbrinin sintezi hpbpyat a ke
nanohi s D c-iokxl ptrp bbiii bi ol oj i materi al |
ol mukdul ar . Nanot esxnmoltddgi yiar pd amgmsyiiy
edi Il mikdir ki, ma«Lsrma dq nan b b iFe@ dDnpgekitha r
metabolizmv D canl é organizmloborin fopaliyy
oynayeéerl ar . M¢pbyybn edil di Ki , maqni
bakteriyal arda, g°bpol okl br dpo, qgukl ar

MDIl um ol mukdurgaki zmdanbé&an maqgnit n

sahbpsi I | b gar kK &lpé dpled btinof doilr rmdacd poylaan €b iol
bi oreseptori br[@éddet], {183 d18]r a Eber j i t aks
bakteriyalarda genik yayél mékdeér V D
r eaksiBakstéedréiry.al ar h¢gceyrpbp enerji m®sabyVv
h¢ceyrpl ori rmophiptap egdaomr onvakaettakdikbbakieryalar r
aerotaksisdbopn istifadpbp edirlopr, bu d

c.steéenlgk okergen konsentrasiyaskinsmlkg
magnetotakti k koksl ar, yer | i maqni t
geomaqnit sahbp x R41sp20720Mjoyunca ¢z¢érl

Magnetotakti k bakteriyalarén kbpkfi

mi krobi ol oql ar &, ki mya-¢&l ar é, fizi kIl
di ggpbpt i arteéer de.bakotleurm yoall daur kmpbp,x shu s i
mal i kdirl br, onl ar geomaqnit sahbp Xxb
bilirlor. Gndiar @ins theud agdeeyor inano®° |l - ¢ 1| ¢

i barpt ol an magnldg osomlB&fa mMsaselrahéma
yé]j él masé ¢zbprindbp bioloji nNbzar Dt P
m¢byybn yerl bprdp bir membran areoztilkoud d
il b -°kmbpsi n D [t156c.8324341.d b bl dbo edi |l ir
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Bpzi bi ol oj i mi nerall ara molyusk]I

s¢ngoprl ordo, diatomlarda, diklbrdbp, s

kokil 1.4.2. Magnetotakti k bakte
( mpnwoiokii / [ O dgd s stz dz0

Dbomir mi ner al hi ssggi kil bpariptmagnetH
i stigambpt i Boyymca kHinsssioadikkd iorr.i 851201 -
nM-D bor abkir-iockl ukristallar i poumpier pamarh
temperaturunda dai mi maqnit deyil vbD
g D 164, 5. e(1278].

Magnetosomlag u r u | uileikigattlipiddoleogp il o hab olunublar w kokild bn
g°r¢ndey ¢ pdkgizmgil nséekr amai g n et iptdirlok kil k.4.25. BU a
magnéosomlar Ior bi ri ni noxmuoa UGS wnin wlant 120 magnetit
kristal én od i.4.2). dakia e ogomlgr kobii ki, sabit deyilbr, ptraf
m¢ h i toyyon on&ilorinbg °odoy | xbiloflor.

Magnetotakti k bakterilyml @otdiar anialginent
ya daha -ox sayda ola bilobr. Magnet o
kristall aré araseénda mavtpmginti t @ & miAN&od & g
ol ar adrvoMamK z gdfireon éentbrana trkidilir. Birlikd bi Bybrkon
hor ki -1 k maq okimsi magngoosomaonc i bhii mli n bakt e
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istiganptdof @ r | a d a r aotprindo@ istifad étnosinkt@nm edir. Fiziki olaraq,
magnit sabsi horokbtsiz magnetosomorcirinin vasibsilp h ¢ ¢ oaig magnit sah
xptlori ilbd © ormdpbsinbvbistiganot | n Ditmmbigpamkan verir L91, s.:14].

Kl mrdz-lanaj] én mmgsidkal nibedibzgla n abjnoibmgolmpsi maraq
dojuran bir bppiros e diaiobsul KRdsdbigeilin ¥ geyriadi
xas®lDrinD g °or ma r a cpdiggat  obyektidir. HmM- 1 nilbialor i n - a
bi omi ner acsindatednga gaéahar da modreada bgnearheg, kit
phomiyyotkbs b e di r . Arpaikld ék ima | ialr bkigidingogribon 850 a j
99 %-ni kalsium karbonatk k i | galandli5%isp¢, z v i bdph ibasmtdir. Yaranan
kompozit kristallara nighipn toxminon 3000 dfp - o ortliye malikdir [129, s.12],
[114, s.10991 1 00Qi.zikKnl - anaj énén bomo niarkeryalnl
z¢ol all ar b°y¢k rol oynayeéerl ar. Bu bz ¢
ol unma sosinb,a , monrsfvo | mbfiygdns@ami kaséna cav
cavabdehlik oticbe t i lbpam@aj b mex anpbrkd ok a vka nvleérliée
-anaj énén qgoasroluhan kiammetk prindiptin tot b i qi , I nk
optik, elektron w ya str uktouori xg@bkasi wyni kK o mg
I st ehs akedbilar [207 si].

G° toklobdb mi ner al Ddeghadbh@idpklormméne h ¢ m
phomiyyot | | rolunu arakdeéerpain bj tpe © dni toloklero ¢
bi ominerall akma, trindo p art -i a laak48m &. 10911 0].0 $
GO dboklor i n bi omi ner al Ibdgig edrkba k& k arro |l edu | 1
g °oimklor  z ¢ 1 al Ki mi bpygpwii omatnreir il h aki® i ogp

matri odobi eompivner al |l arén t oplpaymmad @umng €
ol mukl86wsi2 ][ . ok® b n kon zamdn (NRCO;vDCuChg ar é K €]
istehsal olunan mis karbonat kimi nmstk i b | i mi roreyarada bix. Mik ¢ n

kar bonat é&nopklpstroéndos a ha z ¢ 8i bf amazn oM unan z
ipbbak ver praricinddg apglt anpbkb w ¢ ¢ @ bdkler to®findgn® b
yaradél mék (-°kde¢r ¢ m¢ kpdmokrafrobl oongai byyamsi ér

edilmosindd r o | oynayeéennekKarbanah wag “@mkioa s ¢
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hom- i ni n bu proses ¢-¢n substr adrantorkabli u n
fosfat Dbi omi nerjlédsltdlr éné yarada bil

G © dboklpr mi sel iy Ki mi t aneén aomrirlpb ki, bu dai f
-%kmawmi uwmn nleolkal laost @gpd rag/ré r v Ur arn ¢/c-oognil éz
hesab olunsa dAspergillus nigervp Paecilomyces javanicus i mi pipidoP duna
gar ke d°zg¢ml ¢ ol obklpbtorofindon istensal atuearbidsdp bndarr ¢
hom- | bsasm oksal at t onr kKgbgbu K t ampkaé s all | dBkha
s.20614] . I ¢ Z vDn tpleklork Tu Aspergillue hige aSerpula d
himantioidesvdD Trametes versicolog - ¢ n gl ¢ kozanén 1 Ktireé
art ér eooklorirBapatitgpglal ena mi ner al |l ar éné62ak:
S.269].

GO dhoklpr torofindbn mi ner al | ar én par -al anmas
proses vasisilbhoy at a k ed g irq | o Imokibalmofingoh b o k s al a't
DN - Asgergilus niger, a r d € Sapula himantioidesyp nphayot Trametes
versicolortorofindbn ifraz olunur §2,s.2722 7 4 ; s .09 J@Bkb Mypr u p |
bu I mkanl ar é& Kkosrr oghfPrga ybau o ayy;osselpri-vh X
i gtisadiyyat ¢-¢n b°yeésk maddi probl er

Bitkiordb bi omi ner al bsiaRitkiar albmadbidsb i omi ner a
hadios i m¢ h ¢ m rogle no Kn a yaBtkd ordp) ésessh kafsium oksalat
kristall ar e, kal sium kar bonat vD Sili

bitkilpborin hbpbyat fopoali yiymo | yeti indipr Imgr

bi omi nerall arén qurukuBundan, vBIl s¢s am
yeni dpoip &b y¥Ms.lllpr |
Bi omi nerall akma hadi sbDsi thiotykait Ilémrdia
Dhomi yybpt dakeéyeéer . X¢susil b fotosint
sppi |l mp, ajér metallaré zbpbrobporsiz|lokdi
bir -ox bakga fizioloji vbD elkg$.199200]. oF
Biominerallar Fe, Mn, CaobMg daxi | ol maql a bomob s

golbbilor . D¢ ny ada a lolf biodondireenal mhsubkar nolyamelur. Tokeb
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kalsium karbonatlard o s f at |pa r Drdtikasiyy Kd daxil olmagla biomineral
d¢nyaseénén odinPtok k k | do 28 6. 6BKGE].

Qeydetmk | azémdeér kiilpk&g&al at mktaul oski guanu ai trc
reaksi yas émodkasna | yaatr a nuépokyeysiu ety v °azogirialir ¢
maned i r . c n peghk eiokidy®vr yblunfbitkiliordb o k s al at €n
noticolbn d 1y Dr i d °neil@? &.07i].Yiicca torreyi L(Yukkatorii homipbk a K €
nmohon g  k o | b i t kpipamaw lonzoyir, viptBnri ¢ Me KK s | Briaptbidiq )
olunan radiokarbon et i kogvakuol kriatal gaketiibo n
daxil edilnosi askorbinin bu bitkido k s al at ¢ - ¢ n wwai¢lk8s.861] d
s.866].

Ali  bitkil ordp ¢, - bi omi neralizasiya S iDone n
edi | mi kdir. Kri st aodakal s i yomploginsos krigtal & r
v akuol diaFpli&ristalmembranlaph dud|l akan kri st al
VD- 00X Vvaxt kri st ad membaaklariadbomdirilr ¢4, 8. 6HA |r
Polisaxaridwz ¢ | al én m° vcudl uj uordlamyoviloaiot g a ,y a
gurul mamekdeéer . Tam iol ag avik kmdtsréit il gim
Sistolitiordbk a | si u m kEm@pgblrDeiradisbnz v i ma kK iroh sk t
aydéendeéer . Kar bonat okiallil koeosiilebirikddoy at me &
Deminerali zasi gwa baul usnznvu Kk fokidsefl°as tiiital 4d v
sistem silisiumgel’by a opalori©°lkigmt¢ lhi dr aksidircombné k
gomos i di r . Si | i k on ;pektk ihigsasiril@ olagphie mo |s eéobdiy, U «
birincil d i \oraAli bitkilordomh o p d a ipdlagoe imh ¢ z V | ma
m Hyyon edilnomi kK &7, 3.199).

Kal si um oksal at kKristal Iopmr€m»xnolsenry]
tropi k bitkininonyatklijre warypaq |lodorhapcg
hos s as t mxu mgdthakf é; - ¢ n bi omi noetdikdot | @& iord.@ h

Bitkil or torofindbn istehsal olunan amorf silisium (S)O f az al abgé&e nmy

sil i si umpddsvpmp&Emléanr e&doésri .| i Bi ukii Ibi omi
todqiqi ilkin tokam¢, IDbialf | € bir s ér a sboba loll arruskmd ry
ol mukdur ki, i dlckininroksbayyoti shbmmygotk mitpdardaksilisium
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yéj magq, t o p btimomaligdiriom a b iAlpiayryée bk n hrazkea hldiac
olan bitkilorin silisium nbg | | z¢l all ar e e am¢poagyd qianyma
e di | mibpolich blunan oticoloros a s € o duanm @ | mu K ardoki silisium |
bi omi ner al | ack meng & ikaeatdirinflbZhsil}, [L27, s. 377].

Bi ominerall akma artéq bbrpdavagymlmg zs tkr
pmplD gblmps i ¢, - ¢oif mategiallar verir. Beb ki, mpsolbn, kalsium fosfat
onurj al élpa¢ vw@kodasixkibhisog i di r . Borinrsthindnadan b i
silisium bu bitkilori ot yeyonlordon g o r u n moh yp& ° okiedirnfunksional
kal sium fosf at gomindp ¥ a X k aordh i hoeuyopdagadha r
y ¢ Bks qur ul ordodnlara tast ginknbyib.

M¢asir Dbi tloasaceaten\psondrdcodoe | r | i bir bpsan
iiptoc hi z o | uopmipoknoingralipe Hi | mi Kk tor b x @ imd ia D& in
sahibdir.Loasaceadé nin fitokimypv i gur ubibbu Kyla XpR sslbfiyk di r
onl aréen biominerall dumatan8§ @ chddagend®Bi e
bitkilordokifayptgpdor yay €l mé k b ror, disoliioovominn e r al IF
trixomlar ibbn geni kK yayél mék Dirii on ankBoziabéki ia
fosilblpor i1 Dkkgbr b i r t ¢pkkarakterib glynylar wlhot t a I bitki n
gr upl ar éoinoha tr¢aksomedigdpt cob edbn b i t ki mi kr oo
olunurlar R26, s. 5449]. Hipodermikibiynbpk i mi ombesgwns f unksi y.
tomasda olan heyvanlara toksin xaricesm , s & ibsf a ssled | gnbfiodbh u K
asan/! éepgplbiampbygne rxl¢ s u s i b i rolbbnedinx @icithonk hiitkisigiry, ¢
(Urtica) u z u not kalgiudhdkarbonatvp silikat ilIDb mi ner al b d d
bi omi ner al | ad eveydamapddi| anblumdui. lsogsaceagin sancan
t ¢Dk | mor f ol diida-y b a x 6 md W x185], i 78 .36 ].

Knsanl ar da bi omiosn eCroaxl | anm ma q loh&addenies| a
bi omi ner al | ak maszZrurichompzzoror £ - g4 o @ r [aokini a «
phab edir. Hath az ér draal miakenam®E n mmn Qhelr al | ak ma
yeror i n hans é& ybonbsinoadiqopt geyirdiraBar doiringon forgli birinci vb
i ki nci kK ronkegltr a | Is@&k m& i m. Bi o nodagelunar]l Anunk r

X ¢ S upHori woy noticolori hortorof | i arakdereéel er. Toxu

58



hadiosi bdob i yyat daopniiyemipskv i oy rol wrgnior bu pkosedin y
mineraloji \b biokimybv i baxémdan omamdiSzsadifllé ver il

Laki oyyom¢gedi | mi kdir ki, toxumal ar én
phomiyyotli vb zoruri funksiyalar yerip yetirmbklp borabor, mbnfi hallara, Intta
organizmin mohvinodp sbbob ola bilirr Tox umal ar én b i oowriliyie r
horokot  f u n k s i pyetioe nse¢ opygk-liemnnf un k s iy @geton é
diokil n yarpaajpdag & eir |. Lakin yuxaréda ge
bi omi nerall akmasé edgmdp sbzba ofea bilid 8ir Dobfudn e n
art er i yaKoraporneniinin gohvinbp, digor torofdon isb beyin b a | ordpy
destruksiyaya » K iDK il n y ar aosirnesbsbéon a Mi n e r atrinina K
yaranmasé€ & - ¢ n I K k comrgia nBel nkbmpoanentnn® v
mi ner al | sk vwok r ma d é brkdoziork analeirlorm. Kr i s brkadoli a k
dedikbmi ner al | a k maaoyeyerlor moaordd tawua b i |

cgor bu komponentkdbon he- bi ri ol mazsa toxum
deyil. Bu wbziyypt hom zoruri vb phomiyypt | i mi n e r &, hbmada zorarli n ¢
mi ner al | akaiaola rbibrv.e, n Bi o mi n eosirdd & a & md € rsma
todgi gatl ar én apar él maseéenda, b ioroimbsintoe r

mpgsod kal si fi kéansé yamogaand'a mfeaergk ens® vcud o
- é x ar énlyawmadsda mrovsiziok d i msii | ny o IDll esmpkelom éarmtdir. Bir
gaydaolaragatx u mal ar é nonbiinocelroajlil ayxpmbaa saét éggi znhiin
ola bilor. Bu wziyyot xpgzordiil ti p mi ner aldiftaximaa y
bi omi ner albiralkimafsuemkéayetizitodkoa r éni pyer ah byak
a - éeokildp Kerinp yetirilp bilor . Gi zl i mi neral |l akmaneéeé
doroep hossas olan kimyy i ¢ & othidi vk °oyiilbhoy at a bphiker: Onuni |
makroskopik wyaxud da mi kroskopi k yolla a
mi neral | akmék t obphwemabpa rkéorkl | ok deaglimyg.dakin d
o n | aprkibimdp yt¢, B(ks mi g d a didedementgrx tm°® vcudduror E
m¢ Blti f bi ol oj Drisinpyerlow & uki Briefn Jog worin damr |
gurul ukl ar & pvozaediréwo yaat olml a 1s & rodolknt mui rklplers@e M
yerlok iprr . Mi n e r a bnlinaveziyyatdp ylayara Ibilor, vbo y ax ud da
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mi ner al | akommaipa. -@ivz il mi romlr aolarbga a ma& d

mi nerall akmaneoemi makshoepRbdDki bl ar aq 158an
s.336].

S¢magkiln mi ner alplsgmmp&s &od € digleadhi ni n o
golov i fosfatazén minerall akmaoévib afkoas fc
karbonat hidroksiapatit- evr i | di yi g e nektdékr éd lmerka gk
morkozlori vard é r S ¢ m¢ k loloil | abgeéetnéi nn d k orkoalorinen| |
dol dur oilomsmndleéi vkri stall ar énokitvme mp K E R E

i n k i B raticobpniri Bu proses saginds ¢ m¢ kK o pt i malbrini gigpc
edir. Bu pnrdoostengenez faktogimbyssamilbrini anlamagbm s ¢ my¢
yapékmaséomdoal empomgi ni n i nki ka5 ss4b6d53], v
[158, s.336].

Organizmas ¢ m¢y¢n demi ner al brko#Dma s En ky as
spbpb ola bilirlor. Bundanb a k gqa kr iokozler li | & v md erokumsiald a |
do olagpli ola bilor. BelbbkoraitdbpHié n aqtiiy omcHoe bhomiyyotlitos | r orog © ¢
bilor. Beb k i , s ¢ m¢ k pkikkarbohah lgdeoksipatitdbll etmpk ¢ - &sénn |
giymbtinbnobzamt olunur, pHé n  qtiipht<®,6 oldugda hidroksiapatiblholur. Daha
d°J r grwt,r af m¢ hi t Afasi di lboladilora.r s Ar 4hé
oldugda i tob i i s¢mek meghitinin Aasidi fi ka
vernos i Dyyoy Dboblor ¢ z ¢om by at a  lobebloidon . b &5 r 1 b ofag m,
mikroselor vbomi kr odamar | ar éem .t Btuwmldrmaaxs & axibgia
metabolizmininmh s ul u ol an gaz xar pacsoildnaf ii kmksai
Karbonat hidroksipatit kristallar aré q a s @l mlunéarou maticodio kollagena
maoyyon doik omolp gol i r . B¢t ¢soico diihand s ¢ meéry ¢ n
parametmrinin zoifl ompsinb gotirir vbs ¢ m¢ k mWalaa !l ur kK D,
yar anan qobob @d biia[20R $.22 | s Bni -bA%&ydy vy muk ar

mi nerall akébl ar . bplbakri nqgavednaa od aamaargl ami
sobob b u damar | aoglikimypa torakni lyiamiéoolagh bnairtodiler. | |
Belp ki, arterial oksidbk mi k d i r . Eyni z a mdomgoloeidiravViertae r

damar | ar é nmobagodol athu rgeunmd urs. Vena olabmdr |
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CO,asanl eql a bkbmbdotoimBelbhirfbok gs o ol masé art
mi nerall akmasénéon|l ydranmAstBepgtrya §aine
bak bgerchamar én di varl arpbrgdg,n meg yoindobaa @ |
verir. Digorr mi ner almi armmalean ykhi mi nokidmvby a K ana
f or mad abilora.k  vAerrt er i al ortpetim getiribikdbrak mla¢ n &
Bi rionendantant di r ki , arterialbogawndaamién
isbarter i yadkankaé (kkrriisstodaebzlbraz a ©il yna) € ché r .
“mi ner al i zod#é$omowlot U n v g EB) |

Arteriyal ar dak mag z v noR morlomhi nneerraal I0 Yegrik ma
zZVviok morlorhi ner al |l akma m°vcuadndu-aox plromait
mi ner alol ak kma hoflou dpy ipr | ¢sqdyrie, z v i mi ner al |
mi ner al | axommaho 4 © ko¢) nmtacsléma . m&age kio borg zy2a \
holledicilor, geyri¢, z v i -DPido gewrit¢, Z lvoiledidior tolpb edir.

Bi o mi n e hadikdine X yomlmpsi salmsindba p ar @iga g attotira r
ki, toxumal ar @&nooyna mleodhog & Lt ialk ke SB€&r Mo mec :
hollolma gabiliyyot olanmpbh s ul u a Kk ma ] évo phomigypti yloixrd ur o |
vemn bu hadisnintos v i r i akaj] eédaké pikozimipedlierk t okirki
meydana gir. Bunlar i yaxénl éogndael ekket-r i k ytank |
Amaqoridti al. Elorenks a h ikb yglkdn t ut ubsiadobavbo n
ifonl arée tutumandéoandgtda kKai bebal Dar ,
VwbosS. yaraneér. Bu prog8sl3lbu gaydada da:

Kalsifikasiyawvoy a @i ciniyn e r a Ibjyoa prosaessden, hadislordbn
sonr a I nki kK afbu kadienri .n XA nsku «ialf & pkan verim f
Knhal yas b wmi hava {olu, pipd yolu ib m¢ xlit mikroorganizmbr,
mpsDiDn v i r wisklbrabakteriyglér bs. daxibk e - @ bséed a prlordp y
yayéel érl ar . Bru afgdkirpoirmma@mx a me rolicedp do K i
madalbr m ¢, isianotiéodindd m ¢, ®lif toksiki maddlor ifraz edirbr. Bu toksiki
maddlor i n ba] cilw e @d il rair € § a rosir noéganizma Baksinldrin
mi gdar énén artmaseée hes aohénaewirzamarda i
organizmatoksinbor daha - ox ¢ a edir.d@nuniadagpédanotbieg dh©
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aj obytosi r bong.e Bd nki orajhomi- y nion bakga C
mikroorganizmbrin, toksiki madalorin destruksiyayamoob olan bsirlor | arm €|
vbziyyot i n yar ammas$ 6 X tlameogolya éomholosidir. Bu nmorholb
n ° wtilkristaizasiya mrkozlor i ni n y a rodondmravsiémkéi ksaifr et d
I mu mbptlp,yagciyor mbh z  vena damar |l ar éndaninv e
arteriya damar |l ar énda rétbemsiningey ad an &ret
mpkance r . BunotitosindDipd 7 € n qtii dgy nprek venoz dgan
haldan arterial gandadkpviyp- e v r i olikl oy damaBaeda kimgvi torkib doy | kK d i
¢ - ¢ N bnjoksidbg mi Kk gan d°vranénda damankik
edirr Oudageydetmk | azémder ki, sajl am, ipn f
zodolbn mi Kt o X u ma | sombiadon omi mMmaenmaas| ebi ask m& | K & d |
[93, s.12] . Organi zmin sajl aml éj é yohfx K
mikroorganizmbri b a k't er i y al aomklor veg. orqasizimenr ,- égxlalr é
aj] ori yi eksmi cezyyotdon normal wziyyptbg ay émkeéd (1k 4. 3) .
pH birgodor goloviolurvok al si um f osf at | ar éov ickaikolus t ¢
[232 s.7273].

kok i | 1. 4. 3k alAg icfi iyffbstatsxioy ees@reda | aqosveiq a
Organizmiba ] oiogpy ar anan Kkri st al | akddmg° pkm o
i mkanl ar & vekr deéarz.é m@leey b kkda t, ;i of ri gke@pgyDIyERdN €

bir - oo p o odngdral] oliorgpb aveon g a z  osiRp tosa edirok,
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onun \pziyyotini pisiobk d i roi n ki odajnc i ygou mb y yp°organigrkird
kal si fi kasi yas ®pagud dagal otmoké s £&-n&yyoamdana x| é w
varder . Bunun ¢prkzloinirksgy iésntéan| |laizthd) sduggl l@ra e
¢éxék yhor-|i awok@knmadalor i N yar anmaseénelbunug ar
¢ - ¢ oorgahizmi mikroorganizomby ol ux magdan qgor umaogn |
hoy at a |loseisomg BItini mpmanfpriemgpta d a r cbuh eédilmps q | a
antibiotiklordon istifacb edilmpsi ilp blagolondirlir ki, bunun da oticosindb organizma

me¢ Blti £ virus| armsnmikrobrgakizne 1 iny g laa rmaé@mas € n
bilbvbey ni  zamanda ar tnzolby antles norixéakl oywea ke lova
prosesi dm[Y2a9l680g 18 $.189].b i |

Organizmibk i K yar anan z a mayybn flirksionabdy u mabik d 1
yar amBlon., Mo x unogybnalencteatr mp@ mi gdar énén ar
Eyni zamanda qa&sdlni dtaenag il \a r ienokanok Bafha@da gzl K -
mi nerall akmanbamwo vgok kos s ays | €] a ovma l ¢ ku |
k °oyiilba K k amk eant, Mk ¢ n dogbbiyyatdaransl iutmd ur ki b i
organizmay ar a n mrdokk ¢ K il kK | kalsifjkdsayalad yarana bilirl35 s.47].
Uzun illordir ki, xor bn g b i o mi n e rpodgigilsansintbas @k &re r tma | &
Bu salmdp apae | amdgigatlar mticosindd mpl u m ol muk orongin  k
mi ner al bnask etizasbdki morholbdon ibaot ola bilbr [238 s.149].

Birinci morhoibbodondbo | an mayeni n mi roeir Beb ki,dk m:
morholpdd toxumalarda mayst i n mi ner al | a «ommadaréki, bdenk
mayesind- o x | u mi g d avadha oknd tairo rvlaa rd éw . brdo k i
y ¢kl ¢ mol ek ddurlaraMayebde bebSirekcmor b °op } &kykatr a d
¢cenkionl acomi hegceyal ma®é nz anina e & sdbolibiabdinoa s €
Mphz bu yerodph ¢ cceDyN'T b °D3 i¢, nhma 85, svlE 8. A7k DNfni n s érr
- éx ma#vofog, gt it o x u marihdab @& kb bipg Motez Ypur sbobdon
yar anan neifxkbdlfor gl i ol ur . DBr¢it ¢ m¢ HDEDNTINR & di
bi omi ner al IDaulketmk sp&a dk iamid éq makgmbb ke abu Bal
yayeélbmegegi x i nokobouaf éna s

Ki Kin Dbi omi oygondy il kaipckm aimk@dg/ihgpn bi r - 0 X
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m ¢, Blit spboblordon bodon mayebr i ni N b i 0 mibaye zamanbaaDANmiA S €
bi omi nerall akmalsiekpaMpik ¢md pr - éxar aodor b
m¢ adipi icnokkolgIri yi ni  ¥@g.84. artérér |

15. Canl é& pglbbsolojiemadnit nanohisocikl ori

Can |l é& ordpib®lojiemadnit nanohigxiklori uzun illordir ki, tod g i g at -
torofindon tod i g edi | i r .ot fbydoefrokaf ik i img toti dkgedsfmu s i
magqgnitotaktik bakteriyalardaok f e d i 0 bel bioldjiimagnitvnanolssociklori bu
g ¢ogpdor i n tokdldpa 1 & K el8rs.8]l Senralaf bioloji maqgnit nanoloesklori
bakqga oordm prokorintnelkariot b arxealar kimi organizroldp db a K k a |
edi | nbi7,g.211282].5 u n d a nmdorat kagahisxkikior i , o mluinf omrg %
yosunlarda bal ar él ar éndanps . q wklnd rédiopo,r @cdg e
dboi nsanda akkar o | waklorbi. iIMaggaan t o rnaignroil
organlib?gklord a e,jgaraciyr , d akvaebpyinbgk kar edi |
etrbk | de@é mkor,i nalair mlk gticb@&ncomal uamm éo Inmuk dur
nanohiseciklor i onlmné&nornMyx X gos magnetit w magemit
nanohissciklpr i bir sér a psibkkhkppyalewgxarerians anblxa
Alzheymer diagnozlxkosmlorin organizmbrindb a K kK ar  0[146 B8.848],I L47r
s.1].

Todgigatlar mticosindd s ¢ b u't e di | molik xiostikl brok yoluxan m ¢,
I ns anl arpaeyrpodegenestivsiolplindd vb eyni zamandant bng diagnozlu
xpstolordd magnit nanohisxiklor i akkar o | wanaehigscildorinin buM a |
organizmbrdb t o p | a n ma s ébsi bamdo kohumatlag eril® doj bu hadisnin
me xani z mi h a q glénatthia verimen4 K ¢ Dzr ndbyatlarda bed
m¢ | albriirp i s¢r ¢l ¢r b knagnit nanohigmikiorinm mdeydana
gomosindbf erri tin z¢l al ép magmets me ferritimin ferohydnta y
kristadilnikn nygar anmapdhé& ud a rka @ atB8aslti@@m am

Eyni zamand#&ozi bdobiyyat ol u mat | aodbpapbuébah e lrspe
hos r  edi Iomumdor mu Mot u gipli magnetib nanohissiklori domir

il onl ar éndapbupregses®Niai b i il svbas&kak & i inl t upyik u
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iibb a kK  ®5esr1870]. Npnohissiklor  © z Kk bri-l b lagpdarlolaraql geyradi
xas®lorp malikdirlor. Metal nanohiseciklorinb aid olan magnit nanohissklori dp
unikal xasslorb malikdirlor. Mpsbibn, magnit nanohissiklori kimypv i baxeé
y ¢ Bkomizliypmalikdirliorbonl ar én t ok si ki | ibcklor zoAcovari a
gur ul umxzoram arlit Istrukturlar yarada bilirbr. Mikroskopik tdgigatlar
noticosind mol um ol mukdur k pciklori ma g roioty um & o hdi
struktura malikdibr. On | azponécni r v a ra maldk wrl unlaws kofp oldrak
magnetosomlar adlananagretotaktik bakteriyah r da akkar edi b mi
nanohiseciklor migrasiyaedn g u K bkeratlatdavpbs h caak &bar e d i
todgi g ol a2 sn20Q],IL33rs.7683].

Son illor nanotibb sabsindba p ar @lga m@itddo mayyon e di | mi |
magnit nanohiseiklor i , mdpsas-0dll ¢ maopagentt higsciklor i ca
organizmbrin (insan w heyvanp i ¢ xdtaxi | i psasr dpabeyinar
toxumal ar énda ba Kondilor v Hotta nngan brgahiznmtihin bu
istiganptdpa r a K d € pbé salbyals %€y y kotag i € lg ma s dagod a n[80a |
s.833], [L53 s.7683].

I mu mptlp D bebb nanohisscikior i n ¢ an | kdo a K kgamosi® di

baxmayaraqgq,o ohl argmanmgxtda, Il nsanén b
sbboblori vb mexanizmir i prilngpmi kK dM ¢y xlif  x psolikl or Zz a rbebn é
nanohiseciklorin yaranma mexanizmii izah edilnomi Kk di r . Vb, neagnit r

nanokompozithy i ni n ar akdér &l mageahérm? hoglki mha

spesifik organlaramt man - at dér él nrdobsé ndal imaqgnogh
onlaa € n p oagledilnogindbhdob i r s &@ora mhacauddur :
- Bioloji magnit nanohisxciklor i b b normat w patoloji organ v toxuma

h¢ecoyirni n me mb r & n Ir adikEDld ehénetiy eérrman |l ar én
d i p o Ip BMNrirétosiii roticosindb bu dormanlar toxumalardamamnt s iz tbo p
bir séra al |l oosopobbklyr. t oksi ki eff ekt

-M¢gasir s¢ni yoll a maqnit yar @atmaomit ¢
hisociklor @ ni n b i r comm etinir \bo noagnmaaschige&kiorit ni N mi ¢
art epcsml dbred grupl akdér mer .
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Gor¢ndegyé¢ ki mipt ox msiah @ niéno dnepygmi dilhosi
csull ar é, otiod iam iéomilmoX ¥, s u $ioglhe yeyox wsi, BMN v
maqgnit dak éiyndaad bsai rréi maror slhbdir [119, s.489490; s.508
510], [151, s.280; s. 284].

BMN i nin genetik bnzimibnmos | magnet ot akt ioki lbmikk
BuradaBMNini n qur ubxusksluedor &yrgé m s &zamt g e metair le
BMN biominerall akmaséna mazqénleat bl olsamkép i ck
magnetosom (MS) adé altéenda kodl anér.

Prokoriotweuk ari ot l arda (i nsanlar da dax
genetik bonzimbnmbs i ni N ¢ mumi omex aki zmiz¢gdgastd ar
bi omi ner al | akrma@nzigleyd i v anaigmet ot akt i k
I orisindby al néz mamKbnzcglralngd nBMMNrzmal ak mas é
I nsan magnetosom adasé z¢sl all aréenm
insanlarda BMN n  f enot i pi &n |eakrd@pnipeisosmoyl acsggé z ¢ |
var | eéjoe.né g°st

Lakin i nooramdoBMNNDE e f énda magnitosom (¢
BMN T nin fooma w° | - ¢s¢ magnetotakti k bakter
homol og ol mayanl!l arxéborvedra m° vcudl uj unda

Magnitosprillum maqnet ot akt ipkoksigeairk t
h ¢ coDeayiai DviyyDs | araseénda k ooumaul. Y& Isakteriyalardal
maqgnitin bi omi newmvigybsindmk nta skeP a k(sd %)e na mna
Magnitosomlarda BMN n geni kK wiaq daakrkéar2 % d& d miok &l K
oldugda oksigeninsiyyosiBMN-i n  f or ma | a kbooioy n € . oolarhga m
BMN biomineral |l axkomamsién i mk wolagod & nz ¢adrraniipleH |
magnitkrisa | | ar énén somht egi t epplabog maa @ v ér |
beb noticoyp goimpk ol ar Bz amaoey g ch - at eékmazl éj
bi ominerall akmasé m¢gmkegn deyi | . Bi I-ir
4%-dirkiibudamagnet ot akti k bakt epraitinplay jawire ng 1

Knsan wmtragxunmav ar énén potoekiei ali sime g
ol duju ehti mal edi biurma t i Konaszaamseéapglhaatz &
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edi | mi kdlirn kzi¢, | aw8IRair eéinmdsaaan bz ¢l al éna hc
mpbl u mat bazasénda maqnetot akti kp(mamAt e
mamB, mamM) rastm i n mi kK ariirl. mi &°ds tr & ¢ °Dlokltr BKIN e r
i stehsal - él ayyododneg °tosBAMN  xe¢dsiulsmi k di r :

1. H¢ ¢ exarici amorf BMN

2. H¢ c edsxili amorf BMN

3. H¢ c exarici kristal BMN

4. H ¢ c edsxili kristal BMN

Tod g1 g at -aérlaakrd ér mmal aaédemé n® iy ,d darfoyzri
dal ag toxumiahavamdadij @ Vdllnu t mambiba b E mmk d
bu obyekt genetik olaraqg insan organizmino x y axBeMNd ébri ovmi ner &
mexanizmi prokoriotlarda, eukariotlardaarxealarda eynidir. BMMNi m Dyypn etnok
- bdmr psreglmi tmet odl aol @amdmd v ¢ YogkUa@Dui mi ¢
i nterferens c ibfhnegni $absintbnk r koespkus [gkiads z y mix €
ge°r yrt ¢ |

Bi r -obifkor [68¢s.254], RO8 s.901], P09 s.203] kimypv i reaksi
idam edilmbs i ni notflor i & ¢ N ar tveryeal magzan @magnita s
nanohissciklor i ni oyi iloM@mmk ¢ nl ¢y ¢neépr. Mgt tf e diuld
X ¢ S mdpibibloji yolla generasiya olunan magnit nanob@klorinin tpdqgigi vb
tothigitod q i g a tb-°éyl ¢akr gnmarraBdgé i K i n a k tolagedlalr &jéé&
bu nanohisxiklor  m¢ a s ptibdp gttt diagribstika, igksodom ¢, a b salmsind,
magnitrezoa n skillok i ni n al € n ma s éopdodro bjioelon. i pers

Bioloji yol ilp sintez olunan maqgnit nanohmssklorinin totbiq samlor i ge
ol duj uomdam, nhtoksolkiegol i kKokdusjusi gy gthig o |
baxé&méndan ot boRilorg, k@ lgmilmésni °by°ry ¢ k  di aq
yaradeéer . M gbai stodgigatlarda wrtilobi  praktikada Magnit Rezonans
Tomoqrafiyaseée ( MtBid plunudaa. hBab nanpehrsaciklor t ¢ a n
sistembrb magnit sabsinin osirinin oh | ggikin nozorba | € n noms édir.é  t

Maqgni tot QMivikr o s k o p wlorib anaizindB M N n mwmruetmok
¢, - ¢ n pesdiilfiard. G¢ oslign Dyyameginok t ¢ s @At oins oD ¢ Vv
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Mikroskopundan (AQM) istifadedilir [101, s.295296].

¢°1 donuokdalagwal) oy ryt o x u ma | air re nvdar IBaViN
Q ¢ \btv Mikroskopu vasisiiD m pyypbn edi |l mi kdi r. ¢ orl
toxumadmar @ahto@ ° h ¢ myoh2d saatbrzindd n ¢ moion 10% - i
formalin moh | ul unda sax| anegidvoné&dkbble r gatS@l gkad
Sonra toxuma 5 prom - g qosidlmakedlmok &olver £PreM
mikroskopu vasisiilbar a k thé Kk d § gporsotl h | y al n edriorodayg,n e
hom- i ni n el edomik osgliroadb hoks avs d é r . Bu met oc
artéeroEomayyorvedibn xot t i n t o p o opkilia Sanrk mammitawdiug |
neg modom yuxar & ignaclid éardedl sema ol kakr ialkgpyyonsaglibir,a |
daha sonra signal hori zont al ol ar abg
Mikroskopunun kantileveridn ¢ mmsot h i armabg@danm saxl a

Ar a k d é r otcasn élarag magnetotakk bakteriyalar h o mo | o0 q z
kodl akdéeran geni n -&&xs pmamB SLC30A% SLCEAS, (
mamM SLC30A9) bng toxumal ar @&nda n o rodpadha t
y ¢iks ol maygppe edi | momotdoyorgol | Beni k di r kénda
maqgnit nanohigxiklpor i daha -oxdur . Sl ¢c39a4 kzi
toxumal arénda eks pr etdviskiosk@u ibd panrumdigatid atc
g°eimi kdi r ki, -0l okéogwmz @amun oxjuaniay ar €
nanohssociklor i me vcuddur .

Magnitotaktik ~ bakteriyalarda  magnit  nanolms&lorinin - sintezinin
X ¢ S updDrimpws t r ukt ur qur ul pabna b g O gtioriilgp g 8
genetik  bnzimibnmbs i m° v ¢ wiibndor zon cT r var i qguru
nanohssociklior i ol an magnet ot akti k bakbrkibindoy a
kristal qur ubcklerkintezeda.gqneti t hi ss

Fosfolipidbriby anaké magnetosom membroagpeé |
z¢l all ardalhun baBir pagt i mazgh atll d 20 mima g
vb mmGFDC, mms » ma ma B operonl arénda kod]I
magnetosomlaron c i r lo®ll @amdne kKt -@anil @r ha g @& eckl@ini n

tomsil edir. Bundan bo@k gagnit nanohigxiklorinin - zoncirlorinin
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bakteriyal ar én ux uworidomolunadur@7315.626;15.03€32]. v €
Yetkin maqgnetit nanohissiklor i ni n D®F mgs g weyni Z ama
adaseéer igneinmnl e ks poz a b g ymagndtosakk bakteriyalarn or h

Kt ammé bg¢l -gepyyogedimi Kk di r . B Maynewtakyikébakirggaa r &
normal (mikreaerobik) beorilmp kortlori ilDdbg | g oyyory, e d i | ordumum i |

xari ci foaekt or laa t & modihoksigenaqdomii tr <Kkam s e n
doy i BSM maqgnet o Dnim ekspdeas i ygpesrelnai kmigkw! ai f
plagol ondirilir.

Magnet ot akt nkz p h kitffueksiongl airibla ¢ Bkrolar:birincisi,
biogen magnetik nanohssklor i n bi omi ner al | akmasé ¢
ikincisi, magnetotaktik bakteriyaldama gn et i t kristall awén

| okal | ak ma széamnt oy @ te an o liD@ziknipymi C | z ¢l al paadr .
z¢l all ar magnetitin biomineral | asomas
mamB, mamE, mamA, mamO, mamM, maniiamQ, MamL, Maml, MamK, MamJ,
MamD, MamF, MamC, MamG, MamY, MamH, MamZ, mamP, mamT, MamR, v
MamS z¢l all ar @ maqgn e bnpimloyien sindind aiddalor [70Q;, | ¢
s.338340], [60, s.67].

Knsanl ar da BN h magneictaktib bakteriyialardab i r S
X ¢, S updpring ¢y °oforglonir. BMN membranlalagol i uz un lpomkrametri r
olan wzoncirlordb80-pgpdor kr i st al |l arda | okall akdeé
I nsan t ox u maMagnetotakik sbaktgrigglaeldioégh olaraq insalarda
BMN-ni n - a@xi fmgPvbb ¢ tl ¢ n  iorhololbr ki a fm gneddirh Niptatp
e t | lobom éupdrparamagnitpmdotoksall i f az al ar szarhoge rl
g °piinsanlarda BMNi ni n f or mdigor ° X ¢ florisvn gpnzimibnmosi
yoxdur. Biogen magnetik nanohissklor i n s i n bloedzoksigénap domiykimi
paramaqgnit komponemil torofindbn tonzimionir [118 s.43].

Bundan pbagikgeBMN kil n  hpipdmepgramagnit komponemii
toplaya bildiyini vy a onl ar & n bnzinaodiynn tosalig edr.éMbston,
bakteriyalarda paramaqgnit oksigep &omirlb zpngin salmior BMN T ni n y a n «
me y d a n a agreotak@ikrbakteralat a magnet i t i n bi oumi n
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olangenbr i n ek s pr e sbsonzynrsiér ,0 kask agjeen | o k sraity e |
i nki kaf et mke| gpp&kifta)era@adbalkdeéel me k d &in .
sintezi anaerobik phof f ¢ s y 0 dssosiasiga olunub pvonunla plagplidir.
Magnetotaktik bakteriyalardanagnetotaksis goldikdp, onun bn vacib mticosi
oksigenliwo k si gensi z nogpkotiethosidirr Eallsagotiach aydikidp isD
magnetotaktik bakteriyalearn magaoamt adasénéen z¢l all a
domirin vbya BMN-ni n k¢ ke qokarakterioo | u n a olif xms@plikl brin
patogenezinor ol oynapgddyak X¢slsajsli &€ makul a deg
ilp blagolidir, Alzheymer, ParkinsonwHantington xostolikl or i Ht r A@ bng,¢ |
neyrodegenerativiy i K iprkvib artrk Xpstolikl or | z ¢ | al Ipsailo @agolidid t r
[193 s.45].

ki k toxumal akiék halpm&ysa ynad gueoediom zaman i
bi ogen ma goke tmitqg dnaaragtgrimsd | unur . Bstpltkl orn
oksidibk di r i coiFest o@s r erackask tyiavs éarknid omglgompsi © v
Db m¢gkBtyi ol unur . Y u x ar érmdagnetothldiky ibdktdriyajarn
magnet os om maoksigertorimbng,éomt i nin onl ar én
olan HTRABWZ NT9 ek s pr es s i pnanhoeos é n éra qopestlad g e
vardeér .

Bal égokaeéan qw K| ar & npgodbkdorsetnd @ti aglkad il |air n
ki, goxu orqganl ar &ndak €& psmibgogreynxidma eglin e t
Ancaq R36, s.89], 180, s.12], [152 s.1931 9 4 prind> kDl | " fprziyyblprp
g °yrmpsolbn, ot r af dan midingdm @an imagmetikk bibk miorin - magnit

konsent oieogncbyy®@x@® Mmi sSsi ni aroér maq m¢ mi

16.00r manl arén ¢nvanl & -nanbhisg&cikléerinimrals € n ©

B°y¢k Al man bakt er i181b)allgdfp XP<apsrih solinda i
"sehrol itgegh mi Rdi | kK BRhigedskr, miadii m c¢ add &
dor manl arén ¢nvanl & - abndohisé le 2B &@&87] m¢
Dor manl ar én ¢ nvayatuédr -meatnd aalofeelmant adséér évi ma s

ngezead aqga¢ll dndisonmaogghnemindb xaj | am obpgapnl a
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h¢cobphe - bpdii mormdpdos Xostoliyin mpnboy 1 n i t a pcakrdezgda °
dorman vernok npbzordp tutulur [30, s. 291, skild® deip] bilorik Qié s &
dor man| @ofpénathd ér € Ilpedsie @ & r ipdkaodneslelp si y as ¢
mbsbiDn i gar Kéyaogmayhu rp:r eYangiseemidk anénénpgnva
-atdeéer el masten ngi-k;, nd iizsatying.a m

M¢asir el mio maann yaa céa ¢gnvanl ® dommant d
maddlor i ni n mol ekul | amygom éisesino,r qamn g & mayog
nbzamt ol unan bi royitbhakm&eg@amans&n blokmak dy & ¢ ¢

nanohissciklori nbzordp tutmaq olar.

kokil 1.6.1. Xpstolik mpbnboyinbdor manl ar én ¢ nv amohb®Cwea t d

for cancer: coating cells with nanoparticles may boost drug efficiency)

Art émmoskre-n s onl ar & n démnobiseeiklioaiy a,r axy, sn
metal nanohigxiklorinin, bsa®n dd g & zoaragniv nanohigxiklor i n i myiilpk °
tibdp k i Dleyhinp antibiotikior i n - at dér él mas & ak todikhr i
fly ¢ (ks n ¢ fouvbstaml|l anél mao b m&laink a roéfieldbg Ig 8
saysindbk i K bigiroe y f ubdilirler 240, s.22].

M¢ asivrdbD sda®°] al dvelamas @an q adtird @an edstiikhpané
m¢, aosindechollediciroluxostdl i Kk ocaj énda prepar absen
oynayeman®dn effektl:i ol maseé ¢- ¢ noron
-at mas e v a cesdnldribeyn, iltinab blayhdne gonmanlari iltihab olan
nahiyoyp, xor pngoleyhinbdormanlari K i K o | DgoRDS.IflAOKSI1)y[L34, s.221].
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cksor hal | ar ohamtkem bilmbz ki,rorqaniznp inyeksiya v ya tablet

koklindp daxil edibn dorman maddlor i ni n | a psehodbfoo- laa i chaigs. s
M¢yyon e d i | mobrmashlar rorqakizm ¢ nd/ a n | o orkon Sgor carici

maqnit sabsi ilD idarp edilmbzs, 0 n bkeor l@sosi garaciprddb t op | ar

Organizman xaric edilnosi ispbpsa®sn | f r az at wmiilshoyeanti an i kne -

Bu probl emin aradan q abk, a@imléristfadbeddpn ikin ¢ n

dor man pr e pdaorzaatsléanréennné nqat él épénén art e
Dor manl| ar & nodofg N & ta ch & © édrhm abs® eptindlikbordon biri db

dor manl|l ar én t ok s ipkvbueuh zerdatl ieminre gaitkisdalba |

organiznoyeridilbhn dor ma noyyom¢, Oor @ & m g n ot ws¢i srbi orapdp,gligos t

organlara toksikiosir ecorok , o noyaafmalgymtiorhi ni  a km Bwadaesad a

probl em s afgoib tosim ethodpe eéby ma nimbhzrhédofp - at d € r ma

ibamt di r . Bospyoxy lmh dv€ @ ] k @ oDy mphv ecbn xor othgpg a r K

nozordp tutulan dr man pr e p ar a tolvacibde. Mghz ununlaolggmiar s i

olaragbu sabb- al é kan of dn ym aaldigpmIdd vq aln | amra

yetirmpdbn, dbqgiq hodofo d ¢pok dor man | ar é nat gdiv & triimia foad

I Byirlor . Bu - at d @sasokifosavonmeP hvéemm ¢xrgi § dors may npsim

organa g¢ge odridigp- ab arga qosiregpamed ia,r ahd-ovibi

reaksiyal ar abaj Ir adnoeameansé&ng i nysatdln & mip togire r

g ° DeniDs | ¢ - ¢ nh gor otdirfddlssel2ld],d i, s.B891352]. Buprosesin

hoy at a loei- i rmollme kul | ar én X ¢ SUSI gabl

konteynenbrinbyerlok d i omsiiilbmmg mk ¢ nd ¢ r . Bu proses at
yerinp yetirilmolidir:

1. Konteynerin haz ér | andéjpéhamatrdrainanal ed évi
reaksiyalara girms i n - ¢ n ko manoétoh axc mogipgdh r K éslrié g
pozula bibr;

2. Kont eyner i noyymaolle cri md neé nm ¢ mrtopaatunan e
noglini tomin etnolidir;

3. Kont eyner i mm-qgiurpuokibiddor mahén | az éonbsto |

buraxeéel masépidr. | mkan verm
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Bu o¢ynb°y¢k probl em, b i rpedinasy tdoh oluména r
m¢ d @kbnteynenrindbn , X ¢ susi gabl akod mamhak @ ms t
yerdbbur ax el msiengre® etnbk Ml a z € nosipEorqgan& @l ,i bx - a
kapsul un odbhigbpénbar eoned méa ra q-palir ésdn® € n €

B¢et ¢n meyar bnaidea lichelovtaadbp éviema d éj éndm n
Universiet i ni n Ki msyia, FBaiko;nl aan o ma toweir i aDil &
Labor at ormnqodledr @nacha -mt dér él masé ¢ - opuif s
edi Ilonink i kwaf et osaskampomentt dmagnit nanohigxiklori, tosir
en aktiv madd vb onun blokatorandan ibamt ol an bokil 16.P-dot e
g°i | mi kdi r. Eéstéeenn |bawrelma rod d af si35lar ak d

tasir edan
aktiv madds blokator

&

magqnit nanohissaciklori

kokil 1.6.2. Nanohissciklorin s as é o‘rdreand ar én ¢nvanl é -

kokil 1.6.2- do g ° silbn  D$irtecn aktiv madado orh  h a n ssilik ddain r
organawyanahiyyp- at d ér € lormmd red éaximann®Bml i kK ocaj €1
d a kK é y & cngsl ot kanteynerbrin vbonanomat er ipa lld -aartédné r
Blokator iD dorman vasibsinin organizmd digor organlar ib g a r k édiri@im | ¢
g ar K e s épwumduraki, magnit néohissiklori domir bs a s | € ol lunuhla r
pDlagpdar olarag dam| ar € x ar bDsciin inmgigpmametnska m¢ mk ¢ n
Bu yolla da maqgnit nanohissiklorinot i k i ornman wasilarini xostolik mpnboyinb
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istiganotlondirmbk olar [18, s.7].

Dor ma n dakeéeyeéecéel ar éepcikkrinimitotbign apgistifadosinon a
csteéenl ¢k vepagdiar déeBu ko n u obioh \arvigtoksikimmsig n i
effektior i  a Kk aj € d ebprosed.dayi, pnhnmadmit nasokiskiklor i n i oyi k
ilpdor ma n | cdofbé at 0 & r épkkoiais prosasdir.r Kstb orqanizma magnit
nanohissciklor i ni n mani pul yas i otwws@@dogidlikdnbgeba b
birombl i yyat dérnx ¢Bumdpgiglikotdpe sedh 2 npsblp var: 1) xarici
magnt satosinin toxumalara nextosir etnosi, xarici magnit sabsi ilD dorman
prepar atbal @ mmema2 argdnmin niob olunan nahigsindd bpdbnb
yeridil mi K opeklggnintiogypppm¢gbaz 86, ol an  mi gd
bacarej e.

Bu pgpior magnit nanohigkiklprindon istifacb etnoklp b i r D khingk-
sénaql ar ap-agé ednlardak epagubisinindm 96 ¢ - pend ii Ismii &
Nanohissciklor  pgnp bir epirubisin adsorbsiyaedii gl ¢k oz abnp® bt g
sabitbk d ir.r Nahohissciklprin kolloid mphlulu inyeksiya vasiisilD suspenziya
koklindbl abor at or i ya s ibyardilonavo xanceémagnid sabsiaim i :
tosiri ilDK € K bl lenynahipyp d °© J r u DilpEDh fergomannit mayesh
ibamt d ipkil 1.6.3. Magnit nanohiggiklori doy ibrkmaqgnit sabsindbvby a Yy a X
i nf r aq éedpmiikzgenermsiya etoyp gadirdior (g € z éptiklpm kamm).o h i
Nanoxoreng ter api yasée, mmhraceiril ammgal igmoe
12 nmilik Fe3O; nandiisociklor i n i ondaxk eddnosindon ibamtdir. Mplum
ol mukdur kosiilpymaaxgénni ti nsfaoma&qmeé rkoeenkid| perisdn t
doroepy ¢ Bks 0 st 1 | DKKi kyi anrpsibd &fgktivmmifl odir [107, s.12].

! mu mpbtlp, y son ilbr nanotexnol ogi yal ap é&uw
t ex nol ogibyd |uantb@innahotibbh manodiagnistika kimi yeni shbrin
yar anmakanewnear mi K di b, .onkokji, sosiDBkiod i n ossial i€
nanotexnol oj i yaxeéenl! esikdnairb air sngsracsbligrr .
nanohisscikiorin vbo nanomat er i al | ar én pamit qodndok z

todqgi gat | Butbdagp agraé |l eavpmha gxe Ns$ WS iy e r poklarigm i
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ver il i r .por dagnostikacisr teiamyh, igrsd do hipertermiya sabsindd
totbiglor | m phibngyyot kosb edir.

' Maquit niive
o -9

— PEQ

@& Doksorubisin

- Maqnit sahoasi

Magnit
nanobissacivi

Qan daman N S
== * g ¥ * % -

kokil 1.6.3. Magnit sahpsi magnit nanohiseciklor i n bistigamotl ondirir

Dor man | egeodlihodbln- at dér él mas énda daotigiy é
D veri kIl i hesab ol umedkon L@arku ml aoknokmdor dl
tutul ur. Qr upl ak depvmeyni kamandasda oiipidbogslonin © |
mi gdasagnnapar el ér .

1.Yeni texnologyalaras as| anaraq hazérl|l anan du
godor  m° v ¢ ummaro vasliorinddn tamamib forglonirlor . Onl arpk ds
effektiviypvbpa Kk a] € bDro&Klsiik igdrn epeamoefdoidabumh&E er i B
organizma organ wt o x umal ar d avvokiadg ImEammagysrée par at
.,steé¢n hesab edilir.

2.Son iki onilikdo m¢ glift dorman vasmlorinin xosb or ganl ar
h¢ecooynbnanomateri all ar én, oyiXg & as & nnmgaaspes
nanotibb sabsindby e n | u pnaifiyyporosoboly ol muk d u r .

3.Dor manl| agoé@ hi m¢gnvana - at déer ébcikimisdgnn d
ibamt olan liposomlardtbiq edilir. Bunlar diagnostikaovmy¢, ab¢éi-cem mé n | a
d ak &€ n meysaé& raépnk Magnit RezonansTo moqr ad 4 yms&ontr
vasiblor dakeéyan bi omaterimddmetde&lri.poBwn
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Magnetol i posoml|l aor én viar deé+ opcikhgirshalgimavig k k

kol l oid stabil |lokkdiorBuwitdbhgapdhbhal axé as aa
a | épragregatlaromplp gol mi r pyypnMparametor var ki, na
se-sindbonl| arog g d!l é@énér | ar . Buna xm@eymic.i

zamanda °Ilorigddipar amet r |

4. Liposomlar @nda kifayt godor uzunt mdeddror iet gdd kn
h ¢ coboyndby ¢ (ks gat él éql aommda toplana bilir

5.Hodofp - at d é r @bignedibhamadnit nanohiggiklorinin organizma
horokptinin nbzamtdbo | ma s @ i ¢ - ¢re rap a rkél | me xaucienmagnit X
salbsinin osiriilbgan damar | ar & n deklorimmahgrokot t , n g @y |
arakder el mékdeéer .

6. Magnitibidamolunanadr man f or mas énén maeiqaeyrd |
borator bir magnit sabsiilpg ar k ésliérgil éartak dané h mghl-ti@ K ¢
tosi r Dopgv v -¢n bogpgkl ¢ ki x&n as é Bagenaadgneditx r
tod gi q a tcidlpgbd®r7 Sb ak |l amékdér . Dalo@a- isminm ai 1

daxi | ol magla eukariotlarda tapél méxkec

1.7. C3 \p C4 bitkil ori

Bitkilor albmindd fotosintezin C3 v C4 tipinb aid olan bitkibr, fotosintez
prosesinduyj un o | a(4a qd ° GiBistgaabdedirlor ki, bu da fotosintezin
g ar anoth@ogindbmpoy at a kjemu mbthp, y@mp. - o x d alumdumKki,
d¢ ny aitkialomi ni n pksdiyyikipgribon 95%i fotosintez prosesinin &
tipinp aid olan bitkibri phabe d i r . orindenm® v¢czu d  oofinaogribdo 4 ik |
isb fotosintezin C4 tipipaid olan bitkibr i n pay éna dgakmayp .DkDi® a |
ganme kSaccharum officinarurh.,) b ¢t ¢ vDe.tfotokintek posedinin C4
tip bitkilor i ni n p aoy. Ehbakipd i, R i, n | isdbn Hin dbngak Ibamtdir
ki, onlaristonilbpn o v e r Dr&tsu yzj ukn | eokvaistohilbnl orartdd fotosintez
gabiliyyotino malikdirlor. C3 bitkilorindbk ar bon g az & n é orindbisdr
I ki gat fi ksaisn y magdigndoo biridin [52,}s.i196].
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Fotosintez pr osiadeK a lzvaimabatgskiGk3|1 ikiiit, k ib
morhplbnin mexanizminbks etdirir. Bu prosesinoticosi olaraq ilk stabil slpok molan
3-fosfoqgliserabmplpgolir. Bununlablagpd ar ol araq da, Kal vi
vD¢, - Drhopdbb a k' ®2esr 198], 19 s.56], [LO6, s.589].

Temperatur faktoréotosintez prosesonbzordD- a r psainr ptig Pesygeraturla
yanaké,oCdi bi t kikhiskuad fdeanrd e fps nplr o m®e v $ nm¢
rolamalikdir- ¢ n ki t o otlyiarpséamilbr ¢ it Iu iblihf psithrindd forgli ola
bilir. Adotonyazvbp a ymsiltorinbt or pajob h i f goyudlyygrk,s bu
phomiyyot kes b e di r . lraittndd (yaw “oslisdy) mD yk¢, Bk demperatur
t or panléiny inni n psinxsabpbéolurdoyO8 mitkilor i ni n  ongiyk,i K

mohsul adr leéegloxrrakait okanbenupr ©s & $sass d

met aboli k yol v aIC8 tosintez@dinBula r plams eébs r 7 a
bitkiiordb b a kK pnvreaksiya by at a ke - i g : k aRrBoFobkiimjoi3- b i
fosfogliserat [1@®»d36]kul una -evrilir

4 [>+HO+RBFY (3Zosfoqliserat

Fotosintezin C3 bitktrindbo CO,h a v a d a n il otuhua Buabitkipr bir
gayda obkaria&kge]@Eanre n or braziorindpt eyeri asll ti & | 9
mel ayim i gl i m g ubr.kC8 pitkiloridC4 bitkilorikdbnkxayfi bvvel d i
mezozoy v paleozoye r al araméaled Yagra relngdp m® vcud oo an
albminin b © y gkkoriyyotini tok k i | or |24 is.64b5]. Torbfimizdbn apar
todgigatlarda C3 biilor | o | a r ‘&rigcunbly yvochaxud(Cicer arietinumL.)
bitkilori iIDC4 bi t ki si Zedmmayd glr p E d a €k thar pipb:, q
aparél mékdeéer .

Fotosintezin C3 tipinaid olan bitkibr ~ koifn kdsibsil Dtorpagdan udulan suyun
denok olar ki, 97 %- ni transpirasiya pticosindbitirirl or. Bununlablagpdar olaragC3
bitkilor i i s braitindd, tpti Diazifordey a X K €  ipilkifl ok [206, s.589590].
Su itkisinin qgar kespamymrglaggn ma déa a-] &
Noticodo CO i ni n yar paql aoalok d a Beiliklp, 63 bitigloangn -
yarpaga r € n dan iCrO gat el ej & apgasml Mm@y raa adbedxd ¢

biton C3 bitkilbrindb b a k v ®ieD ketibail D klrbonun oksigemnisltot | ag al

I



m¢ dmaffunk s i y adoyadironefotopnefrfi¢ns p r omosDe spbid kg, ¢ 981 |
s.4041].

Lakin C4 bitkilori iso m¢, ®lit on bl v e r iDkDb | mraitldp, isti vb hptta
gur amakiledpx ar i cipratmpa s anlkée gl ailirlory.] uBidodek ag
fotosintezin C3 bitkrini belb koraitdbvborazilbbs ér adan br.éxar a bi

c slindo, C4 fotosintezi ok a my, | por @8 sfacsinteziddn xeyli sonra
meydana d mi Kkdonun bir modi fi kas i yHasSalt & r
d ° iyypsind fosfoenolpiruvatkarboksilaza (FEBPar boksi | az a) f e
ipbme z of i IDorifdgkceeryronun Dbi ri oycait af ikEs7ai stiiy
35083509;s.3528 52 9] . onB a kv a\k esticogiredooksaloasetadmpl b golir

vD daha sonra malatabvy a x u d aspartata =-evrilir
h ¢ coboynp noq | ol unur . Bur ada r edu kpsirb gaxile d
olan CQ dekarboksilbk m noticosindb sbrbostiok i r . Fot osi mnde z i

ol duj u kiomdpdekda |bviitrnkpsdhdby a X § yozanén sb n
olunan CQ¢, - at okob-ue Krl1lb9si3637][CQ-ni n me z opforindbn h
°rt ¢ k Dinipa e ¢ e qu lnklindbé& a K€ n pgals €o | (unn ma s é )
lokalizbol undupanwrerikons ez @as aoeepcomA €t @ar m
imkan verir 199 s. 4042]. Noticodp onun effektivliyi phomiyyotli dorocodb a r t €
oksigenbyan reaksiyalardarbbelblikl b do noticodp fototonof f pndagnamibg a - € |
Fotosintezin C4 bitkirindba k t i v q @smin wngrbedildos |i Jorug mlan z
aj ézceje daim a-éq s@ilnmmagoai ehit k yasi
iIb b a k D bilie Beldiklp,t r anspirasiya zaman émxinis u
D ver i kK sraitindp, h ayplgak tske mper at ur d a, Dmjindw, a gog & g
duz | whitindp, CT ni n - at eatimddlz ¢ YWy nkk i & l@rhosi e d
mbhz bu sboblbblagpd a r [A5¢sr 275].

1. 8. bM¢fx ti bribonee »ohf Stred amillorinin t psiri

Molyusklar tipiro mpnsub olan ilbizbr i n - o ori Imolumadu?. Ohlar Yer
k ¢pgindbgpd i m zaman!l ar daom r m% v engidhin todiriepmha w B m|

ol an canl él arder .
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KI bri zIlcanl & oo rngnarallarz stehsal etosi prosesi olan
bi omi ner alodl mticosiab yhaardainsa n - a n ag Moumaur kina |
b omi neral |l akm@ai nexalmad rméalkdilmosird sbod otul |
[185 s.196. Buwdigor X ¢ stlorsogy’yr anaql @ mz¢ermiirl bic
alimlorinin tod qi gat obyekt:i o Ilomiu k | afra kosirdn Il z
° yomilmi K bi, $.3448], [225, s.412].

Kizlorilpapariirgpmbdn!| abk e s i AbDni fm¢efxaakt or | &
° yomi | mi wr i pkidinb termpleraturun, dt t a h a v a n éntnin todiris b
arakder élpoyyod Kk deedi.| mMg doi ir mkiknd ,yenok Irabionz Ida
NDzDiD- a r fesainr orig[81ssi34]. Toc r pipb | | idlihf ositgindbb | r Ddofce -
tokrar oy at a ke- i ri | oo, kK ddigrn.y an i@ upioritgb ybizlor ibox
tocrgpobi n aparligmgaésdi@alat orfuna b aerirbry ¢ |
psasntbd gi gat |l ar én a p@praeylmtteistd hmyea tyaa zit.e -yiaryi

Boz i Dierdo#bizlor i n s ¢ni Do auUdéEbmaséef el ma
[51, s. 35] . Bu f er ohariygoti chdan ilyastdir &i,db@ddarnilbizbé n
gékK yuxusbunatagrmrea gl widingkelixmomatlg boihaml- i n ipm
Il biarim9wl sligmosi yien i gstng ml ¢akrlt éod il gnats -
maoyyon or K lg®rrBurdalmdo apar €l an e kos psasni noennlta
-pkilorinp tosir econ amillor i n pyyong edilnosi ilb baj | € d édrg.i gBw |
noticolorind psa®n ilbizlorin hoyat foaliyyotlor i, y erzpa, naktivliiktori vp
b¢t©vd mknbziyyotlor i haqgqéelnid ackdlarki r i r

Bu x ¢ Btu selyynyi z a ma rorthia hoyaty foalyymtlorii, dktovlikloril,
hoyat orzlorivbb ¢ t © d WKk rbeiyyotlor i h a g qyérdegginfkan keirirr
¢ 0 x s adgidjataradssa®nmdl um ol muok d ssr Kk 0 yor mKiki azrolan |
ilbizlor ilb m¢ g abgpikmar amilbrin tosirloinod a ha d av a mbkévp o |
hom- i noym kd pabo@’met y ¢ korim dirdésibselbr  z amané s a
ehti mal e dahao bA Yy ylkobijie chok Kiblbm=zoIll an f e

g °osidilor nbzorpa | é n é r .
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Laki n mbabrolarf ba prasesmbndanibant d i r  #ifi pobiyyatlacda
ilbizlor i okisinb, i n k Dski ar f pagn@asiliot baodp forgli vo hotta ziddiyyotli
mblumatlat verilir 44, s.171], 84, s.303].

Bozi pdobiyyatmbl umat | ar é nda qoey okisiemwyyon have |
koraititos i r ormbflos Tod gi gat - €l arilpap aurpdié gll abriéz | a
sonra beab goneotp goliblor ki, o n | ar é n by sSttvo rk gotul bi | ohadind@m |
hoy at a loleir. Lakin bumalimtod gi gat - €| sumatlar nmausion do, m
konkret olaracpl ver i K1 i t e mpoe r;, attembyyosd | ahpaagefiobatud ¢
vernoyiblor . iih foohspldary e t | sl wrDkilbrm ni n ar t &mwrié | |
kDrait, optimal temperaturowr ¢, otin Qiympt i pygog edilnomi kK &1, $.3435].
Bozi pdpbiyyatlarda i® qeyd olunur ki, ilbizbrin hoy a br ak t i , yakad:¢
nomliyidpo n | aokistnmnobzerb- a r psainr btogoRpis[@6, s.2%7-2958]. Bunlara
baxmayaraq, ilbizkin todqiqino hos r e d i pDyyomi padobiyyat, nonbolori var ki,
orada ilbizbr i n y emsiivk-dox alldmél| maseéeo gegnl wlpit i
di apazonu dlimatgerir od & osilinki, mphz beb korait ilbizlorin aktiv
hoyat orzlori vbi n ki k a f phaniyyotlidiy, [84, 8.303304; s.309811]. Lakin
ilbizlor i n - o x al d ébplbnm abs®éstiglikmohg cdas|da temmperaturun optimal
tonzimbnmosi,yoni onl ar éomi yegt ¢mduyj bm t e ogyoe r e
edilmpsidir. Bu da Ibm ptin vb hom db bir godor b a h aplpbnbhir prasesdir.
Bununlablagpd ar o | a r adgyay foslindo ilbizlér v n -y erzinm ypormal  t
sax| anmas ék teppepaturunyopfktiess i ri nin aradan qa
m¢ h ¢ osDlok | mi gar Rlgsdl4di4dl.ur ur |

Boz i oDbrdoibizlor i n - ox @ayyidé & Imas é&b & pokoerasféa ti |
psas yem ki fmi bmg ki yar pagqgl aomée y@-r pjawgn d
y ar p aqgs.)agtfad edilir. Bu yenbk r asi omazibrdo anessdka n |l a K
ilbizlor ¢ -Dgpaiyypdidir.

Avstraliyadakmposdpe r mg X th ortidpd@ ,y | o sumngap |
I spanaq yaqirpalgd mad&r &1 é rok alr a z ®mdoéngerkkiq e
rasionu onub WK i ma Iploribd® fbraji ola bilor. Beblikip, ¢ z ¢ ominim Hoylati z
foaliyyot i , - oxal maoapageéebdamdgpimgasdlyhE P st
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-pkisinb m ¢, Blit amill orin tosirinin kompleksod g i q i mHlbdg m . m | mu n
geydetrok ol ar kodyyr bwpn gedi | mi kodi n K edsiiilok d
moK | u l ol a n psir & r¢, rh @btiadospdahrasiohu, by a braitiktemperatur,

t or p amnléiny imtkinm gntillor Bbizlor | okiloinD NnDzDr>- a r fPsAaiInr orig © <
[51, s.4042]. Hot t apyyom¢ e di | mozktolovoz nok 8 u | Iba r & gidha n
rasionu Inzi amillorin monfi tosirini azalda bibr. Qida rasionunaptovbzlorin blavb
edilmpsi ilbizlorin hoyat orzlorinbx ¢ s wsg ecorok mgs be f f ek t Dky,ar
torovbzlorin yenok rasionunadlavp edilmbpsiilbizlor i n a k t | vbohgnaylyotha s
-0ki toplamaséna i mkan verir.

BelDlikl b, istor conub, isbrsbdok i ma IDloribddriog k u n | a K MNé k¢, - i¢,
Dl v erpukljiu nok rasonu mhz orovbzmoh s u I( Ixg & sy &ar ) ol
Alimlor  ogypn e ormi kil , temper abrurpdins iarritmaas 2
r ¢ otimb ar tomksispépki artsmina bob olur.

K| brin aktivliklorinom¢ ®lti f t e mp esirlba t WP ilyla midé@ddsit r
2452 5 2 ] . v gpru ilbimiPinin (Cepaea nemoralis, Cepaea hortenmAarianta
arbusforum 24 saat orzindb my¢ glit temperaturlarda aktivlildr i MmODK a
e di | nOepadainemoralis, Cepaea hortensiarianta arbusforunilbizlpriilp0 A ,
3A, 8 A, 17A,era2 Ay | a6 ABQ 0% apludbugda 16
gar aodtiedgtodkg i gat |l ar mpagrélnmhaekdérhmi zHn a
vDi K & Jpahongyyotlidorocodpdoy | kK d ibyyon mg i | oniggodon r al € n
noticoyp g °ob ¢ t ¢ n izoAnvaktivlikipbnin temperatur i K €7 €é N ibnt e
g °omyg¢ plti f ol masé akkar edi | mi kdibr . a KAK]
ol mukdur, yuxar é bakpewvht br laartarsngj n
Arianta arbusforum,hom do Cepaea hdensisa Kk a] & t e mgepaeat u
nemoralisdon daha aktiv ol mksxiwohi ni iHe tleamta q ¢
arbusforumilp digor i Kk i yaxénoangtkwk i d r eest édnmpdkalk @ n f
d ° wrindoki foaliyyotlor nozorp a | € n d € g Gepaecaahortedsigvp Cepaea
nemoralis ar a s & mdlax knézorp f- a r p meéAkiahta rarbusforumb ¢ t ¢ n
temperaturlard&€epaeacd an daha akti v botf muecpeo at
doy i K mi ecdrigpb. @P mit Kk d pbri Dr&itde ilbizlorin aktivliyinog ¢ n d ¢, 2
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r ¢ btuibn a k ajpoditoe | mermgblirslakingema kt i v ik a+ t @
ilbizdp i Kk é] aobon nigsabr anl €éqgda daha D00 x n naukkt
Temper at ur o Gepaga ntemmmatdbiziorindb g ¢ nd ¢ z  Ariarita v |
arbusforumilbizlorino nbzoron - 0 X o | phto etidatirisDgelws aat | ar
ilbizlor i N daha - oxbyyank toilvu nodiGinadd6246;951249252].

Bundan b ax g a bsindy wom!t ox al mas én a ber
fotoperiodun osirlor i ofiylr mi 1831 5.3673G8]. Helix aspersailbizlorinin
b°vymiw- ox al mads ifaitokgd tyom | | miQe dokoorzindbap ar € |
tobdgigatlarda ilbizbr derd temper at urpo skomb i fnatsa
hom- i noffah vb gerikof f a f gabl ar deraitinde m¢ ¢ eelyrgpkdeis a t
°© yomi | mi picbdompl ulh ol muk dur Kk ioriki prosem$ zgiriait u
g ° osirt Lakin yumurta qoyulandaonhoftobs onr a o p t i mmaitindd (e2ndpA
C) fotoperi odoiibhoiddoyaimals & an gwly ul amlame i d
Yumurta goymanén qar Kesé adalrenfdéamd/aan u
ifrazatmbh s ul | ar @énén o opl @ Kinmd o dgegirnfiaf qaltlarda
daha yaxké ol mukdwqgab lYamesnmédtnahigkpdyitma.y a

Bunhdan baemmag hiiltbin@nd pogiar ioh i 9 ymri 102d $.180]. [
Mpgalbbdb No r v e orindmki°vb - ay | ar é ndak & b biageogréiké n
aspektbrinohos r o | wa moticeior b Bkzs i n i t apm@gk darnt | a
boyunca apar él mérdodil@zior i nl uo K megymal sue dgflg n
PH<5, 2 wodpa ns uplfmhd@biubzlorprast @linmobmi k di r .

1.9. Bozi stresamillor i ni n | aborat opsiriya si -ovul

Dovkan, si-an, s i - o v wlheyvarhaa tegilly. Oklar mi
| aboratoriya he yvo eorul a b @ x @ m doapmd/ybtHdol br.
Laboratoriya heyvanl rb@ loamozdisoay das i r- ¢
I nki kmofdéa ysaaandné kK o | a mlifl ieeyvanlarneime m anglitxyollarla
I Kt i rog kstifaebdblunurlarvoonl ar énona rpaopan dyar obar

si -ovull arder .
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Hey v anotindora paz &lir gob th a q gi€bildd @ndp, facbton dorhal
Ssi-awavsi -owwl,Iraremh domiricilor Me ks per i ment
obrazéena. -evrilibl

“"Laboratoriyal Abygwvanaeby a adis-kasapmtdlur vn
vDDksinD. Hogigptbndo, A Bk  ofilbbi Tbdig iByjiat | ar Assosi as
g%r d¢e¢nyadakeé b¢gtegn | aborsansamiowad7iséay \d
3]. Bununsbbob i n i anl amaign -deyidbesi-Sovahnl ar |
onl ar é saRrbqlingeagmky asandeér . Ono-ax tyax a-
B¢t éen bunlpasri - ©iv-uadodoaokd ondond i ¢gs togdm. IHgvk- i n i
onu da qeg etnok | a z & mdnéricilor kok a m¢d b ax éndigm d a
heyvanl ardan yaxeénd eéeoeibpaensial dBma rzlgiqi esbs ta |
zamanstres amilbrininc a n | é orstos $ tr @ mibrkon% y, s mivacibdlir 47, s.3
5].

Adi si-oxuwlli arodanm afg, | abor ad aohra yywu
vbDdahasakitdidr . On | ar bpyaatr @& xdlah eéépcypdatad @ vaéaMmz & rd
yet kinlik yakeéndaha bsdoedrierrz -Sa t- @itk lgshetika
toc r ob XIX bsrin 7080-ci illorindo apar €1 maj a b -&ikiltpaisné K
si-ovul | arp pohiizibro Imeknj nual oo ¢ a g a drefikdbnaigtifadx
ol unmaj a bobkiol ahdlkor 8tedri ya si - owoYyol al
a-deéel ar .

Biotibbitopd gi qat | arda si -ovul Fiam®an Inogybng an
xpstolikl orlp blagoli olan demok o | ar kio, &-4&r ns igaaipen! |
t apmagdg m¢ mk ¢ nod g, a f i @riliigct pdnan,i ekoloji problemibrin
ol duj aitdbc an ké @D, g aon bdmyuhihsanlara stresirpsiri noinki
azalohsgwar t €r . pDdfBodan alardgsirepgar K € d apgad @ ElIn
problembr i m¢ h ¢ m b i oosbogdir. Strasigqtau 1€l érge abkgtair wli
d a v a mbyéidké apkkob hoy a braitirdd, ekstremal wziyyotlordp vb digor stres
tosirlor alt énda ,uhpyptugabilygoknmaos @ § me y ad2|s8Bfy é
i gihdo m¢ xlit stres amilbr i ni n | aboratori ya 9yat- o0
foaliyyotlorinb, sorbos t radi kal | exrmsimp todirii tggliqgd g o leslii d
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Tod gi gatr-ed a & mislti ol ar aq emosi onaoyat a
foaliyyotlprinb, d a v r aosidornl tedrqé@ rga bevb mpyyoh e torrki belb

stres ami|l | a b doyat akivitkliorpnm ¥ ia ®©r@lonm cididiatosie n
g °osirt Belptos i r PEBYBEl si - omyyord | ha \ema& m ewmibga r
horokotliyindp azalma, passivlik w s . X ¢pDUISIN Yy yyar an mas é
Todgi gat | ar oicor ag@ntadi n ki, 0 Drigira tosirird m

lipidlorin prooksidbk msini aktivibk d ibkdbporganizmin kompensasiya sisten is
kat al aza aktivliyinid2 s3], lg rsaR @] a AP \a
todgi gat | alridfa ynma¢kxltarda ol amteoxuomadlal &
m Hyybn proseshps t r e s dlilndormonglndos 1 r i a K k a r pdaha aktixk d
reaksiyavem gn c si - owdomu lkao Zmpseamiw dont al t ox
zodolpyici tosirlorinbd a h a bs ©®&s holbywwoa ] 8 d milés. 28] r |

Kpskin emosionahj r € stresinin - ox aikm®acsienal z
gor gi nl iordgilm i g%st ovaalylde@méenveaged@ati v re
horokot hoypc a n € , bk gorgidils vokalizasiya. Hd s i z aj r €avamg é
si-ovull arda aktiv reaksi y abEneteztea fiorgkm € r
etnpsinb sbbob olurdu [L6, s.21]. odqgigatlarg ° s mi k di r ki , yakl
coroy a n éihreaksya verimr.On | ar én r e atk,$oh g a b a ko®nlae D i
eksperimentalofpsdbteztezlorokot 1 dayandér ér | ar .

Mbl um ol rRiy kstniion y ak kategoriyaseéna
Si -ovuloskmremosidnab jkr € streso i bnloamgaml g ¢
ganda, qaraciydodoy i K ibdodDbk ol muk dur . C a orcfli nlaras),i -
yakl é Si - ov u lobriadp eritrositiprainn npgemruonk s i d her
tendensi yas e kahkdi r or darbléanrdéanol g apro pamo i
fraksi ypaksiébniénolmod i y ¢&krst ma tendensi yasél
Ssi-ovul  lmdabmémgaa akkar -hidraperdksiabrin soviyyosi K i
nDzDID- a r p amodd cby | K mi r . Eyrwyiaklzeamandavoa | |
homogenat!| ar éndra npmiohroskesri thppdbbehs kdi r .

Todgig olunan ndgigat obyekirindbc avan s i - o v udfindodorgé n
doy i k ik | m&®Beachii Idmi ®iklp, koskin éBnesionab j r € st roans i
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peroksid hemolizinodnbzorb- ar pan @bobt @ménmua dsur  Ki pbrinb u
peroksidbk msi prosesr i ni n abéynaisémdamanda eritr
lipid antioksidant tokoferoldd o y ma nh alzéan énaetéchiay orrkia r g °f
lipid peroksidbk mmpbh s u | | @kibi@im-egan ot dab énda bt ii P ogH Ml
fraksi-yadfofp=®,004)wcavan si-ovull arbdemmaintk
iID m¢, q agpiqan serumunda adiidroperoksidbrin torkibi 1,4 dofp (p=0,004)

art mapgyen ne¢di | mi kdi r . M olarag, sresyior a a | & ra d
cavan si-ovul | ahdmoggaablcayénda oDKimki
mbhsull arénén t opl oaommars gemneedd dokii e K dk a s

heyvanl| aoigdna mtair akcs iydfaenrt menmytdiafal an ql u
aktivliyindbonozorb- ar ppa o xomA (A, 8dfo; p=0, 05) azal ma
bu da pdaxiglatgtiyon metabolit sistemimdantioksidan  m ¢pminakifaiyot
godor o | ma datof eelin Beblikl b, apar el an a prdckicosintb e
koskin emosionali aj r € strmosifniylmkmaxtda ol am s
t oxumal ar &@ndanp, b iorpdogligdicsin perokeidbkenssihp forgli tosir
et di gyypn mgd i IMpikkadeidd. | mMi, gl i yakl &€ si -mvu
organl ar énodhas ugd d raag ks icda vreoion sdi a- mbavt ugl p kaar na
cavan heyvanl ar én gamemadwsh s ull ke ab aléing
nozDiD- a r p a nok meikbt ai kv |. Mg poit 1 f yaomd dPanl|l si -o
al veol yar pr orsgde stresin bs i si¢, m¢éakllt € nd ak ml |
prosesrindbnozoiD- ar pan ar t @ Kadk kordon sesdsit hotropsindd
stedpdaha aktiv camabaveaksiyasal bvar @&n
mpdon i N s el i kodahalmsiskaass éo | shuskt|sBtiesaamilbr[nin tosiri
zamandBnim sel i kbperiodpntad toxaumatacda metabolilk gtruktur
doy i K iorkn Iparakelliyi [159 s.1397], 43, s.242 5 Jorindoigl® s & | mi oerd i 1
sisteminin bu iki hisssininqar k€l éqgl &€ asél &l &] énpsirloFino X
vohdoti vo birliyi, elocodbo n | ar énot pat o ggmoyt, Basosi slal s € ]
kortlpnir.

Bundan bak q apsirincenidri tazs i glabbnato@pasti - o & o éah a
gan ordablaé Bny rl mi Kk dolifrstres dvhgbx t ni n ,pdoom rcgdnl as
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tosirinD mor u z gal an | abor at or i ybwrinins biokimyovu | |
analizbr i a p a r myompgarametorm ¢, Bnyi rl mi 36,dst £33137]. Qan
n ¢ mmonnin biokimyov | anal i zi gammk &g 2 &isienddd m €
sonra arakdeéereéel mkdgal aBma dok s fp Srdotpkrae In i
apar élMdéemeéol mukdur ki, | pskin cadiasiyagarmiuy a
gal dégdan 10 g¢é¢n s oorinia piokimyovli a rogchsiridp a n
maoyypn doy | Kiok | y &d anér . Bundan bawgadagaans
tosirindbn s onr a ns ig-amvollglmumnEmss y r pgdPkis du bsir ganda
gl ¢ kozanén konsentobadabirasénén azal mas
Laboratoriyaaparavambbbdi @ et il k NDEDID M a
al énmebs @, utnan b¢t gadingsaiy dad talr .a R ashiyi@a s |
° yomilmbs i z abamraipidD - okisi togribbn 200250 g olan vy a kK& &y ar @
doy ik s i - odgigatdbyekr it ol mukl ar . Onl arén K,
k°pyi ilb apar &€l mebod&qCs. oM mukdur . Si -ovu
Keé¢al andéeohhime kb argrt ve-¢én domigontiX ik | O ¢ ®4d&
Tod gi gatoyywl agormdgkil, 1 Qr dozada i o rodirak
| aboratori yabsihaonvsosiiyivig gamannmas akak &
m Hyyon xpsolikl orin - klinik plamptlorinb  spbob ol mamekdeér . K
i onl akder écé «kKk¢alanmadan 4 ggtriksasiganbr a

togribbn 46 s a a bttindmy, 2 aln mAyyotdowstresin bsiinDb mor uz g al n

Kontrol si-ovul | aeynivaxdabaebinsheapmy iu-zo \qwall Ima
Kontrol obyekt ol araq dai sm¢wavfuild ay a ¢
eksperimentikdpistifadbe d i | mi kdi r .

Belbiklp, | abor at orliayreea malr-émvegiimp al déql mr ¢
m¢vafiq olaraq onlmdcidPqgduma upiad b8l - «
faktorun bsirmbmor uz qgal maméxk | ar . borOna dalra nkdoger tér|
grupa ai d 9ifdozalardaladissiya amilpxdr u z g a l-cmé Kd rau
ai d s i stresaktor kimirert fiksasiyayamr uz qal an | abor e
ol mukayr .qrdapa ai d | abmikigattsteepimoy a z s daa 6 »

Onlarhom kK ¢ a | mhomu@sart fiksasiyayamr uz daa | mé kK

86



Stre® mbr u z gal méxk | aboratoriya SR O Vv
° yomilmps | heyvanl ar «kK¢al andéqdecmbso n ogveun
peri feri koomdofhi ohgenbuektr okol owyiiilmext aji é&d &
parametmbr DIy edi |l mi kdir: oyiyosid (au pgrametk stresa |
reaksi yasénénoiciloméon iona f éng @®rigdon gbtris kimi  tpyin
edi | mi kdi r) ; - iagpartat faminotremsietatan (AST)D valanin
aminotranAlfgThazak®yov (e ¢i | migk di r . Bu
VD qaraciypr i n pat ol ogi yas énoyyon edilhoaignmogeoditilD k a
apa & | m86ksdlLa5i.
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|l FcSKL
MATERKALLAR Vc TcDQKQAT METODL

2.1.Todqig olunan bitki obyektl pri

Di ssert as b yetrilorkok i b iy te k Blon hogirmwivo vb in vitro
todgi gatl ar éAmgpramdadingé@db@dAixd er on yar é ma
yayémpmelk f n °orv: b agtkalabitkilori, su bitkilori, eyni zamanda
me¢ olti f bitkonlta@ax@endplagdléer ivofiylrmi kdi r .

KI kod i ¢mindoosaeri Ab k e r o n upsbbodthebiyaaloroa vo halk
h a z épaligyat f@rPnsyon Yod zavodwrazisindd o mi n aow K il 0@ bdtkeildr
(iydo (Elaeagnus angustifolid..) |, g Sompux lacygstrid..) ,  Jumciis Agutus
L.), dovot i k Alhagi pseudalhagL.), hoimol (Zygophyllum fabagd..), razyana
(Foeniculum vulgarél.)) bitkilor i , o n | ar épntoxymavot poaxqu, m | gglavk
O yomi | mil40d.B16]. |

Bundan todyigat apyekir i mi z Abkeron yar émiad
a ] arckol bitkilor i o |l mu kK dQlea:europesly)toocim (Figus carical.),

e | d ar Pirnseldarica(l.),t u b uRAyrgo@nth@coccineg,a r € - (Umgusjrum
lucidumL.) vb nar (Punica Granatum

Zeytun Qlea europaea 0. - Zeytun bDsilosinb aid olan bitki cinsidir.
Homipk a Kk @ lgiymst | i aj acYank@gadienm . q wnaitndpl ve g
¢ mumbtly, y ox nadir hall arda bbilraf aaf ° m
amillorinin tosirinb, q u r, kottpl160jQdemeperaturamgor K axt ay a d
vDistonilbn n° v t or p a qoivai ok it W ab.qgpdoBRaydm rad bilir.
Zeywnun yar ppanmduabngd( S gtesnhitssnd Ysaiso@d me @,
rongp) - al ér, bdozugaben §umouMayikyau mad y lkalr ¢
a jrongli - ibkdor a +. &eyvolori birtoxumludur. Aor b ay can doadAb KX g Du
genk briercDembk ol ar ki ,or Adsupdezr eoyntuunn haj ac |
me¢ mk ¢ ndg¢r .

c ncir (Ficus carica L)OA b kK e r om giymot | i a priadon hasabvoluan
subtr spakaogupitkkim® v ¢qor BAay c a n doalpA bxkéesr wsnidla
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yayél mékdérmk lcanlco mi |y ggkligor meywloradom forglognir. i
Yar pad Ibsortdié Alimiori  ogypnedibbrki,pn ci r yar paql ar é
sulu dbmibmpvbs pi r t | i pkdphligybtinba lotx yosinedirglomt i ni n
tbzyi gi nin azalbhonayype hdaamghyg m

Azor b a y oragiyrépthi bitkil orindon biridon a r d & (PunicaNGaanatumi
Azor b ay c a n émaziltrindo, -xopdduGeiyicay rayonunda
Abker onda da ¢ e nohowri nysaslt&itam@pdozongindir: G 86,
B12, P. Eyni zamandanarda mineral » mikroelementr i n konsen
y ¢ Bkdir: kalium, magnezium, kalsiumpahir, natrium,fosforvp s. [189, s.7071]

l bk-damar si st emi ¢, - ¢ omdirilmibsm m ugrestpBki pision sonra n
organizmin Ior p as &€ oripdd msaa sodi KvbD nar meywlorinin | bhomiyyoti
pvbzsizdir. Tibd bu bitkinin dennk olar ki, tor yer i : -okipaib &ofi, & |
meywlor i aj ki - ipkor aruamdbgai r g fmiieky viol unur .
uzunsov, nazik, parlag, tamk a rdgea l v nd é r .

T u b u PygaGantfacoccinea i’ denok olarkide k or at i v Dbi t Kk
mpk h u r domrpk a kHé bitkist oldraq parklardab a prazilorindby et i Kk d i
GO woghin g mindbuzun ti kanl@oreé pyumru Meymac
rongdod | r . Y agrad e8ghh d r gngdi,kuBuhsovy tamkn a r | ®n parlacs t
altdan tutqurrongli olur.

Ar é - u (higuptnwum lucidum L.)i homipk a K € | ajac n°°vyg
hender |l ¢pyngor 201 en bi |ior . Yoagli ppo @ Ir & rd58 ok ¢
ptirli, balacaa jon g | oklortolur. Ar & - u bkorptiva jdac nAb gdeg or
kifayot gpdor ge ni Kk y Bpzé | oo kar ré. - u dynoah bitkisd kimi istifaa
olunur.Bu bi t ki ni n nmagyyonuxosioliklordd,n d»a oy nialg aj
g © skl ori, ciyor vbb © mgklor 1 n msmd iIstifadb edilir.

El dar (Pirug sldarica Mi h ¢ nd ¢ o, gohdrzk aj acd n?
gevdpbpl i VvD ¢ amk g Mmsildsibbiaidd li @anm r biynoy ajr @ q |
hender | Dygodor-220 aoucluiy®y ar p aomliskma & € 0186 smi b
dok uzunu j a -D& vitamini, @yni zamand&arotin ilbzongindir.Yar paq q
1 sm uzunlugda ol ur. E | d aphomigyetlichie Onagna c
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ti kinti mat ero adli€e kahkfol mstehsal solunuf. abbh- i n i
yakéll akdeér mada El dagt :oxdmahialir. Azprabcaey ¢ d
meokorindo, par kl ar @éndaobupns amg mR.y g ¢ r

Tod gi gat | a bom-z anmann él, advhdimdad pa r B¢laasnkordb i

model sistem kimi oh | i t aprirddbn iutTdicaim 1(.) , g a rZgaé d
maysL.), p a x | palil bigkil odndon noxud Cicer arietinumL.) istifadbe d i | mi &
Model sistem kimi eyni zamanda dzi su bitkilbr i : Su I(Limmopbila i |

aquaticg, Elodea Elodea canadensjspd g i q ed i | mi K |

Su Li mnlanmnophila saguatiqa)bitkisino adbtbn tobiotdo d u r J u n
bat aql é& goorendp sast @limif. Bw bitki akvarium bitkisi kimi @t a n é n
Ak v ar i upmdiaps@d onlardang e nigtifadp olunur. Limnophila aquatica
bDh @%@Egeni K yay édrimdsn kirids, ustiseon t ii It ki di r .
pbveri kli su-28AmyQeirtlat eduor 214iSyiy unonsn
phomiyypt d a K épkiéu hitkiBre |- 0 x y omdxneshgion oits ud a vy ¢
boy¢ye¢r .otodB bit @ofip a kv ar i umd adcminin sLi4 yhisssinin h
doy i Kk dosimi itolbbredir. Submi z ol mad eédérda bitlbin
degradasiyasé bak vberi ol ahi mno ki ldarr u
birindp 3-10 bdod yarpaq olan osto koklindodir. Bu dbstonin diametri 12 sap- at a
bil i r -masmonlgjlubklor-ii -ol ur . Li mnofi tbpamén b
Akvariumdakeé s uyubDzengirlbk & i otbmaloya gr . o kdtbmi xg
toxminbn hoftodo5 smogodor by ¢y ¢ r . Li mnosiil ain-éénn
parametmri: sortlik 3-1 5 A, -p.5te@per@tur22 8 A C oAdoim| @ @ &r
don akaj é temper entoibox & a h b §& k.t mz g n¢ q

Su i mnofil asé ¢- ¢ nbp-poax |naggh ¢ nk érqatba noc
S ¢ ni I Kéqgl andéer ma ¢ - ¢ n pétrgkmiunZpisfs einkté d le
onun pgdifodi r, g bzorg ad W eocedok ar | a noeznddi K@ ©
m¢ td10-13 saatik Kk i | edir . K B, kossasip gbt £ chi r -pad n i
torpag qgismind iri donoli gqumwy a ki - i k - & mqtréok dlaa. ISuyann
dibi tomizlonorkbon g @ apdblpbnorsp bitki mphv olur w suyun sthinb - é x &
Li mnofil &déwmas-€oxalsid psb@hsmuzniugluf cydr p
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hisolorbb © | ¢ mteorr mkaijlai r . Yeni k°k sist-&mgygc
sonra yar amgyar panglmdaoylgdujorundam obxu ebhitti
rof tar ol unmal edeéer .

Elodea Elodea canadensjs b i t ki si bDnt,0 xu zt terzl ubpCayt¢ eyl
vD- 0 X budaqoypanad m kgld v d [Bdi mazikepa o & odir, g°Ctherid
ispyoxdur.Bitkininna zi kK, uzuns ov, wivspeaxpkyieebrd BP o
yarpaql ar € ongdaa Il warg.onyi@k\ed u xssmib & a h p a8 gigia r
aKkaj] bdobiions y ar pengindamr @anr érg ol ur . Dpfhdp- ixd k
mi gqdar da ol dosorqrd@af aotndisaa masd utflaadk d ér ép ,
gobmi - D rhaneyolur.Eyni zamandabitkilorin on y a kD8i ligtis&d, niogsod|or
¢ - ¢ n opngpdpb rh ey vandlamivog g ¢ a uy eoredilcbilorn. Eladeaf a
populyar akvarium bitkisi kimia n & npaginin paRagy a K é | ol maseée ¢
yaxud qumabkmpdon onun budaqgqlohmdos@axkamag bkaz
m¢ dbtd s onr a pinNuinn g&swialj téo rhp asjsa Ddpaakvaruma B
m¢ mk ¢pdor gaz oku ItaPzkétmd ér ¢ ki or pajuan, k&DKv
rahat laéilgnd[2v, s}

El odea g é K ayl ap & ndian k a kmd mDipdpethdea z
bitkisinny ax ké | oskvwonbh 8 fysmt s g srtlorki N o | opwars €
edi | mi kdir. El odeaoohi,t kagsk dna rmépsyaensisa
ge¢cl ¢ | Kéglbandnars&l alnazyendd r . Bundan
torpaqda yadumostwke ki sail giaptseunprg hlait taonruch
akaj é ol masé o otoar ednnoiordonalif. € na m¢ s b

El odea akvari umbogpmiyyot | -ioxifraydalka w
suda ol an paikrvkaa b & nuddmizignmzsinoy a R Dk €dim Tobii
koraitdbs Htlb- ox al ér . Onun piborzindbb 4 t @ hepgikdyan 1
hot t a bir - ayé dobddid Sudamatgum lorigowdomkr ioksidinin
ol mas é& Ihvitpkotirin 108, s.6667].

2.2. Todqig olunan heyvan obyektbri
Al déjnd@icnlerimb ¢t ¢ n c aoplaé ds io$ theifjpnlmmmi, | oyy i
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uni ver saonoe]&nEn glarntl é dii §t @frlvy da dok ¢ |
heyvan organiznori do® yom i | miHe&ydan orqaniznorindon todqigat obyekibri

olarag bbiotdony € ] € 1 a n - a n mi@Hel&x pogatig yvo modél bistem Ikimi
la bor at omartindy &od gK q ol unan | a b o(Wistar oatbingy a
se-il.mi kdir

2. 2. 1. ¢anamgil é ¢zeée¢m i1 bi ozl

KI b iMaljusklart i pi ni n bn geni K yBhyRil enddm k

vD -éeél paqg i1l biz n°vm¢phriit dnit®pvncdundadikuza a n [Oan
su h°vzplbobrindop yayél ebl ar . Kl bi zIl pri
hi sspdp yer |l piQam ptwlzmlaiséagyaqghait | Tol
torki bsndipl mkul u d34,.04012%] [185|s849gd ak éy ér

1z ¢ m i minbhipzylaotr igqabi |l i yyptl pr i y ¢ ksbk
bir -o0ox heyvanseoridlrabncitzpnbl ool roir mldgod psxt toor i i bf
ami | | orrkién p- ogxa d givdaam| aéndneéardlaanr , 3 Q48 Kk yfaxsa
torpajén alteéenda, hom-inin ajac g°vd

davam etdirirloor.

Adbpton nbomli yerl prdp vbp payeéez ayl
daha -o0ox rast gpol mbok ol ur . Onl arén b
soyuq havalarda donur, I st haval ard

Kl bi 4l-pgrl-BommiPbz bir ne-b santi metrbp b

buaxér |l ar . Buna spbpbbb il bizlbrin par.l
maye musin adlanér. Adpton il bizlobor h
m¢eDyybDn xarici amillbrin, temperatur
mayen | I fr a9 «12@155].Kbbi 41 bprin m¢alicbpvi
saybsindpdir. Onl ardan ¢z dbri si $ - ¢
qgélrax, arzuol unmazmax&l| |"arl bvz demia mg g
olunur 175 s.22],[225s.22].K1 bi zI bprin -oxl u sayda n
makara il bizlobori, -(ddixpenptiaybbisz| Dbdqt¢rt
arakderdéjémez mbphz ¢zeéem i1 bizlobori 0
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y ay é | Qephdi zamanlardarb D z i ° kpldoornd pqiidab i kzil mp si

mbp | u nidBusM4350].N° vl pri ndbon asél é ol araq i

bil bor. Mbspbl bon onl ara parklarda, me K
gpl mbpk ol ar . Dembpk al &gt kn, fgekl fF psd
s¢reéerl or. Haval ar soyumaja bakl adéqd
dorinliyinp vb yaxud ajac qabeéqgl ar éne
hpbyat séréel br. Kl bg kzd spkrd pan®azbi oan asplza

musi ndbpn hazeéerl adéeql aré epi fraqmdgq Kadkli
22.1).0nl arén hazeérl adéqgl aré epifragman
yakadéql arée m¢ghi don Qe k| 01 s8ir88)jq s Dy

ko kil 2.2.1. ¢anaql aré .epi fraqgn
(mbD n bhtips://ulitodka.ru/soderjanie/spyachkaulitki.ntml)

M¢pbyybn edi |l mi kdir ki, anabi oz d°\y
m¢kKahi do ol unur . Anabi oz d°vr¢ndbpn -
prosesi m¢ mke¢egn olur. HbmmFzhoni mnapz e
ol dugl aré da m¢pbpyybon edil mikdir. Bel

oyanmal aréné tomin edir.

Kl bizl orin aktivliklori hava «kKbpr ai
aktivliiklobori istotxe nmzppei rfatalrdrar d@dox nl ar
otururlar vb °zlborini susuzlugdan go
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edir . Ya] ekl é haval arda i1l bizIbrin a
bajl adeql aré epifirmagmap pakdbgi hdbr gpkpi
gée¢nl prdop onl arén hpoKbbotzeé Dmp nbsagcrean telme
varder . ¢ox maraql éedeéer ki, onl arén h
heyvan torpofindbon mbphv edid4 phrosfot,p iolrbzi
homin orqganl ar & |yzegam diplnb ibzpolrppraiprbil nu oyar ka
7-8 i | t ok kil edir, | aki n D66 2Ir18], [260s.38 | D
34].

2. 2. 2. Labor atWstaragbmo si - ovul | ar e (

Ti bb el mi nin I nki kaf é é - én apar €
heyvanl ar énld.anMd adiif adivredld ti bb sahpbp
.zZbDrindbp tbodgigatl ar apararagq bir -
gécl pndiri Il mosi, m¢ DY YyDN xbpstoliklobr
edi | mpsi, dbr man nparseép &r-a.tnl d radbmamthhaze
ver iHelyovran organi zmlborindbp par amadgloz t
Dsasbn | aboratoriya si-ovull aréna ¢ st
pmbpl edi |l mi kdi r .

Laboratoriéyaloi -apvauléllam tocr bbbl Dro

2 gqgrupa ayreéelerlar: 1) yerli, 2) ¢mur
1.Yerli (lokah) T bodbnin hor hansé ki-ik bir
&-¢é¢n  totbig edi |l ir. Bunl ar dan - drekdina

(novokain) ve lidokain (ksilokain).

2.0 mumb¢t ¢n bbobdbndbpb hissiyatén yox
©z n°vbbsindp 2 qgrupa ayrel er: I nyel
maddpbpl br . Ti yopent an, me t &dtamik,salfaksalon,/
al fadol on ki mi maddbpl bpr inyeksiya va
i nyeksiygexip&i liindp Metoksi fluran, ha
inhalyasiyavastis| b heyvanlara verilbpbn keyitm

Laboratoriya si-ovullaré =-ox erkbpn
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mevs¢,mdbn asél é& ol mayar aq éakaviolurhargnliarr. é
fopaliyybptlborinin - oxolr°gnescroll orri  vicow Xy i
253, 5 il arasénda dbpyi Ki-8r .ayT a-np kbi°rys5Q mit
géenl bprindo  bu heyvanl ar arteq cinsi
si-ovull arbéOy, -y&ti ksiinl4i50p - at mék B00gii
ajré eéj énda ol ur . Laboratoriya -3s7,-508ir.ud
Tonboff ¢s hiBOdobkgg b l¢, b D ik, | Sr yBROPR W dYopl u r . Ha
bu heyvanlarda 2@ rggmifdamaimMaedojyubor
bal al ap k7golur. 5

Ki-ik gbpmiricilbr b¢gteéen bbpdbn orqgan
vD Dlwe-riimdiir. Onl ar nisbboton ki-ikdi
zamanda | aboratoriya si-ovus$iwpnakaea
baxémdan insanlarla bbonzordir. B¢t én
°nom d46.0¥%8|r |

M¢ xt bl i fr dtbpb cirsgtbinfland b ol unmasé ¢ - ¢n
gete¢er ¢l mpsi -0x vacibdir. ¢enki DN Ki
doyi kb bilbr. Tbcr¢bbpdbopn asél é& ol ar a

ya venoz) fmghgdm wd urnbongloix kportl ordbpn
proses bioetik qgaydal ar a 100ysa@.n ol ar ac

Adbpt bn sit-morug doalrogdean z g mak @ b n gqyay r
arteriyasénddpmaimanéradotfon b°y¢k mic
hall arda vb tbcr¢bbyp son veri |l mbp mi
hbpyata ke-i mill nspis-ionvdudln doivzvg ¢ ' K D K i m |
si-od@kugpopfbobsibiinnsokaqul iczol am&qg | dlax
i ynopnin gantoplama hkesbs$indbp g°r¢gnopr

Quyrugdan qgqanal ma =z ama noé abnv vabpnlecspt eszi
uyukdurulur. Si-ovulun | 80e m& Im¢3gdl ydnour
bucaq al toélnudnaar da@x itlomr igbommr 0 g&n mlal ér
ger¢enmbpybpsulyal d40iAlCdgsal énér pshunwmli a

Bakga ©bir s ul I SD quyrujun ucunu kot
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bajl amaqg KDrt Il b)) 1T barbptdir. Qan al
et mpkl b ganaxn84 sd3lyaindev ellléear dlan al é
maksi mum nRibngddairré. 11Omumi igamé oot rgdia r &

edrLaboratoriya si-ovull ah@&mbmodelbdmbey

2.3. Todgigatobyektlor i ni n k¢al andér el masé

Apar éodan gatt { alr a ad edkjigat alyekit i phf¢, Yitki
negmMooNni ni n t ox uml ajveeyri ramgndadzi heygaa orqa@ziol | €
(-anaql e pgpwdmabolt bt at i ya s i -Ddgigan bblyeltri € )
i onl akdéer écé pdBnmadasiya d&kicad iaynaléwvel méxkl
z aman € por¢lael@abwy ar € ml et @dorpadlo&raréx e rn.

Toc r pipf@p n ¢ moibn i n lonl akder acieé k ¢gaalmmad ér
ARXUNROOOOO (DO =269 7TR&2d/ dyaink nairkadsiérn)d,a
89651 7. 008 Rad/ syaink nai redddi&@ &od ( h=10, 5;
100. 453 Rad/siakimiakrdaisré)n dcpu rdj u |l aonlyn ¥Ca a
vw>Co i zotoplaré ol mukdur .

Bi t ki oDoni gsamniO Qr, 30 Qr, 50 Qr, 100 Qr, 150 Qr, 200 Qr, 250 Qr,
300 Qr dozalarda k¢alandeéer él mexl ar .

Heyvan organiznorin i K cakbnanaoéid ar X ¢ SUSI k
yerlk d i r ipl amz & mv o | akn¢ adloaznad éarrédlamé k | arir50 Qr¢ a
100 Qr, 150 Qr, 200 Qr, 300 Qr, 400 Qr, 600 Qr, 800 Qr, 1000 Qr dozalard
| aboratoriya si-ovullare 3 Qr, 6 Qr ,
K¢al andérd@o mak kKgagmanimpy aoipmld in g g #oly tonsli
apar éolomé mor € bi faiyr @ ydeggidga etdi | mi kdi r .

Bundan todb@ikgaol unamporbi t(kmodmed musn st en
buj drdicurL . ), qgqZeaimad)ab-éan(aql € o BBINB ikl bail
bk ¢al andér él métktlia rk. ¢ akl ;aanhaikolasaPRKk 230 Givim
kvars lampas n d a n D eddntDkiDfaapdar é | mék d ér . Bumtan
mbnboy i Ki mi K ¢ elg &piDRilal 230wk ¥ ar 8 | a migloabe € n
y¢bkivz yi glikzb0BrRogge ndan deadi Is inibckrdgokep ekoldji UB
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K¢al aB80( 2aad al nmadltrirglen gstfacbd S | mi k di r .
k¢al anmani@on mgdd € ol adbaignibn t kd ulnma
doy i Bkm m¢ mk ¢ n o bkhaOodsjur x ¢ B¢ la napa y T ,u 2Bdi@ /rdsa
vbgarj édal & t ox u rotlerir2@smékmpsabdogDQRATI 2K3 0c ¢ ca
dogigporzindbg € z d é r én rda& qud@aanloresutem adgy sl anedl erih sathindd
UB k¢al arén i Adlemwsk dsibd ,y2 BAKEG sMty/f mndur
Qurubitkior i N yar paqg epi der mi dobhBnk g h ma s
tosir effektini 2ifl odir. Belbki, me z o f | Dloriibg aégan UB K¢ al a
tobogpni Dkoe 9 0 % a z al éothinb dYgawr plAB) rsadi asi yal

aktinimetrik b al | ometoapkhr g mekdeéer .

2.4. Radiasiya fonunun byin edilmpsi

crazi toc r gipb i z apdggnedibn i t ki yar pagql awe
onl ar ésabddododimeyrik® | ploma p a r € | noeakilofd® radiasiy& tonu
toyin edibbkbpn ga mma kK¢ al anmanén ekspozi st ye
radiometrin (MKGA T 1 1 2 &ydilprk&yyon e d irl oii Rd.d)i

Dozimetrr adi ometArT1ARMBS geni Kk funksi oneé
y¢kshos sas ci hazdey ilpotCri ehfa zoaggnm&t°rda d i a s i
dozas ék & rlaf- mm¢ hrindp *"Gdraderduklidbr i ni n x ¢sus
toyin etnok eyni zamanda | 0 D Iradigaktie maddi&in r
monbolor i nobyyomeymk m¢ mk ¢ nd ¢ adDomeAdtld MBS d
bilopn °1 - ¢ ci hagll alv @mat oarioraysaodisifado oluhd bibrk
Ci h absa®rmqsodi v totbig salosi:

-ct r af mrgzimin,tobyekir i n , mat er i eaptabtiar én r a

-Konl akdeéer éochdor r adhaaxyar ook ® k ad # lkaardlé

- Sbon a y epssimlprindp dozimetrik \b radiometrik mzarmt;

- M ¢pyyon pbrazilordo n ¢pvenerjisivor ent gen qur j oz ama&m

radi asi yanénpnotaiobz aséneén g¢cén
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kok i | 2 . fHrddr acdri aazsiily a pyyooetmokn u¢, -mgenND i St
edilbn dozimetr-radiometr Ti MK-8T 11250

AMKCAT11250 idroazdiinoent epiorin 100-gbder moticol orini geyd
etmoypvbyaddakda s ax| ennyaajdad axrimka it d v@&inh azd
yaddakeéndamd konap ¢ 55dRE 232 lintarfeysi wya USB adapteri
vasipsilD hoy at a ke-irilir.opgbaail metgrd a k aya md
spektrbr i n i peinoka hiimdk anl ar & yaranér .

craziobdb a p ar d éfdggat@éda ED G %rkbn gldzimetrin detektoru
yerdbn 5smmsabdbs a x | an é 1 mi Kk @ dan.mpinebB @foh | brok brta
giympt | hesabl apmé@ago & r . ar ¥okbtmedbekon dozimetrin
detektoru yeron 50 sm bgadl ahogbkuhé mop mzchdo ci h a z
g °oeidisinonbzamt e di | mi Kk donr mpt B u ad a TREDG R malik k

olanyerbrinnbzorkdbon g a- €ér €| mlaedia s éna k°m

2.5 Xloroplastlare n ayr él masé metodu

Xloroplastlaé n a y psasih mé spemorholes; 2a par €1 € orholDlpB ¢ t
kifayot gpdor funksional ba | prepar atoondt4ma@ tie mape raadt
edir . Xl oropl astl| apo éuman gegnibp B b mas € anparg n
a K a] odidiodur: G,05 M trisHCI buferind 0,35 M NaCl, pH=8.0.

Toc r ybb a k lzdamoevol yarpaq 2625 dbqigp pbrzindd polietilen torbada
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soyuducuda saylaamalgé x .. s 39 @ mokidindon § dofora r g aél
olan bufer mhlulla pzilir. Al € n a n htoneifdog rk aaxtlaragb i r b dogEL
(5-6 dpgigp) m¢, dtthdb8 0 0 §igpm d ditthdbs ent r i f u g @Ad &m mk
supernatantn ° wtibmorholodp 15 dbgigp brzindd yenilbn s ent r i f uqg ad &
D° vmi2ypY 0 ohigpviok k d | Soaddh-° knét ¢ b ohlll @ o yuyalur v
yenicon 15 dqgigp orzindb 2 500 moyfovsre/ndt r i f ugadan ke -
homogendk d i r i | i r .pocnilouferabB@4n0 nokiypgedor - at dér é |
Xl oropl ast pr eEaArCa tt &miprma xshoaynuroegaaidi(sBeld |
ki, bebt e mp e mraitindoix | @r o p | a sptslaaart Pizoriniadestiayav |
bilirlor. Qeyd etmk | azémdér k-20,i -26A@Oroempet &t
aktivliklorinihot t a ba y mmgadpdaxlaya bilirbr [140, s.319]

26.El ektron Paramaqnit Rezonans spek

El ektron Paramaqni t Rezomna k$ oy silp e k
paramagqgnit higgiklor, paramagnit rorkozlor todgiq edilir. Bu metodc ¢phmobmi K
elektronlaéolanma t e r ibtgid etnekr &, Blt¢évre bin metodduf38, c.7577].

Apardépigmgatt ar zam&8né mEBRappehk wiou
( ABIWRii BRUKERXO ( Al mani y a) oiidPoRaq tenppetdturunda i
geydolunublar, @ gi gat | ar z ama negizolbend ialkmi W ax lp@|
EPRspektrbrigeydpa | émmar EPR K {InCa | m\atr @g ¢ yogtémbkli
modulyasiya 0,20,4 mT amplitudundg ey d edi | mi kdi r .

Apar él adnq i EgPaR BRR spekmrdgeydba | € n mevwid & rmoipn
otaq temperaturunda,Did i iDraitde g u r u dlarl @uuklumu KD ¢vy ¢ d ¢ | 1
n ¢ moionn geydiyyaBz a maonla k var s a mpisinb genipg d dilkidon |
sonfaspektrometrin elektasmadeizpoea@gltobla

N¢e moon i n qeydi yiyfartacok teghkikasek@Eomaqgnitd a | ajr aél
klistrondanrezonatora daxil oluE y n i zamanda gezydn aoiisaéd n
tonzimibnir. Bu prosesmagqnit sabsinin gorginliyinin xotti doy i k dosi ryalul ilm
ap arr Adlizatorun bs sasl| €] éné art émsmanq g tgzidk s r
modul yasi yawlénardan i sti f ad
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Magnit salbs i ni n I ndonk sm ypoFsE NV exrairlak t etm i |
-atdégda enerjinin rezonans udul maseé
detektor@alka ¢sqgnrga . E®Bunaraggdulandyasinid keirin@ k t
tor t idnosio® evr i | i roy ¢Hkus tpe Doilsiels|di modul yas
NoticobdbEPR s pekt r i oyregeydiyy&edjlir. i nt eqr al

Ki net iDkr °zla-mma n & pshEPBIn i sti gsnaanipEinreinn tolR K a
pikindp fikspe d i | mipgildoz r | wrédpri 380 Viw1 50 Vit g¢cl
ol mukdur . ok &g oeduskddirl a rfinkdu s | axidreirmgil la‘
iID  spektrometrin rezonatorunda yaeld Dnr i | mugpn i n Drinp z
istigamotipn d i r i | mi kK di r pdgigadagrda r EPR | speki@ zdoibh otaq
temperaturunda (22 5 A C)pad éyndné@ztot & gob B a ma nod@in ERRmu
spektrbr i phfgemperaturlarda (60 260 K) da bdqiq olunublar.

2.7.Messhaue s pektroskopiyasé metodu

Domirtorkibli  nanohissciklor i n gur ulpolmos m u n¢Megspbauer
spektroskopay amet gdludmudan biri hesab
met odunu baogagqama ,rengrnansa&dIl¢gasnud éur elil n

rezonans spekt mbmeskodmi xanghkdkmymwi ckassisinmi k

todg i q i om-¢inn ok mabddiordoki mikro- vb nan o ©° | - ¢ lorip (
° yomilmps i (- ¢oolunurst i f ad

Messbauer efpetatkt e prg nmdleabbdueopbordoe - |
bir enerji hakeadal aorl am qlamamsaé addtenc i

radioaktiv izotoplar istifad olunur, mpsolbon, gammak v ant én b oYCGox é
izotopu®Fe i zotopuna -evrilir.-k\Ra&rmrtolodoyién
m Hyyon  stlg(v) horokot etdirilir vbbunun mticosindmpnbodon ¢pk e - i di e
doy | i php, Dopl er effektdi yaraneéer .

S mg Wwoyoc a n | a(Bny)eéveziyyotdon psas (Eag VDziyyDtD k eprkpn
gammak v ant b u rosire & gk gammakeagtvonu Ibyoc a n | a oeigyetix
ke-irir, b u dkav asnotnlraar éyna kygaa viieaa se lyak tam a
ilbb o Kk &85, £8485].
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Tocrpgbamané st andarntma a ks, conbdmyenihmt aetektor
araseéendak éutucusgnanuyeck di ri | i r . S p e kbhcorosime
diskriminator rejimim ke - i r i | i r . Di ferensi al am
bakl anél ér .-10 éqgigp gozindp d@vam ebdikdn sonra dag n d ér &
Spektrometrin aktiv pncoros i ATopl aomae- irregdbdaumei .spekifiain

-k i Ibpbrikh an é brganibnrdyakidalk da sax| anél ér .

28.Slkanedi ci El ektron Mi kroskopiyasé

Bi ol oj i negmunbol bprin mor f aliojm¢ axsd g1
nanobiotexnologiyada s me s bl bl prdon biridir. Bpz
onl arén fizioloji X¢susiyybptloprini t
bi ol oj i sistemlbobrin todgqgiqi ¢ - gdne | ¢ en
tbpdgi gat SEMy € IKZIEIKISISI) Il b dbp °yroni | mi
fundament al el mi tbpdgigatl ar da, hbm
geni kK tpotbig olunur. N¢emunbonin hazé.l
gal dévueéehda. eBektronl ar sel i be¢t en st
n°gtodp bak ver i thowmksdits teedmirm kk °snoot yhii

SEMi n konstruksiyasé Kkéegburaxan EI
da onl ar araséndalmaghgm wo vpmuiddairpi a8l
ki, 1) burada el ektr onl burd asne | bia kbgcat ¢2n)
m¢eDyybn bir n°gtodpbp bak verir VvD DN
hpr okbpt edbpr ok by¢ tBgndan s b 8SkEMN-ians kka mpeydib
daxilindbp vakuum yaratmaq probl e mi drc

SEM tbodqgigatlarée ¢-¢n negmunbpl mrv vxod s
glutar aldehidlpb fiksbp olunur, daléra s
bajl anér. N°vbbDti prosesdmunpgpmgopudul
vasiitmshopdurulur vb nazi k kbsi kl br K
arteéermaq ¢-¢n onlar aj ér met ailk | odidrlji
s. 1]. SEM vasitopbsi Il D n¢égmaeéebwnyvmd nsubnt o

fiksmur| umgquy udi ea & | nialzn k ° t © § Ip djopdtad D
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el ektron dpai xsSEM |lid ps kagpmredialn tod dmri n

Ké¢al anmasé zamané sbppblbonbon el ektronl
gi ympt il k K¢aya npbpzbronkseskhkxnoal nma
edi Il on i1 kinci Ké¢anén intensivliiyinbp r

SEMdD vVvi zual ol araq aldejéméz m¢grop
i nterpretasiya edil mbpsi & - ¢ N nmy okydBub n
tohl i1 I mkan verir ki, negmunbonin KkKbmi

guruluk el ementlborinmand®d -qgrsl¢ga rvéenzadar ir

yer | pkgnmoosliuanadt d o edi | si n.

2. 9. Ke-irici El ektron Mi kroskopiye

Ke - i Elektomn Mikroskopu(KEM) elmad yeni kok bry, yeni ixtiralara v
uj ur Iorairba -gé x ar an bbnikroskaplardam drali 6laraq KEM 1T gl
todgi g ol umiams wmigrmumi n a bddn n nibeeslektrom @sosunin
k°oyiilbbak \KEM digor. el ekt r on ndaniokunladsglonr kil a
buradang, mwdon e -el ekt ron sel | d a thnaagnd elektrora
linzalarib( el ekt r on opt iothdafsoek)u s§lleay&d82io | [u n a n

Elektron selimadd torofindbn g ¢ mkildg u dku | d u ] wdqig elunan,
n¢ moon - o X (ulmamazik)& | mal édér | ar . -@oal & mlane k
n ¢ moibn ul t r ansgoe hesab olgnmarnKEMi db ar @k dhal ar
neg mooni N qal2e0n0l énnm B2d0- pal¢ & dick gpdor KK if -aiy k
n ¢ mmibn el ektr opflfaarf d & r bifa nanemabdrgalkat (rosblon,
nanoborular) ¥ y a x u d ki - ik di sdp € npgilimpk toe @hHnar
-pkilmpklptez haz éor.l ana bi |l

N¢e¢munbpbl borin hazérlilhamasiéanmmad gl s s
i Il b kidraymaziglodn,munpol prBobldoj et mp fod D
yerl opkdiril mbpzdbon bDvvDI onl ar me¢tl Dq
may e n¢ munob vakuumda gaynayer, pozu
ne munbol bprin DNnDbDnNybevkis Dk azvearklvaunnma g er ai t

hazagralr kbn toxumal arén hi st ol og22%sads7E n ¢
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KI'kin ntowximmd ongmunbsinin b¢gten qgal é

negfuz etmbsinb imkan verbpbcbk gbpodbpr Kk
negmunpbpl p+d poOn, b °myng k dl7ma2aP9.é dér ) [
Kontr ol vD m¢gxtolif dozal arda gamm;

si-ovull ar énéd&mddasdgneltzild a@EKENE)I d°oer Dni | n
EPR met odu ilaborda otrn ¢ a =& mdanildolr yraénn &@am é n

beyi n, garaciynbpr) domir niok s iydimg mmgh § m
edi | mi kdir. Gostorilmikdir ki, maqn i
generasiya olunur[184, s.4243]. KEM I I D apar el an t
nanohissbci klbrini strespo mDTI Uz gal
organl arénda vizual ol arag g°rmbk mg¢gr

Kontrol vbo m¢, glift dozalarda (6 Qr8 Qr ) i onl akdér ecé

K¢al anmeék s i -Driorindoi kbsitomoké ng °qta¢r ra¢éclploy §,&M fosgatmu
buferincbh a z € r | a n mé K -li §lygaHatdéhid 42%4i paraf&ristaldehid, 4%

li surkosavp 0,1% i pi krin totumkluwsludad asra x Ibaamé |
neg muonon azé 1 s wkiddey u(x2adoréldialaitt ) g e y ohluldal u
saxl anél déqgdan sono(aH=74) ir N i frob elfiyagla 18b u
dogigp m¢, dtohdp (comi 45 dbgigp) Yy uy ul mumxed werk.t r KKNE gni K r
todgi gatl ar én apuwlr € bma s eu kg - ¢ WEas|haragnEost o
fiksasiya norhplpsindb garaciyyr n ¢plovimdon g © t ¢ r ool 1ib saabrzindb k
1%li OsQy; 0,1M fosfat buferi » 1,5%| | gér mezé (a mhlubinda u
saxl anél mék d é orhopsiRdns t s of ni rkatoraysdonuAril Ivh fosfat
buferind (pH=7,4) or b i ofd olmggla 1%l dgigp m ¢, dtohdp (comi 45 dbqigp)
yuyul mukdurorhoodbtikb@Eden il dratmasi ya ol unmuk
hor b i ofbo | ¢margdp &5 dgigp m¢, dtohdp (comi 45 dbqigp) bvvblcb 50%-

li spirt mbhlulundan, sonrasu y j un o | -di voP6Y6- T pifonroh | ul | ar
ke-1mom. mDaha soermphiulunripgkibi 0% Dmiz spirt vo 50% bmiz
aseton olmaglaon biri 3 dofp 15 dbgigp (comi 45 dbq.) mgindoly uy u |l mu &
yenicbn hor biri 3 dofp 15 dbgigp (comi 45 dbg.) pbrzindb tomiz asetonda fiks
ol unmukduwlpbr.i NN ¢hnauzné r | atindmi ar sdégmrephgsinddd vV b k | a
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hazér |l ammats& k&4 i rhi | miopikilii5 maddnBiumn u@qa r¢é K
(Epon812, DDSA, Araldid M, Dibutalftalat  DMP-30) ibapt olan araldidepon
mphlulundan istifad e di | mi kdi r . Bir oler yi doki nHsdodti a r
g°t ¢pedkg, | n ¢plruinn sayéndayni wisrel € ol araq d

Mpsplpbn: 10 ml AraldidEponmoh | ul unu hazér | akilanglot, -
s e - oidir: @5 ml-Epon812; 5,5 mMiIDDSA; 1,5 mtAraldid M; 0,3 miDibutalftalat;

7 daDwe-8 0 . Bl ok IorlaDipséir | capsimimB vnbDhissypb © | ¢ n ¢

1) npohlulun 75 %- i tbmiz aseton, 25 %i isp araldidepon;

2) mphlulun 50 %- i tbomiz aseton, 50 %i isp araldid-epon;

3) nohlulun 25 %- i tbmiz aseton, 75 %i isp araldid-epon;

4) mohlulun torkibi 100% araldidepon.

Sonuncu mrholp olaraq g, mwlor (tikblor) bu nohlullardal s a a btindmn ¢,
saxl|l aneéel deé q doalr2.9.5doag ¢oaldiyi kimhovvaleopdbk h a z é bl a
ar deéec el doémil okbloap foyalurlar. @liblor termostata yeok dilirl or ( okil
2.9.1).Termostatdamiblor ¢ -pbrzigdgmy¢ Bliti f t emper at ur-diar
sutkada temperat® 7 A 2-aCsutkadaemperatud 5 Avo®&c ¢ sut kada
6 0 AoluiC

l - g¢n sonr a todbordom a a ¢ r € IdUG® étanaikEdibmu
(Leica, USA vasibsiilpbovvblcby ar é mna z i osikif 1 hmlz @) | oeikipmé |
i ki gat bop(@amoaulug@ub % meti |l en abéseé,nb0,
mphlulu - 5%-li spirt, 0,1%li fuksin) ronglon mi Kk d i r .

Yar éihkosikior ovwDcbZEKS X éq mi kr osiklompiukn,d as d
hisolor | okillbk EOS D650 (Canon, Yaponiyapgomli fotokamera sistemi ol
-pk i | miKkeigr .mi k r msiglixbogoxué | vaarsai qt pgikborr iEmnlaa 2 &
hisosindbn s e - aldomiobn Kk p$ r a miblddail lami igdy zx @am € a a
olunan ultramikrotom vassilp50-8 0 nm qal énl é6genéelaé gyl
kosikir hazeér |loofaeagagriyeél él mekder .
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kopkil 2.9.1. Laborat orirya ngin-@ov KiBIMavri

al énmasé ¢-¢n hazeérl anmas:

KEM-dbb a x ma q bngn kesiklor bvvpicb 2 % - li uranil-asetat rohlulu ilp
15 dbgigp m¢, dtohdp, sonraisNaOHTi é n O plliIMulmunda hazB&r |
tomi z g ugitjatla ©,61ndbgigp m¢, dtohdd ronglon mi k d i r . O5ikiot r e
80-120 KV gor gi nl i k dl4t0®dn dkae -J EM c i El ekt ror
Yaponya) bdqiq edibrok yan kamera (Veleta) vassilD elektronograrh apk i 4 mi K
Tosvirin morfometri k anfdfitzi KmMd gnamg yao
Kioi toofindon hazéer|l anmék Kkompyuter proqr
vasisipDT KF f or mka tl @ ka eiladayarimyneotqgirrai | mi kK d i
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KEM-dp nanohissciklorintoy i n i zamané nNKntensesqgwaéam
vasibsibboyanmamék preparat!| amgkidon h@qZ € gt
n ¢ moonn elektrogramod q i q | zamaneé al énan Ioids t
o f it pxpkzirl mi kK strukt urp) verlireQeydieok n | ag a
Ki, digor -@ @ r a okillmdb@Ilkd u ] uelektrogramlarda dagvirin intensivliyi
boz bn g i n Dikddrbcogindbn  a s € | é d é o etdiyBniz X/eletta (Olgntpusf &
Almaniya) yan kamera on pikseb 14 bit nol u mat da wee yolai | mi
elektroga ml ar én i nt e n'%=i16384pboraldri aop adzud nuumridida n
boz -al ar | arrirelon dog a gkédee@ y @n a b i bricilor.  cBaun
organizmbrdp nanohissciklprin yerini dbq i g pyyoryetnpyb imkan verir.

2.10.UB-G° r @nspektrofotometr

Nar e&straktlaéadha n no¢s,gnfutnggok AJB-G° rpg ispektrdotometrincb
udma spektori ok-i | miSpektrbrirkorrekbetnbk ¢ - ¢ n f 0 nDskyu mi
g°t¢r ¢ | Nagokisbgkiorin f o r ndaél pag’ulun ilkin dpgigolorindd udma
spektrindp pik yox dorbcbsindbo | mu Kdalkri .n reaksiyaneéen

udma spektrinin maksimum piki 4200 nmp- at mé Kk d é r .
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111 FcSKL
M! XTcLKF STRES AMKLLCRKNKN TcSKRK Z
PARAMAQNKT McRKcZLcRKN TcDQKQ

ct r af pragirbpogedamitkintos i r i nonos igrgtimdbo nun b ¢
komponentr i ni n datn@aos 0 k a wmotickkeltiirlpava @l Ebria i s
y a K a oreatininkkeyfiyyot i xeyl i Taxiai] év adr¢la@pad,. aurv o
atmosfe h a v ab stresnamitbrtnin (radiasiya amibbri, nolif xohorli sbnaye
t ul | avost)tesiriceinD®or u z g a | perlorincliabsindd B a K in gtiatosferin
- 1 mnhkobi ozon bbbgps | NN a z @ Yem aothigdn altralbon ° pyik (UB)
K ¢aan ma mvé/yos isni n, I nt edlmssinb\gotirir. \Belmsires anyibginkn s
bioloji sistembrp, c a nl| éop wsiricpnlarda wrbos t radi k abdbnar
oksigeninbal f or mal ar &€ n & npoop @ [B2)s.591hr anmas én
Buhadiglor i n b amexaniaminnpstresamilbr i n ¢ a midogarada s
bilocoklori strukturfunksional ay i k iork Yeni Kiziki-kimypvi xas®lor i primgkr
&-¢n onl ar dekogortod g maqg eidti | mmi Kk di r .

3. 1. Ra di a sdifglan orbzdondo bitombikitor i n y ar paq,
toxumvbt oxum qabégl armnén nE PRy @ kst r |

Ab kK er on oih pramlgrimdb biton bitkilordp stres z a ma n é par
morkpzlori todgig etmbk ¢ - ¢ N a p edgigatia@ mda iodqigat brazisit olaraq
Ramana gsbbosi Yod zavodur azi si s e - ioffoaliyyotd i gre.msitlkz u nl
I 1984c ¢ ), dotralaripa t € | me xola (L9841 20&2ti illor) Yod zavodu
prazisinan tobii laboratoriya kimi istifade d i | miokkgdiiggat ITar apar
bu prazicb radiasiya fonu ogribbn 2-4 mkR/saatdan 70800 mkR/saat ¢pdor
doy i Kk i Deigerlordpidp hotta 1000 mkR/saata - at ér d i n &8 o laidld
edn iydp (Elaeagnus angustifolib.), g a m8ckpug lacustrit..) , JoanEys Aqutus
L.), dovot i k Alhagi pseudalhagl.), hoimol (Zygophyllum fabagd..), razyana
(Foeniculum vulgareM.) bitkilori tod g i g a't obtekti pdBAal).aq
Yuxar éd aokilm doitkidor ien -y ar p dogum wgt°ovxdum qgabé
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paramagnitmrkozlor El ekt ron Paramagnit Rezomal
m¢, g aoly ibkedo todgiq edilmk d i okil 3.L.&i 3.1.15) b3, s.3638], [140, s. 316].

Holmol K ypd céj
(Zygophyllum fabagt.) (Elaeagnus angustifolia).. (JuncusAcutus L)

Dovot i kane Qa meé kK Razyana
(Alhagi pseudalhagi I).. (Scirpus lacustris [). (Foeniculum vulgare M.

kokil 3.1.1. Yod zavoduprazisindbd o mi n a ok tk li 8ndpitkitdr

Bu bitkilor kontrol(EDG=212 mkR/saat)wr a di o a bntmivk -(iEBOKG =
mkR/saat)orazibordbon y €] é1 mékpl i d nloargam | mg etunf\w a r
toxum qabéqgl ar &) pbo tratdgqutueutdygean sonralEPR medodu,
iIbmy¢, q aoly ibkgdo® yomilmi K {BY, .31.

kokil 3.1.2-domagnitsabs i ni n genirmkadind sirwak blén rd
prazicobon (EDG=1 4 0 mk R/ saat) yeéj] el méob | iprattda a g
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g u r ud u IofBlaeagnusyamyustifolia ) bitkisininy ar paqgl ar @énda (¢
gerEiPR spektri veril mikdir.

7

=0

=

g

wn

5

Mgl

s 3080 3120
2000 3000 4000

Magqnit sahasi (Qs)

kki |l 3.1.2. MmRandoepdokt(i DG iad k140 mk Rfs a
temper at ur un digdp@laeagnasangustifaiia L. bitkisinin
yarpagl arénén xarakteri k EPEF

Bu spektrd domi r il onl ar éné pensiz sgbosat | ér a(dg =k4a,
(=2. 00R39Qsy mpdauaudr ki,du signal da oksiok miPRk, (FS Ein
el ektronl ar é&n érkozlorind didi ofa bibr §281p 3.12]) [216n s.321].
Bundan pbldoxk g@g° k¢ nd¢y¢ kipmsias y&r@fBktomigae k.t 2 9
eniHaA4p0Qs ol an geni k skikigbu signal itk afp torofimizdm e y
bit ki plonngoraulné n mékder . Sonr awwéiarkak d ébrur
parametrinovbd a v r a n ®doraimoksidignagnit nanohissikl orinb mpxsusdur.
Todgi gat |l ar @ mé zda s gigotoin aendoi °mhagkg hlsgciklorird u
(bsasn, magnetiti FesO, vD magemiti 2-FeOs) xarakterip edir. Radioaktiv
- | onhkohin noticosindd yaranan bunanohissciklor c anl erdo sageitt e
xas®IlDr 1 ni n y asobabnaludas &ymiazamandam pyyon edirik K i C i
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sistembrdp magnit xasgori mphz stres amitkinin tosiri noticosindby ar an ér .
hadionin mexanizmidv er i | mi kdi r .

Ramarma opspbpsind yerlbkon Yod zavoduwrazisinda p a r € | mlaigatiardda i
bupbrazidobd o mi n ek il0@ qeydu x ar € d a a bitkilar koatrold&bé d
< 1012 mkR/saatvpr adi o a kot miowaziordon k iy €] €1 mék, b E
radi oa lkmbnn bu kitkibk | n bmig &kt or ganl| ar ékodlmp p
tosi roni % ymAkdiar . edi | mr adipbon® kutbitkior i- n g v
toxumorgan ar &€ n @8 & - gphigoksidi hiseciklor i araktemk geni Kk |
si qna lbihoogoenposemsboob o | ur . Radi aohbsyia Z aomaul
signal | ar é&inindoxotttein sa rvtl noakstié | Mg wygbn ir é d iMlg m
ki,geydbal énan si gn adiVagagepy ° vml ¢ @opEndovwokumliarla
m¢ g apgpd a h a pkyd¢i kke 3.0.8)[37, s.3637], [1, S.66].

1 — gdvda, 130 mkR/saat
2 — gdvda. 5 mkR/saat
3 — toxum. 130 mkR/saat
4 — toxum. 5 mkR/saat

=20 -

H
A e 4
400 = Lﬁfﬁ-:-'r':r’éh

- ——r

500 =

-1000 ' : T . — i : '
1000 2000 3000 4000 Z000

Maqnit sahasi (Qs)

kokil 3.1.3. Kontrol vbr a d i o a kon imvorazilordo kitbn ¢ J&irjcus Acutus

L) bitkiswnoxumlPamdénéni EPR spek
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K yp dElaeagnus angustifolia ) bitkisinin yarpaqg wt o x u ml ar & n doacp d ¢
al énneki 8.264). Bebk i , r adipomaintos v r i | z @litlasmia i
yarpag wt o x u ml amir@ksidi anaqdit nanohissiklorini xarakterin edon EPR

signal énén intemsi ol maygo@ i emg idlarhiak dliar .y ¢

[}

[}

i
L]

EPR siqnali (n.v.)

i
[}
I~

1500 30040 4500

Maqnit sahasi (Qs)

kokil 3.1.4. Kontrol (1) (EDG=5 mkR/saat)wr adi oakodhimv K- i( 2K
(EDG=52 mkR/saat)orazilord b bitbn iydp (Elaeagnus angustifolia L). bitkisinin

toxumlarénéem EPR spektr]|

Q a meéScirpué lacustris I). bitkilori ilDb db a p a r &clr aplp tadioaktiv
- i pnikohin paramaqgnit mrkozloro tos 1 r i romilmbs © y z a ma noicoloa | €
digor bitkilor ilba | € moicolor imi dent i kol nouox d vary okigl@ p e
ger¢é¢neér ki, onmobitkidbo a&klt € vani gdé®in nEPRt ®iIn
y ¢ #nsosinbspbob ol ur . B uplif ftosllbrindb & p anr énl¢, eoct r piptgbt ¢
m¢ K e d d | mbkik 31i5). ( K
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Qamis - may 1 5.4 mkR/saat
2 — 117 mkR/saat
0=
2
=200 -
- 00 -
500 -
500 <
= 1000 T T T T ¥
1000 2000 3000 4000 000
Maqnit sahasi (Qs)
Qamis - fyun 1 —5.1 mkR/saat
01 2 —150 mkR/saat
=200 -
—2
4010 o —1
-500 =
-5 =
-1000 r T T T T
100 2000 3000 SHH) =000
Magqnit sahasi (Qs)

kokil 3.1.5. Kontrol vbr a d i o a kon imvbornazil bordo kitibn

g a m&airpug lacustris L)

Bundan bakaqga

bitkisinin toxomlar é:

r a d iorazéibrdpna t fo @ @ iiEagagnus §

angustifolia L) vb dovpt i k &Alnagi pgeudalhagi L bitkilorinin yarpaq v

toxuml ar énéoni kPR is ¢ e k tondifkij i&Da lsontrplaisbréd dog ©
radi oa bntmiovazilerdobitenlbitkilor i n y a r pl@ippbxargktankgme n i
EPR signall arénén (g=2, 32; abh= 3d2a0h @dQ sy

ol mu kokikBrl.6)( k
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Buisbonudemmypbs as ver i r Kk ibnmpzraandagamen ko toxumnm -
n ¢ moionndod a h a pmiox a il € ma qgooikiptigemea 8 D 1 & s Bkl ur
3.1.6).Buhadsy ar paqgql ar da da h akil 3.16)[3,5.8433], [188a K

s.g.

Iyda - iyul
=2.00
_| ) i 1—yarpagq. 5.2mkR/saat
[ 2—toxum, 5.2mkR/saat
Jiv/j;i-fi“‘ | a
— == ﬁ\ L
e=232—w| |
. )
0 1000 2000 3000 4000 5000
Magqnit sahasi (Qs)
fyda - iyul

g=2.00 1—vyarpaq.55 mkR/saat
1 ¢ 2—toxum. 55 mkR/saat

1000 2000 3000 4000 5000
Magqnit sahasi (Qs)
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Davatikan: - sentyabr

1— yarpaq. 5 mkR/saat
2— toxum. 5 mkR/saat

1000 2000

3000
Magqnit sahasi (Qs)

4000 5000

Halmal - may

e=2.00 1— yarpaq.79 mkR/saat
| 2— toxum. 79 mkR/saat
| M
( 1
1000 2000 3000 4000 5000

Magqnit sahasi (Qs)

kokil 3.1.6. Kontrolvbr adi o

holmol bitkil orinin yarpagvbt o x uml ar é n é ori

Geni EPR
t ox umldagegdnyyaa t
EPR

K

y ¢ Bkdir. HbDm- i nipbi be

a kon imvorazil ordo kitlon iydp, dovot 1 k @n €
EPR sp

s i qor aaldli eoradort kn mrazilordmblton bitkilorin

e(kil B.hG)wompyyon ol unmukdur

signall ar g aépaqg ooingomaeydy & i & signallarda
toxumarda qeycdb al éomgp un

Si qn abdb abepip-aa r p gopminyd
banunaugyypu né diql maaioakiy r
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-1 onkmi Kk t oophakgod a n bt b x uml agemidia BRR anic
amplitudu tomiz brazid biton bitkilor i n toxuml ar énda Y
amplitudla € n g g Bkdir. Toxumn ¢ moiorindbgeni K EMRl asi dma
sortbbst r adighabl;@ded8 15n@b& miopgahildni kdi
etnpk | azemdeér ki, b u siuyfpainl amnieqmimée @
( Bba10Qs) birqpdor gehmukdur . B ntoxumdatda sybest radikady
si gnaldghtobstomanl ifk obalbuj ediar d Bu q adgign a
etdiyimiz prazioo d o mi namkkli &g ebdg t ¢ n boiorindoim ¢, kR gomu
edi | mAKkK € naieordn hor han€ bpnka r f a k tosolbn] tammpératuy,
gur aql é&q yps.rba kinni atres tgirkrin rolunun olubo | ma d & pygon €
etnrbk ¢ - ¢ n a paiodl @ ij ¢ @Sfimadore 1 | 1ol fosillprindd (yaz,
yaywp ay ekzr)art edokil3midk di r ( K

| Al 'Tu g=f>34 B]

EPR spektri (n.v)

1500 3000 3300 1500 3000 4500
Magqnit sahasi (Qs)

kok i | 3. 1. oif.fosikdlindor andg xats iy aplif blanmrazil ona g bit bn
iydpbi t ki si ni n yar pamilApmag B)éyan, & R D)s p e k
oktyabr & Welakd®rolsoisxotibr a d i o a kon imvomazilordork |
y €] &1l aomn spgektrtoki | ver i | mi kdi r)
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K1 i noliffogitkotindo kontrol vor a d i o a lot misrazilordom k4 o p | a
b ¢t gdgiq olunan bitkibr i n yar paql aréhéa(gei 82E
Qs) m g keadh il dmi okild 8.1.7). Bk zaman tam odiglikip n © wtib
ganunauyjpuinlniigk diizrl: bpn eibiezidabitoni b ¢ 1 igonrk Ib
y ar p a q |bmir aksidd maqnit nanohissiklorini xarakteripedbn geni K
s gnall ar éneéeoni I iktoenh g iolwrliinknlg mmnmal o] |
intensivliklorindon nbzoro- a r po@andpyd ¢, Bks o | m[B%K Hd36]r

KIin slirigdm r afdi asi y a blropsi ubitkiordd nyagnk s
nanohissciklorini  xarakterino edbn geni K EPR signal
y ¢ BinspbsinD sbbob olur. Bu zaman spektadibmir oksidimaqnit nanohigiklorinin
si qgfgEk@)ilpyanaomgi onl arénén da oafgeamer
Eyni zamanda pimpl bitkisinin yarpag, toxumet o x um qabéj émoén
geydbal énmekdmn.n IR @latya dsa Kk d @rdi &il, dois aksidig °©
magnit nanohisxiklor i ni n yat&nmnmasné tloxuml ar é mén
m¢ g abgpinDZDID- a r p aowcadg- ax o | (mkilk3d.8)rBu i®t o X u ml &
gabeéeqgl aréenén todosteeand alm & apr ang g @ Ao izala duea |

bilor.

Halmal - aprel

1 — varpaq. 12mkR/saat
2 —toxum. 12 mkR/saat
3 — toxumun qabigi, 12 mkR/saat

1000 2000 3000 4000 5000
Maqnit sahasi (Qs)

kokil 3.1.8. HOmol bitkisinin toxum, yarpagwt oxum qgabéqgl ar é
EPR spektrlori

116



Ramana gspbbosi Yod zavoduprazisind d o mi n aok K i éngbitkitbrin
m¢ ol ti f O r gq a n Ipektribd, re@ektrbrire palRmesdri vbd a v r a mtag |
temperaturu (29295 K) wo maye azotemperaturunda (80 K ¢, q abynbgsodi ilD
ar akdeér(ak imée k dekiil 3.1910). Okaq temperaturunda qeayda | € n &
spektrbrdp psas yeriparametiri g=2,38\w0s i gn a tpBAa3 2 0lan@e ni Kk |

signat mukdur .

N . ' P
/| e B
/ \'\k h—"

2000 3000Qs \ /;‘L,/ A\___\

Ve 2000 3000Qs

kokil 3.1.9. Dovpt i k @&lhagi Pfeudalhagi bi t ki svbomamp@g§ ivar
( gar é k eigt¢gmperaturlarda EPR spektrl ori: 1 - kontrol bitkilor ( ED G
10 mkR/saat); 2,3uyj un ol ar abR20EnkKRZaatainfabovolan
prazidbn  y €] é | omA K otag temgenaturu (29 3 K ) onmpd @; c |
Bimaye azot tempemmbixiCtu (80 K)

A g=232 g=2.00 B g=4.28 g=2.70

b ¢ |

20°C

g=4.03

2000 3000 Qs 2000 3000Qs

kokil 3.1.10. Holmol (Zygophyllum fabagol). bi t ki svbna mp @ § Ival
( gar ék digtémpematudlarda EPR spektrlori: 1 - kontrol bitkii or  ( ED G a
mkR/saat); 2, 3- u yun olaraq EDG 170 v 220 mkR/saat olanbrazidbn olan
bitkior. ATot ag temperat bnmmnl0f 293 K) ,
Bimaye azot tempemmbixitCu (80 K),
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Spektrbg e ni K sblawy atksh@qgur ul uk a amad léeiklo m Ic
mangani onl ar @énén snsiqelad t€6 ragdi2k HI1) s iphoaia |
n ¢ mobrdpgeydba |l é nan  pmivkanipekstrinini(g=4P3) s i g n aol |
al é&n m@itkildréirn. qur ud ubgnfuokainin kil .Ja%w kil 3.1.107
datogdim edibn spelktrbrindbn g °© r ¢ n daotay templeratuminda qeyd | € n @
geni K EPR sntemginliglori | geydigyat étemperatur 80 K oldugda
nozm- ar pabmepdp a Zlal ér .pbodBgbnauknaj € t emper at ur
g e romnesi ilb blagpdar ola bilbr [140, s.31631§.

AkK a] éwkdlbrdd ( kil 3.1.11 7 kokil 3.1.14) Yod zavodu prazisind
d omi naor kI o @ygdphyllum fabagd.. vb Alhagi pseudalhagbitkil brinin
t oxuml ar & n é geydgaal bééngd narr gredEt mil Kk d i r . AK k
geydiyyat temperatunun otagq temperaturundan maye azot temperaturumr g
azama sgeydb al esangnal | ar ém kpskim k ie +DsirD reobod klur.
Hom- i &Ayigaphyllum fabago lbitkisin i n t o x olmndmy;amuann a n s i
intensivlikior it o x um q ataél gél naarné nsdi ag ngael yida & ¥ Ini i |
ol mu kodyuarx uwd  ¢ptiby mir yayn maAhagi pseudalhgi b i t k pkis i )
3.1.117 kokil 3.1.14).

A g=2.34  g=2.00

20°C

lﬂ.—————/—/\#%——

2000 3000 Qs
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B g=4.28 g=2.00

! M
2/\/\_\\_'_i'_'_l

M

2000 3000 Qs

kokil 3.1.11. Dovot i k Alhagi Pgeudalhagi bitkisinin toxum (1) vbtoxum
gabeéqgl ar énén o (itrol BifRiRDr isEpeG t-&0 hkR/saat): A
otaq temperaturu 293K; Bi maye azot temperaturu 80 KG ¢ onilmbu y J un
olarag 10* vb 6.3x10

Lakinbu hal daoyaknéezk ampalta@aklammane K
kompleksbrininzol f s i maordok dd e mbkk3lil2).Akr] € t emp
(80 K) geydyyat olunan EPR spektrbrindd isb domir ionl ar &
(=428 signall arén okadiyari «kdd aj. é

né pxdr al

me¢ Kahi

g=2.00

: ¢

4,/\j 20°C
2 e

- //\\R,\/

2000 3000 Qs
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o
S

11—

g=2.00

Mn

\JLW

2000

3000 Qs

kokil 3.1.12. Dovot i k Alhagi Pgeudalhagi bitkisinin toxum (1) vb

toxum gabeéql ar & méin
bitkil or T E D G 220 mkR/saat): Aotaq te

temperaturu 8

((r29 d iEdRaRK tgipve b-t opriakgl d
mperaturu 293K; B 1 maye azot
0K

g=2.28 2.18 g=2.00

by o

20°C
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B g=222 g=2.01

) . -
20°C
]_-'-_ ,‘\"\‘4(-—,
2000 3000 Qs

kokil 3.1.13. HOimol (Zygophyllum fabag® bitkisinin toxum (1) vDtoxum
gabeéeql ar énén o R-kontoIbikil 5, ER@GK=t8110 mkR/saat;
B i radioaktiv - i bnkmii Kk t o r Op hitgildraEDG £ 220 mkR/saat

g=4.28 g=3.35 g=2.31 4 00

v

S0K

2

2000 3000 Qs

kokil 3.1.14. Hbimol (Zygophyllum fabag® bitkisinin toxum (1, 3) vbtoxum

gabeéql ar én ®ihten{peraturlatda geydbat e nan EBR sp

1, 21 kontrol bitkil or, EDG = 8-10 mkR/saat;3,4ir adi o0 a konimv K - i
torpaqda biton bitkil or, EDG = 220 mkR/saat
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Bundan ibtakkiq at coxlpndirlldkdoré shonr a onl e én
geydb al € n mEantbew r adi o a koh mvprazioidon k |y € | helinobm é «
(Zygophylum fabag® bitkisininyg pltt 6 x uzma @ atlarindomy¢
nomlpondirildikdbpn s onr a ot aq t eHPR spekidt geydhand cean moen
Noticodbo geydbal énan geni kK EPR sipgnail dr @ne
edi | mMgygonr ol unmuinhb t a kén Boyi ssibmlon@Eon é
m ¢, cbtohdbn asel é @rhlommpk rd grabtdi n iINn ar g emaiske |
signal bsabpatn éma dvi k a lintessivligloniran! xbt & ri € na& nt Mm@ S «
edi | robkik311i15)[140, s.320321].

g=2.40

A g=3.35 g-2.00

T T T 1

21d 0
4J\/V\\J 20°C
1("_/
19 daq ) H
3
n—"

17 dag /\/’
M
1 \AJ
2000 3000 Qs f/\/
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B g=2.28 g=2.00

5 24 daq

4 18 daq‘_q .

3~ 11 daq

2 4 daq .

1 0 daL _M

2000 3000 Qs

kokil 3.1.15.Zygophyllum fabagdb i t ki si ni n omoMnom dodnié n é
EPR spektrlorin ptosiri: A -kontrol bitkil or, EDG = 10 mkR/saat; B radioaktiv
- i bonkmi K t o ropbitgldraEDG £ 220 mkR/saat

Bitkilor i n oirh gexperaturlarda EPR spekirini todgiq etdikdn sonra
tocrppbi n dav &kimgviwlilasriamt ez ol un muecikiom@ng n
EPR spektri do m¢, g eoynbgsodi ilbtod q i g erdKinyoviik | ¢ sul | e
ol unmaoki et i | ernmdd (RaQ, # PE) magrmat nanohisxiklorinin EPR
spektrbri b i t k i ploingomoul nd u J wtadktemperatur293K) vb maye azot
temperaturundBOK)a r ak d é r € | noiceldr @dvol 3.1A-Idevokekih3.1r16
-da v er iOtagntempdraturunda qayd | € n mé Kk psm¢ oremydial Kaar]
temperaturda isgnal | apneosi vigamp ki t ud | abs E n émpK k&
ol unmukdur .

Belboliklpbo, bitkilborin yarpaqg, toxun
ol unmuck maqgni t nanohissbpci klbrinin
temperaturund&PRegoerktar lEmrainni n me¢ g ay
temperaturun azal masé 1|l b ki mypbvi ¢ S L
geni Kk EPR signallaré davrvagpa&kKkad me ttemlanp

bitki yarpaql ar §indsai ggqneaylflloanra biélma r d a n a |
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Cbpdvopol

¢

Magnetit nanohissbpci klbrinin n
Paramagqgnit o- g H- &€ n| Paramagnit g- pH-é n
hi ssbci faktorun |qi ym|{hi ssbc| faktorun | gi y m
mi gdar g gi ymg (Qs) mi gda| gi ymg (Qs)
20A C 20A (n.v), 80 K 80 K
FesOq 1,063 2,67 930 0,319 2,08 1120
+PE;15ml;
9,4 nm
FesOq 1,19 2,62 840 0,17 2,08 1290
+PE;10ml;
9,4 nm
FesOq 0,541 2,40 750 0,068 2,69 1150
+PE; 5ml;
9,4 nm
A g=1,67 g=2,62 g=240
ARER
20°
1 C
2
3 ‘/\’I/‘——
2énn 3500 Qs
B g=2.08 g=2.69
1 S0 K
J - e o st gt R e it
2500 3500 Qs
kokil 3.1.16. Magnetit nanohi ssbD
293K vpD 80 K temperaturda
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Beloliklp, Ramana gspbosindd yerlokon Yod zavodunun prazisind radiasiya
fonunun forgli old u j sallordon  y € yvoeblu arazidbo d o mi namm ki Bng e
bitkilorin m¢, ®lti f or g ah EBPRespekidimni d e nt i faikkaa séidy
noticolorogot i@ r mi Kk di r :

- Radi o a k bpnmov bitkitpiinr ylarbag w toxum n ¢ mmionndo magnit
nandiisociklorini xarakteribedon geni kK EPR signal énén
yaranma é mb so | ur . Ra di aobnbsyileb U osiugauap Ilyigirke
xpttiar.t ér

- Toxuml ar da oma noksidia maghité hissaklor i ni n y al
yarpaglarapt ox um g ab ®onl axreggna maizsdker .

- Radi asi ya f onmsi n hitkilordb y dokis bs a s | € m
nanohissciklor i ni n g e nobob allw iDpuahadésm & | & DRllgrindpb a K
v e r pkiF3.1(7)k

- Yarpagwg° v i n (qgar eékéq) o t magl étneamp egrea
s i q n a linteasivlgigeydiyyat temperaturwm 80 K-pDgodor  a z a b koekis &
Ki -1l mikdir. Bu hal a korapseilpitak olupeebbra t u r c
- Kimypvi yol ilbs i nt e z poollui nentui kKl erimdo megnetit i(F&O,) ¢ z
nanohissciklorinin EPR spektdrinin otaq temperaturundaa Kk @gmperaturda (80
K) doy i B m¢ s ubdpDri wydavr aneékeé bitkipay&@mmaaq
siqgqnal |l ar éoiére nda Wwr aon erkué diulr .

Yod zavoduprazisind r adi o a bntmive konmrokoraziordbon y éj é
dominant bitkibrin radionuklid brkiblori vb onl ar é n  x ¢bd dostbyin a k
edi | miokdimr ol Mukdur ki, bpmasddnlardai®y Z°Rafwo n |
222Ra  radionuklidr i ni n X ¢ s wsiini raktd rdtiuneas étita
radionuklidbr i ni n x ¢ <rnis isbgiantort | avrl ta gdals éanl mupdvd u r
3.1.2).

Belolikl p, EPR rprsaid iuo aikinonin bitkiliorp tesli r i mnorkon® y
m pyybpn edirik ki, stres amitkinin tosiri z a m &itki&sistembrindbb i o mi ner a
hadisi noticosindb biogen amir oksidi magnit nanohssciklori generasiya olunur.

Bu hadisnin mahiyyti ondan ibamtdir ki, stres amilbrinin tosiri noticosindb ¢ a n |
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sistemsbo | an dma$rbostdwhi r f or mamsdam a k e-nil ram\e
- 0 x a | errtorofdo idbgstres amilbrinin tosiri zamam bitki X1 ot
nativl!liyi, I otEMZKIDb b a kK & v pgézrud thiomsentbenr¢, on t
el ektronl aodikipay méldark.s i yBad dsincbi dommg h i it or
nan o ° |Iomikdksidi neagnit hissciklorinD - e v ori Qeydretrok la z € md é r
domir oksidi magnit nanohissikior i ni n yar anmasé obetpashi
rol unu oymkasy élral dta, nFkeant odomire alkemlyas &m
canl & peksigehiebentd f or mmsbrlas té nréand ivk a | | apbob n
ol arde. Fent mas mahgw kss hidyoges @ano&sidin (kD,) domir
i onlpare@a kisli yamdad.Bddab i r b ao x Dgrizmphv etmola d g - ¢
istifadbol unur . Lakin reduksi yae dxciktoininomplh i t
golmpbsinb sbbbb olur ki, noticodp bu hadi® c a n| &€ ©hpss adkailardars »
oksigeninba |l f or mal arl@l83i99gor uy ur
Codvol 3.1.2
Yodzavodunun r aohimo akbrirel wrazitoiind ddbiton bitkil orin

radionuklid torkibivbonl ar én X ¢(®ius

Analiz Radionuklidbr i n x ¢ s u@K/kga kt i v I
olunan Hpol mpo | Ky dbpb
element (Zygophyllum fabago.L (Elaeagnus angustifolia ).
Radiasiya fonymkR/saaj
5 170 200 5 140

40K 151N18 | 305 N 596 N 205 N 234 N
22Ra | 44N14 | 14 .2 |214.3N 2,2 N 6.6 N
222Ra | 04N08| 0.5 N 2,2 N/ 1.3 N 230N0.04
239 O9NO2| 0.8 N 16.6 |[(0.20N/ 0.20 K
238 195N40| 17. 4 |360N21 4.3 N 4.3 N

3.2. Razyana Foeniculum vulgare M) bitkisinin EPR spektrl brinin
davr aneéekeéna bpnmpbhinwsekpgeiaturun-tosin K |

Abker onun pslRsimiatodgiqatg par d €] € mé z oradsind 2
d o mi n apk k 1 o0& qitkilérdon biri do razyana [Eoeniculum vulgareM.) bitkisi

ol mukdur . R a marazsindvrad@siya fanu drgli alan (24 mkR/saat,
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170 mkR/saat w2 2 0 mk R/ spd sahpjordomt;, ocg | a n mé kK b bbzu
todgi gatl ar apar él mé ko rtemper&urdn anr radioaktie P |
- i onkohin os i rioni9ym kdir . Ey ni ordz gfaktomad Byin b L
e di | mikokl @.2.1-db razyana bitkisinin otaq temperaturunda 3Q), magnit
samsi nin geni kK 1i5000@s)gemd eamdme K 1LEDPR | 4 pre K
kokildon g°r ¢ndg¢y ¢ k DomasyeH@aRiorsggp2 kK3 2 HerdDOQs o
ol an geni k signal bangizebost radikalsig a iy =200828,9 a
gH=10Qs ) da paddik ahi d

Razyana (Foeniculum vulgare M)

g=2.32

1000 2000 3000 4000 5000
Maqnit sahasi (Qs)

kokil 3.2.1. Razyana Foeniculum vulgare M) bitkisinin EPR spektri

Kontrol (EDG =4 mkR/saat) ur a di o a kot mivikDG ELTOkmkR/saat,
EDG =220 mkR/saatpraziordbopn y €] €l an razyana bit ki
EPR spektor i maolgiayasakdér él meazdiedn. yE€d &kl a
negmMoEbNni nin yarpagl ar epboraatdgqgu empelr at aq
sal énmesonbkanén HBHPRBybapekhmelk dér .or Bk én

322dover i | mi kdi r .
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Razyana Dbitkisiro, onlarda yaranan paramagnit bnkpzIorb radioaktiv
- | onikohin os i r | omon zathgnrmlum oldu ki, Ramana mpobosi, Yod zavodu
prazisind dominant émg k t on digerdbitkilor kimi (iydp (Elaesagnus angustifolia
L) , g &arpus laclstrisL.) , duadus AcutusL.), dovot i k &Almami (
pseudalhagl..), holmol (Zygophyllum fabagd.)) bu bitkiob db stres amilinin siri
noticosindbmagnitsabs i ni n geni kK i n tdoenir aksidihssciklerinon a
mMDX S USDky gkngt ensi vI i kIl i g ol gelir. MoP R ms io 4 ma
ki, magnit nanohigxiklorini xarakterip edbon s i g rampltl wvad Iéanr € r a

dozaséndamxnptad é lag tanéexrdaqg .

Razyana (Foeniculum vulgare M.)

e=2.32
1 — kontrol

. l 2 170 mkR/saat
3 — 220 mkR./saat

=200 -

0] =

500 =

= 1000

T v T T —r T T T
10RO 200400 2000 EICL 000

Maqnit sahasi (Qs)

kokil 3.2.2. Kontrol vbr a d i o a kon imvbomazil bordo kitibn Razyana

(Foeniculum vulgare M) bitkisinin EPR spektrl ori

Bundan bakaqga razyan aor maqritksabs i mi m E
intervalgmndatmgpter aturl arda ( bOuOm Ko, I n3u
ki, oky ¢ctkkemper atur EPR si gnosiho&hos n o ipklt e
3.2.3).
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Razyana (Foeniculum vulgare M)
-
13 » g=2.32 )
7\ 100K
1.0 P
r \
05- 7N 7
o Y A g=2.00 "
Ve \.H = e
007 o ! e et o AP
\ .
0.5 \ /
|I! JJ
-1.5 III.I ’4"
/
Y\ 4
1 1 1 1 ?U(f | | 1 i
10040 1500 2008 2500 3000 3500 4000 4500 000
Maqnit sahasi (Qs)
Razyana (Foeniculum vulgare M)
3 232
& 300 K
2 —

g=2.00

O_W -

-2
3 L I L L L | | |
1000 1500 2000 2500 3000 3500 4000 4500 5000
Magnit sahasi (Qs)
kok i I 3. 2.i3f. tMegmperaturl arda (100 K,

yaranan EPR spektrlori

kokildp g © osildiyi kimi temperaturun otag temperaturundan 100 K temperatur:
godor  az abmmebss@ hr adi kal si ogpmébpénér EQR2 s
(g a 2,32) Il nt enobob v bi yniHard o rgaya ll a2 @& n
siqgnal ¥ arkéd oé& rolid ggraperatuglarda (100 K, 300Kpg i n e di |
Bunlowlr3.24dog°s i | mi kK dbial €6 n @ apyppdspam k tsrilgna |l |
fakt omjyymar @dimd¢ mi kdi r. Teogh aka ogymhodonneoa z
maoyypndy i kkiokiln ol duju akkar edi |l mi kdir.
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Razyana (Foeniculum vulgare M)

3 "
/A 100K
7| f \
- ."' ]
A \
14 ) .-/_\-\__ — |
o™ - h"'\- .._/'1/ A
'-’ ] 7 1 i e
0_ M} II .-'\'-"-."-"'-“'*"..' '.-"‘“‘f'“-‘ﬁ““"-"”))
\ '
-14 \ /
f
2 III.I f.’llf';
L 1 1 ...yh"f/-; 1 1 1 1
6.7482 4.4988 33741 26993 22494 19280 165870 1.4996 1.3496
g - faktor
Razyana (Foemiculum vulgare M)

3
5 4 300 K
1 —
D =

-3

6.7482 44988 33741 2.6993 22494 1.9280 1.6570 1.4996  1.3496
g - faktor

kok i | 3.2. 4. R a z yold tenaperaturlarda (180 Kn30WK) m¢, x t

gf aktorl ara omyjun spektr|

3.3. Nar(Punicagranatun) bi t ki si ni npeykartpgadck, | qaa

paramaqgnit mork bzlorin t pdqiqi

M¢ as i r bosimmbttotbigibo vosstfédosimb ©y ¢ k eht i yac
mpon Bi domir oksidi maqgnit nanohissiklpbrinin  tobii  sistembrdp yaranma
mexanizmbr i ni mnilmsy r - 0 X b°yg¢k mar a g bnind o

aydenl!| axknddea éd anmde arasnaqgsitt mekomzlor i n pbnifmgsr vacibdir.
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Odur Ki, res moyoh!| i bofarinep,z € © paorg 0Dl Ab K er ¢
yar émadaséndaiynptk Imii K k yiredgn ®l&nma&(Runica granatum
bitkisindb paramaqgnit mrkpzlor todg q edi | mi K, neildognni t
bi ogene phubadigyastres amilbrinin tosiri® yom i | mil&7,d.vo7l] [

Nar bitkisini meyoganpadl| qa & gégegpsindm d :
hazérl anmék eksokodbkt da a p dé a ébh opini dogrim.
zamaneé n ardomib oksick magmitmanohissikior i ni n y aoyyann d
edildikdon sonra onlarda bu nanolos&kiorin biosntezi d hoy at a ke : it
Tod gi gat obyekt ipsiokbeols agn um@ar &k a js &dyalilvone y
unikal xassloridir:

cdobiyyat mbl umat | ar € n d@oop gipnath eorx eyom | d b
mplumdur. Na r bit ki myorlinvD reyir-loix od marskéi bo mdimn
minerdlar (domir, magneziumkalsium b s) vb vitaminlorip (A, B1, B2, B6, B12, C,
E,P)ongino | mapslagpdialr dér . Nar bit ki si ni npsih ¢t
meyws i ni n qgqabéj é - obitkihirakynyoiltoekidi él v dagod a r dBa
Narpeanfaydal é kommpoin,e nd a h a nmhmoj rmieis/tv. bei@ n
K¢l | mi ¢ doawvp thiaeraNarlat pagmdirnQla bilsin ki, bununlalagpdar

o | ar amjif omofiyyatlardan b infeksion »ostolikl bordbn sonra insan organizminin

reabi |l it ashizy axssmin gbulgedilmnosnnosibhot g © [R281s.824 ],
[149, s.203].
Torkibindotob i i ant i ok s¢i-dgandan brdibakteodl, dirugpvitihab

pleyhinp bir vasib kimi istifadp edilir [155, s.481]. Mlumdur ki, antioksidantlaotraf
m¢ h i t i ondirick anmillerihin mpnfi tosirinin noticosi kimi - yaranan &rbost
radi k aosiine g @ n kK &  Ilora Bospostr rddikallar orqganizmad m ¢ slit
xpstwoliklorin: xor bn g DK i R | Dk yD gagdamarxostoliklorinin vbs.i n ki K a
sbbpob  olurlar. On @ dogol poswoliklor i n pr of i | a kohoiikystis é
b°y¢ kd ¢atternatiNtidba oksidativ stresinmbob ol duj u p o zbun
etrok ¢ - ¢ noolunarf2i4fs&3l.

Nar bitkisiilba p a r d &@jqgigathezika istiganotdboyerinoy et i r i | mi K
istiganbtdoa p ar @Eiga @ att | a idd @ar bitkisikd donfirwsba s | € n an
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magnit hissciklor i ni n bi o g emielrnaibu hadegdéstres gmilbrinin
tosiritod g1 g edi | mi kdi r . B omeywsamadnebkaskt graa knta rh
vbomet al d u z | ;aRe@niddifadn etnpkib ea@dhisscikior i N b i od 0 |
sintezi oy at a k e : Bu dal naxi bitkdsi ® apar @ qgaingatt | ar ¢
istiganotini tok k it Imdirgl87, s.7072.

Birinci istiqgampt gazprar d é&j gimgat ltar EPR s peykt i
ilpyeriliby et i ri | mi kdi pnarNansimgbeay Wpameé ralrearv e
iptoc rppb  apar €l mé kolarn .q a Boornkp@irod arazidtbiton nar
ajJacéendan yé]él meyniyawal wa mesinggchanda vy
yéj]j él mék saré yarpamplsar é ol eoh poagds ataghl a
temperaturunda (22 5 A C) gurudul duompkd anozs olmalaérpy
onl ar én &iBtR tesmpesakutundh (297 K) geya | € n mekk J3&L). (K

Narm qurudulmus yarpaqlari

g=IE.4
g=2.7 J 1 —— nar, san yarpaq
B | 2 nar, yagl yarpaq

Field scan 4000G
MW Fower 10mwW

AU
: \# g=2.00
Field center 2800G *M
?
y
.J.‘Ji-

Modulation amplitude 1,25G
NP KOMHATHOR TEMNEpATYpe

i) 1I:}:I.‘ﬂ 2000 3000 4000 EC:DD
Magqnit sahasi (Qs)

kokil 3.3.1. Kontrol orazidopn y €] €| mé kpsma réé ry ay gpragll au

spektrlori

Spektrbri nok + | DX i mgl Dpigtifadoe d i | nkiokd 83.1r- dp kontrol
Dazibn y €] €l an ynaakré |biyakrppmaunbraaicogd n € e y N | é
payeszlimin sonunda yeéj el noorinin BPRrspeRttri s a
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g°mi | mi kdi r . oofraysplwsgt nr¢amuink a | S i domir | ¢
oksidi maqgnit nanohissiklprini xarakteizb edon g e ngigrallar (g=2,4) geyd

al énméexkdeéer . Sar e y a r poaikjorin® rmdxsus gbei nzi Kk mal
signall arénén oppoakibAl al @anpaomsmip g aogohdsha r

i ntensiv ol oedirk rBu iDmpay a@dinindsonuna gdor sar a
yarpagl arign mst UB8s Ka @i laob @ rbg lari erespmibriain u r
tosirinbd a ha ofF ax ma birah bluma b#r [187, s.7074]

Bundan pbh@akgat Itar € maizadl a h ek al obmzisindina n
(kontrol) woniskoton - bh mlor&zi hesab olunan zavodazisindbn (oc r b y € €
yakmslarve nar yar pagokeloré nbdyarl miack é ima &l B8 t
333.Ekol oj i bra xzé miu @ s a bt poakisi weerk obaj i b
- 1 mon kmliorazi hesab olunan zavodhzisindn y € ] € | mséakr &y ankaérl yva
EPR spektdri magnit sabs i ni n geni Kk 5800 €3) yeyd a€l nédnam «
onlarda yaranangsgamagnit rorkozlor m¢, 0 aokildegodgigedi mi k di r .

Qeydbal énan EPRnsBpedmigmrlayieant i Dridkiaskiy,
Drazisinbn y €éj €l an Dpradomaggit sabg imominn g e ni erbpst nt
radi kal én pabtekonhgidhpeavngan i onl ar @énén
m¢ K ablundr.Toc rgvbar | ameébosd a riasli kal eopa BER®RE s
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kpokil A3.afr. 8Bzi si ( s a-zavodwaarzpasg ) ;( sBar €

Bu isb 0 n u D %Kis $tres amilbrinin tosiri noticosindb n a r yar pa
bi omi nerall akmanmiape i n boganpaglaidiniayniof ae & € ¥
domir oksidi magnit hissciklori generasiya olunur vy x ar akt er i k
signalalmprilé@éneaundu b°y¢yeér . [baap arl anéambdnta r
bunu s ¢[187$. 70€4d076]

Daha sonra nar én pe&troégeybearl ppangn el @& é |
Hom b mgzisinn, hom db zavodprazisinhdh Yy €] €1 an s a magnity a
nanohissciklorini xarakterip edon geni K EPRY a&ar aamdg KR el &
edirik. Buisbs ar al mé Kk siyes anpibaninltosirmeedna h a  u zoimbruzan ¢,
gal maoizah éluna dir. Hom- 1 nkokih3.3.3 7 db g ° osildiyi kimi zavod
Drazisinbn y éj él anlardha ané a ltae mpialgq geni K EPR
kontrol Dprazidbn yéj él an sqlr@r @geydbaa lagnar pa qne
intensivliyindbn dahk wd kmaakdur .

Torofimizdon  a p &PR8 Il @lomg ° cediki, ot r a f m¢ ommbdoroepsi - |
artdeégmazid biton bitkilor i n yar paqgl ar é notdidorinima o
gener ayigWiass € Oddvdeywbilorikki, ot r af m¢ h iptiyyotinine k
giymotlipndirilmpsindd bu signallagé n p a ori abromdikasiya g © oeidilori kimi
istifadpdp bhomiyyot kosb edirbr [187, s. 70767078}

Tocrgpbi n davamé ol araq EPR20snpmmiztnaro s
e k s t (komtkoh v torkibinba y-a ¢ r € | & gvd ReCLRK1€‘01 g at alize q «
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signalarm¢ K ablbb i d n mu Kk d kokildbn Laa%kri qan dk@niral ekskraktoebu
signal geyoal € n ma nalB3.8.€, rA). M¢yypn e di | mmarkedisrt r la ik
FeClL plavp edildikdb magnit nanohigxiklorinD mpxsusgenk E P R yarnampé@nra |
( kil 3.3.4, B).Buisbdenpyppsas verirkix ar akt er i k EW®Rr an m:
¢ - ¢ N r e ak bizinymldama¢ér h i etkimm 4 oo l@duksigagabiliyyptinb malik
ol malNad érek st ryiggkdaeerddmodtw @} h bot |da myyom pioloji
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kokil 3.3.4. Nar ekstrakt érkahtioh 2, 8-1; @mmné «

FeCls plavbp olunub; B) 1-kontrol; 2, 3 - ¢, &rin b FeCl: lavb olunub

Domir oksidi magnit nanohissciklorinin (magnetiti Fe;O, vbD magemiti o-
FeOs))yar anmasé nar ekstrakt é&noicos ir eod uakrs:
verir. Bu halda FeCk duzu plavwo e d i | mohlulda Fe* i onl ar é
nanohissciklorinb - Fe;O, vDy a X uF033 D- e v r( kil 3.34) [187, s.7074
7075].

Qat q é s esgkomtral)vp¢ kainmm¢ viti f qgat é*MvwpB hiM) a
FeCkplavbe d i | mi soinm&PR spektdri domy¢ q aly it srPiylrmi okild i |
3.3.5).
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(1)w¢ minbuy J un ol &r ag“*Rati@dllég !l ar gbavp ( 2,
edi | mhlkulmM ar én oEPR spektr|

Al & n a nopogasnk rulm o | mu kK d mohlulukun plavp ledlrGbsi
mpbhlulda maqgnit nanohissiklor i ni n vy aspbebrolorasoEvp adilbn FeCg
mbhlulunung at €| é joenosegeydbyad kksh an kx agreankitke r EP R
amplitudunun daha da ° y sinp sbbob olur. Bui®mi gdar i baxémo
magnit nanohigxiklor i ni n y ar abncisialal@on én g° st

Nar suypbnd meéaxtélmhdulurunodwe edifimesOdog e ni Kk |
S i q n ahp® goienosind sbbob olma mé K dkié 3.3.6). Bu i® denpyp psas verir
ki Fe'i onl ar é rmduk gjiay adigladompad & jB&nh & @pboru
denpyp psas verir ki, organiznmm Hyypn xostolik noticosindd yaranan srbpst cbmir
fonl arsimaqg kieduks i ybdcesidd © & n d “udiorkredksigia s
hisciklorinp - eilo bilor. Bu hissciklor isp® z msinebB | Br¢il ki -1 k
¢, - ¢n b ae gsad af ok Makrofaglar (organizmdmy¢ dmaffun k si y
yerinD yetion  h ¢pore)y r © zsindbodOwib ar &€ t ut ar abgkostmika n |
ocaql ar éna,orii | honyersbe ppa roésrelsd r .

Nptico e t 1 bpanarésuyu dérganizmm domir oksidi magnit nanohissiklori
yarat maqgql a onl aoné rez oinlatl iahr adba otpirdypsseeasstbiikagse
mpbnbolorinin hom  royyon edilnosini, Iomdbs ér ad an  ertlendim ailsrée n
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Al & n metiooitidbdragnostikavp r o f 1 | a lormpgskdiornd ptethigig-c¢, n
phomiyyotli ola bilor.

- nar sirasitFeCl2=3e-4M
- nar sirasitFeCla=3e-3M
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kok i | 3.3.6. Otagqg temperatur umdia mesigu,r
(1)we minbuyj un ol &TBHHg a3t éll0é gl ar xsblavbd @i, | Bi)
moh!l ull arénoEPR spektr]|

Nar yarpbmagpol, sarneeyos | ni n gabéqgl ar é&kodoa c
O yomi | mi ekdilr 3(K3. 7). Omilgaytbéan é B BB g s aohe ik s
arakderdedxneée md ekaiq,] édar én y akpénar mgyasinma
gabéj éenémukudmmnugeybal eénan EPR osdfks tharr |
g a b € ] eoorimgpdmoninoksidi magnit nanohissiklorini xarakteribedbn s i g n
intensivliyi yarpagn ¢ mmoionnb nbzorbn d a h ekdiryBy kssn ar én g a b «
m ¢, xlit stresamillorinin tosirlorinod a h a oF 0 X a bimahdluaarbér ol K
3.3.7)[187, 5.7075]
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kok i | 3.3. 7. Nar eén prangéalb éy a&rnEanq | &
EPR sektrlpri (2)

Al d e ] eétiopraVlessbaues pe kt r o g K 0 b%uzpsatkiéqi ni t
( okil 3.3.8. A, B).kokil 3.3.8 7 db ekoloji tbmiz vb ekoloji - i mn kmlibrazilordon
topl anmeék meaotaq tgngpergauauqdzesd &1 & n nsébruermEekii
( UNKVEM pr oomdiasmé sadar iak | v e roinlkatibros d-Ferin
apar el meéexkdeér .spekbr kil (dodiieygeu rkuirnalikelirdor, bu iD onu

g °oeirtki, domi r i on | ar miyypdadirlermagni t v
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kok i | 3. 3. 8. Nar yar p aumoilAabkaon ttomiz oNAados b a
yéej] éel-Bagxprazifindbn y eéj €l mé K

A p a n @éalidorp psasn isomer rokotin ( KOk vadr at upol p
(QS) giynotlori mbl um o | iz o drmeokotin lgiympotinin0 , 33 mm/bs ar
spin wziyyotindb (S=5/2) Fé&" dobmi r ionl ar é @l-dwnjyyoam g
ediimk d ¥1 -Dma matna&n dsa r b n ¢kngmnespedktirbri geydbal € n mé
M¢gyyon e di | mezenans udmdkeffekti Orlek k i | Buesoaksperimental
n ¢ moyonozoona z d ér . K oomin spektrbri tocsr mgnbp mosindbn forgli
ol araq iwmalii kg °orl[diééas8sd By

Nar bi t ki siohi mE xjanl esriéendaansatnrée s bif
nanohissciklor i ni n y a r panpldpéy] amaék €° y r apolcagatidréda] 1 mé
bitkinin e&hsdciklerikiogimetidoy amtaan ke-i ri | mi kd

M¢ it bi t ki e k st r akdtniokéorFe,nGilla Ag, Au setdigdr a d
nanohissciklorin sintezininlmy at a s samsindbdom1520 ildom pyyon o K |
g°r ¢l m¢gkdyg¢r . DB bitki ekatraldlan épndgzxnoh | u | | astifaédm d
ol un muweddsib88599], [167, s.12], [177, s.507].

Biz isb eksperimentkimizdon a r € nosimbeayoiom- | nan yar pagq
hazéerl anméck e kpsetbmka k ¢ ¢ en¢ ® aoaklarnisnhii § mido |

sintez et mi ki k.
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kokil 3.3.9. Nar meywsindon (solda)wy ar paqgql ar éndan (safj
ekstraktlo?MSagjada& | é ql gmohlulplawb | Ag MOK e k

Nar bit ki sinkubasiya edikkentl0?llk ¢ @t él éqgl & 1. (
(AgNOs3) mohlulu istifadboe di | mi kdi r . Bu z admammngina r
doyi kdi yipemgdarh ikdd i r : onagri  eak- setqongckrd reén @t
g € r mé iz gohvdyi&dngp godor doy i Kk mi( mkid3.3r9). UB-g ° rorg (HV-Vis)
spektrofotometrd n ¢ mmoionn spektrbr i ok i- | mi(wkdiilr 3 . &X.i 1 )i
spektrbrb psasn Mol um ol mukdur k bdpn, yenant yal né
yarpagl aréndan hazér | amhmexk Ieikrst p iaokilt ¢
3.3.10).

Nar ek st rgakrbp@apeldrmed 40@150 nmdiapazonunda maksimum
pik geycba | & n rhekik 3I3EL0).

koki |l 3.3.10. Nar yarpagl ar-éhd@mn h
spektriori. 1-tbmiz ekstrakt, 2-g ¢ m¢, Kk dhlulu U pirkubasiya
ol unmuk ekstrakt
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Qeyb a |l & n a n b yarpmarkptkin dhtensivliyinin istifado edilbn g ¢ m¢ K
duzunun q aeymilzanaredaahahisscikiorin aglomerasiya mbcbsinabn
asélée ojymuedi mpi kdi r .

Al d e jelestma&ézn dyiClogeyd a | € gspekim bsa®n deyp bilorik ki, nar
ekstraké da sintezal n mu Kk g ¢ m¢paklpomiamio mriitdgribon 30080 nm \p
daha - oor. Nanbhissciior | N yar anmasénda om™@gma
edi | mi K, 1 n & mnibran NUB-G © nog spektrbri yenidbn dki | mi K
Noticodbomayyon e d i | nuUB+G& i gmspekitrbydo m¢, K apletdiydmiz udma
piki sabit\'odoy i Bzopa | & r prin imtensiWiyi doyli kK mi r .

BelDiklp, nar bitkisiibapar eél an b¢t ¢n ar amialé bima l
daha s¢but et dlori bRkilordo nsaginit enanohiseikibrihin
formal akmaséndmi st ir ml lUdn aBeiochEy rnéacyée if tfolg k t
sallordp totbiq olunan funksionalmnir oksidi nanohissciklorinin sintezina istifadd
edilb bilor [187, s.7078]

3. 4. ctr abndincy diinintbitki ordm #&bimir oksidi magnit

nanohisociklor i ni n yaranmasénda rol u

Mplumdur Ki, canlom smfxahteopogen amitrinin tosirinD mbruz
gal éonbtieodbca n bn@ nal canl & v abraili e d4dyfgyyntexayli y a
akaj] e omsgskefr . kiT, orchem-lién isni,s taetmmo s foessru g
metallar, radionuklidir |, phfpjsotay e t ul | anor elsaking stresh e
amillorinin tosilorinomor u z g 445 8.50614 r |

Eyni zamanda, son 28O ildb m¢ ®lit nanohissciklor i n, Dxdg metab i
nanohissciklprinin  insan organizrmp daxil olarag orada patoloji, o | Qlj k
xpstolikl oro sbbob ola bibcbyidbome y d a na {1 énx métlg, ghanohissciklprin
canl & @pma it yallan vasiosi ilp (nofos (inhalyasion) vagisi ilb, hozm
si stemini n $dorlveskodiilp atgnosterab blam namohisgstiklor okulyar
yolla, peywond wzordabdanibast o | an g a rosiibb9pg.)rdaxihoda bilnmsis i
mblumdur.[63, s.634].

EPR metordubdAb ker on vyar eigyalmhms & i ¢ kigdo(zegtuwn |
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(Olea europed..),t u b uRyrqdanth@ coccineap r € - yUgusfrumL.)) ekoloji

- | onkohin, ot r a f m ¢, tondiridiloninin 46 r K | Zamaneée on
paramagnit mrkozlor  Bnyirl mi kdi r . Axokmaaf e m pniblinoiiork d i
ekol oponp f-aikrtkolr | aprde dorbiruoksidii madnit hanohissiklprinin

g ener aspbbby @us [B44 a.174).

Toc rgpb  @°mitkdi r k iopnnb 2&kmdn éor ibni trikd f p a
geydbal énan geni kK EPR pDsvbgteadmibandoe né@ s élpa
doy i BXT¢, s upHori gnggnit nanohigxiklior i ni n EPR si g mailpl a
identikdir.

Todgi gatl arda Abkxoembaxamekaglhiom| d | aifi r
prazilorindbn y €] €1 mé Kk bmnyanri € -nulleytuplamit tukiziyhyt agrOp a g
EPR metoduotod qi q erdTiodgigatbradilor ekoloji tomiz brazi hesab olunan
Bot ani k arazisiggnteolorazn,nistoton -bonh mk k  h elslecik soeaygei |
zonasé ol an Nerdzisiapybgkiiomaot 1z @ fv o chpidirictiorinni r
tosirinD moruz galma sviyybpsi maksimal ola bon intensiv mqgliyyat horokoti olan
aeroport y o Hpmin opakilondp kedksrp.o zi si y a dozas
radiometrdozimetr (MKGAT 1125 Atomtex) vasisiiptoy i n e di | ogypnk d
ediimk di r pkazilordo BEDG 2,58 mKk R/ s aat Dy ink iear-v atid énn
bitkilordp paramagnit mrkozlor tod i q e donlardd magni sals i ni n ¢
I nt er vamir ®ksidiamagdit nanohissiklorini xarakterin edn geni K
siqgnal |l apk=9 @C2QIBI2t; vr adi k al EPR signa
Qs)geyba | € n mekk34ély ( K

AKa] ekilltkdey Kx ar € d akilpa kbl sa-prazidbon y € ypéalya né
ayr élagdgadkad ér €1 an ¢ - nev bitkininoiya
g°os i | miokil @42 bkikx4.3; Dkik3.4.4).
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kokil 3.44.Ab k e r o n wih oramlgradon y € ] € | abitkisinim b u | ¢
yar pagl ar & n éeom A EAPMRE As pBeoktt ar nbraxisandoi, Bij Bea k &

Nef t ay ér npazismdoy, Gidaeroport yolundan

¢ i obnkd dorocos | artdeqaona yhairtplkiqgll abiogen dbrair k
oksidi maqgnit nanohissiklor i ni n gener asoK y[ddd &s.17813@4] i |
kokillordon  DKilk3.4.2; Dkik 3.4.3; bDkik 3.4.4) g°r¢ndeyée ki omi
davr anaeékkagjnéddaa k € g amappbnr au \pjéu noraskdesab olunan
Bot ani koezisihdn] éy éj €l mné mn lyiatrlpialgl ar éndan
signal |l ar é&n éon miomwioedons iy\elj ieyomié4ki @k ld Ik o jl i
intensivliyindbon nozorb- ar p amoepdd kd - 1 kmhiaty e onasén
bitkiobdb x ar akt eri k geni k EPR siqgnad | al @z
m Hyybn edi | khokikodonr . g°r ¢ nd ¢ magnit kanohigxiklorini

144



xarakteripedbn geni Kk EPR si gnal & mdmsizsdbrbposgradikal 3 .
signa&lnl akeekasmp | i t udl u EB2D023)M g avteidd t eni
[144, s.173]

Bu g anun aodgujetdiyinhizudog ¢ - pind K dokeidd | mi kdi r
b a x & muklanmb derpcolorinb g °oforglonbn mifxotazilordon @ € jpénk® v
bitkinin( ar € - ébuj u, EPR spektonmin tod quibqudr ggr© skbnnmp -
dorocos i art doedglo ia o mii nt &ri d Iodi @oticosiacb dnaahdal s- 0 X
n a n o ° domirgpksigi magnit hiscikloriy ar an ér

Bundan b amraglardo biton bitkilorin  CANBERRA gamma
spektrometrind radionuklid trkiblor i pyypg e d iblomil r e n X D6 U S
toyi n e diodwiB.41).Codvdl 8.41-don g ° r ¢ n dK,¥?%Ra Vo Rai
radionuklidbr i ni n x ¢ oruekoioji cehstdoni v- bni nkkrézilordp tomiz prazi
iibm¢ g aogpd a h a bky ¢oklsmu k d ur .

Eyni zamanda bu bitlotin element arkiblori do m@pyyon e d i | padvbk d |
3.4.2) . Cu el e me mt mimrazilbrdondialg d a ro&n éanl ma

ol unmukdur .
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AT AMEA Bot a noraksa BibBaaj kee

Cingl i yyat én

ar é- ubaey ugubulga bitkilor i ni n

Cobdvol 3.4.1

Nef t ayoDeazisna

I Nt ensi oaziindibo | w é p e

yar padql amorkin é n

X ¢ FUS

vbonl ar én
Rad RADKONUKLKDLCcRKN X! $BUBIK AKTKVLKYK
io ARI ¢UBUJU ZEYTUN TUBULQA
Ligustrum japonicum Olea europea Pyracantha coccinea
nuk ¢ ] o ¢ ] o ¢ ] o
lid
'‘Be |5-9 N/2.®285.7 N4.1 N§5.9 [3.8 N3.9 5.3 N5.7 N
© 460 N|563 K567 K554 {627 (657 N601 K760 {820 K
2013.9 N{4.9 N4.8 N3.5 N12.9(12.8 |11 14.8 |134N O.
0.1 0.2 0.2
a
2,12.8 N{8.9 N§9.7 f8.1 N11.8[10,8 [10 10.9[11.1 N
0.2 0.1 0.3
a
#,]/1.5 N[3.2 NO.5 N§3.2 NO.O9 2.8 N3.4 3.8 N2.5 N
Codvol 3.4.2
ATAMEA Bot anbiakisgBibBaajkéé Ne f t a yoearisma
Cingliyyatén intensi mazioindiboj vy é p
ar é- ubaey wugubulga bitkilorininy ar paqgl ar énén
Element Aré-ubuj ZEYTUN TUBUL QA
Ligustrum | Ol ea euro Pyracant ha
() ) o ] H ¢ ] H
Ti 0o,0{ 0,1 0.1/ 0.0;0.080.10.03 0.1/0.0¢
- 0,050.040.080.0€60.0/,0.03 0.0 0.0
V 8 3
Fe 0,7, 0,2 0.5 .8/ 0.1/ 0.3 0.4/, 0.9 0.7
Cu 0, 4| 0.5| 0. 8 .1, 0.1, 0.8 0.2 0.6| 0. 4
P b 0,1/0.0420.01 0.0 0.3/ 0.50.0€60.01 0.5
Bi 0. 04 - 0.2/ 0.20.010.01 0.2
Zn 0.2, 0.2 0.01 .2 0.1/ 0.0 0.2 0.3/0.01
Zr 0.1 0.2 0.2 0.3 0.1 0.2|0.08 0.
Cd 0.6 - - 0. 4 - 0.02 0. 3
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3.5. Abkeron yar é& ma dzeagag bitklerinig(enninTk vy &
Ficus caricaL.,e | d a r - Piks eldaricaM ., zeytuni Olea europed..,)
yarpadgql ar éndaokpamneodgmigni t m

Mpl umdur Ki, yakadé] e méemyoliAb giyenst d n  ya:
n © ori ilp zpngindir. Bunlardalfn g e ni Ky ay éicia-rFicus cagcala r a
e | d a r- PimusaldaricaM., zeytuni OleaL.a] ac | ar & mrék mio dokilr
3. 5. 1pitody? gt |l arémézda bu ajacl ar én y
morkozIb EP R ¢ sUuYomui linmi Kk di r .

Ficus carica L. Pinus eldarica M. Oleaeuropea L.
kokil 3.5.1.c ncir - Ficus caricalL.,e | d a r - Pikss el@arica M,

zeytuni Olea L.bitkil ori

Mplumdur ki, oncir (Ficus carica L) bitkisiAbker on yar @émada
yay edymsa«l i a priadon dni°rv.l Bu b toldierkiom a4 aplv é
mal i Kk yar paql ar & oporayumruvsbir gpdokddur zi unn sod va nqg
malikdirlor . D¢nyada slubtbriapkiik- oewdhivrar v ar as
y ay € tHaa bili & oncirdir. Bu bitkiior ar as énda bwin,dtail ralril ,e
meywlori olan bitki mbhzbn ci r hesab ol unom-.i bDomMygotlir
dorman bitkisi hesab olunur..Qr u d ubhcimuar p a q Ibsa®n &atgdakmtindd
b i r xpsmbikkorin, mpsblon , ok,¢ganrdamar xsoliklor i n i n psinmpgandli ilpc
istifadbo | unur . cnci r pkicavpya ebmlbmakio® n € dstmwilkorox m
f a y dbgsirincenailtolmaq olur[213, s.1834].Tibbi-p r a k t | k-mpzordp® oodir e y
yar papd ralr &r evnosirfetiektior d | oggogtopdor Bnyirl mi Kk di r .
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bitkiyp m¢ mlit stres amilbrinin tosiri denpk olar ki, dqgiq edilnbomi Kk , S
amillorinin - tos 0 r i Zamaneéeé o n | a rfuhksionaly aby iawiark |
arakder éBunmalmemoshé mr aq Abkeronda geinii K
tbdgig edn zaman odqgigat obyektrindon biri olaragbn c i r yar pagl a
[182 s.193].

Digor tpdgigat obyekti olaragdmipk a kK & | E Pidua eldancaMmé (aj
se-il| mi Kk dipbpsa®nofadiiod g a kK & la Iméysliélvgnean | nk D edile,t |
mpdbni haldaNb at at b a prilirageyd-a dmpaitdbierck i Bbaifl ierd, ¢
vDgeyrim¢ n b i t prdziomgo g g K € | | apgsmiliélp ishfadbdm- 0 DvDzSiz
ajac hesab edilir.

N © \ntbtodgigat obyektimiz olan zeytuf©leal.) aj acé Abkedaor
geni K pgraeysep webbl ivk a mé zotligeng n smaydeil ré,r . q iByam
bu aj acanDmbox mg mk § onligkra.K €éH b i t lbdododgigat C
obyekt i Bsii mbhoosygoHidir vboombgsodou y J undur

Kndbpyuxsar € dabkilpa d lag raéor i-miitnkiyar paql ar

morkozior i N E P Ptoggsjiombaxaq. |

3.5.1. Abkeron yar é mowmid-&isus cadcaL. ge ni K

yar padgql ar & nd axkplarrianmadganvi r bdorparagnatéord bnv

asél ebdgigiéeénén t

Abkeron wpwdapéemadasx®yamély méagoendon bs & K &
pncir (Ficus carical.) aj ac énén EWRamgiocdwd Cayoméi | mi K,
samsi nin geni kK interval énokozioroodlgagd & dy &
cncir yarpagl ar é A b kDif r @ziloringo@ T &landachra B €
Mordok a n bmagilbriadoné t opl an mé Kk, a quaiduldiggamgomra :
EPR spektori geydbal énar aq i nter pokile3db®2sB yta¢ ne dk
| plomndo ol duj ubn kii Mmi yapo@@aail eclr@&pxp do geydiyyat
z aman éepom ¢ ibvwahidimmg °®onor mal | a Kk@egdyaél | ereEdricrdd r .
iki tip signaldetekbe d i | mi kdi r
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1 dncir yarpagl. Nardaran
; i 2 oncir yarpagi. Mardakan
1000 I EE;L'I'EI' I 3DIDD I 4EI:DD
Magnit sahasi (Qs)

kokil 3.5.2. Nardaran wbo Mbrdbkan prazisindbn y € pneclian yar padq|
EPR spektrlori

Magnt salps i ni n  geni K Danltéespakidrtpéosas yeri ame y d
oksidimagnit nanohissiklor i gy agBakt er i k oer282,aH#AIB0 s
Q9t ut duoyyon ne¢gdi | mExmii r z a mabdordog=2 0023 wegHwuln0
Qsia uyj umboott anadgi kall arén ki -1k ibnt
edi |l mi kdir

Qeydbal énan geni kK (BRR, 8i2 ¢ n aeiki-25PFeaths )
ilk dofpolaraq beabbir fikir irol i s ¢r ¢ r ¢ k Kk Dif oraAldsindmbitoo oncir n
aj aceneéen yar paqbmaoksid chagnitrhiaaokoe il - ? ¢ c Wd
nanohisscikiorhomi n y ar p aifistaes amdbrinm gstritipb i o mi ner a
hadiosi noticosindd generasiya olunurlar. Burada stres amili kind-k ¢ a | a ot,,
temperatur, adjeft met ahs$ ad-mntosimigpbabibrant el

Eyni zamandaMordokan brazisndon y € ] € | chomb qeyg @l @ m@aim
oksidi magnit nanohissiklorinompx s us ol an geniamgEIPIRt sd |
Nardaranprazisinbn y € pnécliarn y ar p algihdenr éa | negnmaunn ¢
si gqnablimga géoypiiyde Bks ol mamsazido banl| é si st emi

- | ondtirici amilloboomor u z g a Ip hoanis EEaai@n ekoloji ohotdon Nardarana
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nishoton
s.193194]

Bundan

nandiisciklorini xarakterio ecbon nbx S U S |
Oyomi | mi kdi r .

parametibri doy i K i | mnpicoiibbn ¢ v r

gheank ka

geni K

daha ponmoyomoriuizk Ilgal dé ] éoypémkan lverii[182 |

di apaz osindbugeydnad reintan ,s a
EPR ohlorign
B uonnnEPR, spekiri geygbnaul néoma rcki h a

yarpaqgl aréndan

ani zotropiyaseéeoymn nmeadii lkokil Gbdh&edDdi, rezgnatorda

n ¢, Mmoibn yerlbkon

ampul anén pgiimmg mifrbecagtarday & § Ut

edi

IDrmii

277, 360) yerinidoy i BKIDEPR spektdr i bh¢g Xt bucaqgq or pdgie n !
K |
Dncir varpag - Nardaran o
0
70. 1—
. (70.8 mq) 1 — 500
" 3 180°
= 4— 270°
5 360°
1
2
3
4
Scan rang = -1_: =
1000 2000 3000 4000 5000
Maqnit sahasi (Qs)
Incir varpag - Mardakan o
88.2 1— 9
: (88.2 mq) 11—
A | 3 180°
4— 270°
1
2
3
4
1000 2000 3000 4000 5000
Magqnit sahasi ((s)

kokil 3.5.3. Nardaran vb M brd pkan prazil orind pn

yarpagl arbéeinfe nb umeg & ¢

t op lomin mé K
vari asiogal ar ér
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Bu zamam i fm¢ tuc agq ori yenoih @eyd yad léame
noticosindbmaoyyon e di | mi wdl én&n, song fi @k Ima sygon d b
godor doy i K iprk Homn do tezonans sallp yerinin coy i Bsm b a (kokil\8.8.3) 1 r
[182 s.194196].E PR si g mglrlitiatr ém@omaqg orbelyceanvrasn
magnetit (FgDs) ma g e miF&0;3) (vi» superparamaqgnit nanohossklor - 6
sociyyovidirvba K k ar  e[8, 6.13b5]. X |Id & nodcpo mu Dy Ri,paramagnit
morkozior i Ny ar an nmeh ol@énnesociktba v kg qur ul ukb a
olunurlar[182, s.196-197].

Hbom- i ni Ficupcaricd y ar(paqgql arénda qgeydi yy:
signald=a00Baemw!| ( t udl ar én énd s &lréo daall d wa]
edi | niklokiirl 3.5.4) .

oncir yarpag: - MoardaKkan
o ] —— 0.5mVt
§8.2
S Sl 2 1 mVt
3 2m\Vt
‘ 4- - SmVt
2/ 5 10 mV't
)/ 6 20 m\V't
>, // 9 7 50 m\V't
S N\ 7 | 8 100 mVe
5 // / Al , 6 9 200 mV't
+ / ‘ > g — 4
i /4 o 1
Scan range 4000G | //
field center 4200G \/
modulation amplitude 4G\
receiver gain 50-32
1000 2000 3000 4000 5000
Maqnit sahasi (Qs)
kpokil 3.5. 4. cncir yarpa@0 am@tn)e na

spektrl pri
cncir yat paamlpareél an EPR ©° Ivbomppleprrsip
not i DI D al éndejendan, geydpo al éna
| mékdéer . Bu mbpqsbodl b bncir yarp

n EPR spékt KI ptrampz26G@t Kr di apaz:

apar

QD D O (@]

al én
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Yaranan siqgnallareén °tyemme o antmerl dian od o
siqnall arén parametrl| bri (emgetBma3lunsd)
geydiyyat temperaturunun 260 K-d b n t plgl20-1BSKap q padzparl ma
Zamaneée maxgriits smci kl bpr i ni xarakteriz
intensivliyinin nbpzbprbp-arpan art masaé
120125Kol dugda generasiya olunan siqgnal
T < 120 K ol diugndaaqg ndibptminra nookhsiisds bci k| bpr
intensivliiyi yeni {desbDKkaklaBm®&Bjo9q.) bakl|l amé

1000 2000 3000 4000
Magqnit sahasi (Qs)

kokil 3.5.5. 260K7i 60K diapazonundabh ci r yar paqgl arp@&mé n

temperaturdan aseéel el éj e

cncir yar magmtisabe Enda geni K bDalk & ERRa& |
si qnalihtensiveymie doy i B m¢ s updboring g °ormpl um ol mu K ¢
magqgnitbk meffekti bu yarpaqlardd20-125 K-pgodor xot t i Lakin spéekirbrdon
ge°re¢ndey ¢ ki mil25 Kéompaew ajt @ maggitédadghksslikiorinin
genea s i \odicremiftompypb a kK | aop€ir @25 Kdon a kK aj t e mg

e
domir komponentr i ni n si(g=4,3lgdytha Eapdéej Be dn¢lkmihk
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kokildbn gere¢ndeéyé Ki mi temperaturun az
ar t mapbbeoina K Si[182 s.199.

cncir yar paogallaérnéannd aE PgRe 2&0iKg 60aKl tdmaearaéun é
di apazonunda bdoiha etdikedbn essenfEan geyol al énan r &n
parametmrinin T amplitudunun Kokil 3.5.6) vb eninin ( pkil 3.5.7) temperaturdan
asél eloagl anr @icbdblp u  &ls € | ardoenjoé&m nd euyj rui a K k

Arakdérma apar déej &€ mé men cti e mpyearraptaugrl ad i
ol unan EPR signal peainirelnl2025iKnt d ogdal o gk
doy i EB>Xn¢ S upbs ony ylenmyDp psas verir ki, mhz bu temperaturda paramagnit
morkozior i N st r u byypon doy in kl ik [nmbg& k( Dkvielr i kil 8.5.9).;
Qeyd olumn parametmrin doy i E>Xn¢é S updDr,yonciry ar paql al2®8 K d ¢
temperaturdd&/ er vey f aza kbpeo-liudidnui] mymimkarkdeehm Bi
faza ke-idi mBesgperparamaqgnit namahis#&loni t¢ -ve N x ar
vD bu temperaturda magmanohissciklor i ni n kri stall i k qur
monoklin formaya tr748.93847t7theXllyasé b ack

250
200 /‘-"1
]
4 e
= 150 Hy -
‘A - .
& I Ty
2 100 H .,
L
=D 4 1
E ] L ]
"= 10 10 200 250 300
Temperatur (K)
kok i | 3.5. 6. EPR sibghal hat émpeaer anuec
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400
=

o 350+
q4

300 -
250 -

100  1%0 200 250 300
Temperatur (K)
kok i | 3.5. 7. EPR siqgnal laasréd néédl né je

Qeydb al énan EPR paramgtirail niamr € ( @ myo eninig d |
temperatur daonorkbas @alr @alk €je & maocda-ywik tbrageratuné .
diapazonundanagnetit, magemitvsuperparamagnit nanohissklprinb mpxsus olan
davrare Kk mptedrk.iBdb ki, 1201 25 K temper atur und:
maksimuma, enismi ni mu ma [M&s.e19% kK EAKk aj] € t empe
faktoruna n al o j i ovwalk ia trimedispdlimer matrisdoyerlok di r i | mi K
nanohissciklorindbmy¢, Kk aole d d | md4,1s.68360][14D, s.316].

Belolikl b, temperatut20-125 K oldugda magnit nanohissklorini xarakterio
ebn signal én eni ni n omaksimomugnymt aanlprgakdeeh d
ol unmuMo wmdur Ki, temperaturun aza
geminesi vD daha k i - i kbpsinongegnn dby i esmsuperparamaqnit
nanohissciklor - ¢n  xa234q ki3er.i kdnai r[ y aoalagn &
spektrbrdb do biz bebdoy i K iokil i kb edaik Buhunla dageyga | € n an
EPR si gnal | amireoksainmadhigrarohisgiklorindmox s us ol d
g ° oeirtk.

Al €& ndiecolor n n duzge¢nl ¢y Messbauebp® = p
tosdi gini bir ka8 tapméxkdér (K
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-10.33 (2=279.00 (1,125+0,090) (=9 10,57

kokil 358 cncir yar gslzagelspaktbn é n  Me

kokil 3.5.8- dpbirincip i k ibrogstyrsal(sol orofdp) Fee*at oml ar é n a
Onl arén ni skkimi qatidpii r&.i i@ &Gsak( s arpfdp)tisp Fe*
atomlaréna uyjunduisp24% tklkairlée me dniiksib ild urt
xot tin Lorensbedotf mbobs é Mia g tziatsaea imzditnmohhié kdé i
Dobmir atomundan ok K i | e d ociklon iparamdgnitsesya superparamaqgnit
voziyyotdodirlor [182 s.199]

Belbikio, Ab Kk e r o nplifroraziiogindoh t o p bnacni mé kayj aar cpéangé
ilpapartedgigah ar € merdi ki,grP;selif ot r a f m ¢ph incticosiadm i |
onl ar da nonr oksitdi -madnig hisstiklori generasiya olunur. Onlarda
yaranan si gn alblibsasnéoumioldu ke, magniv hanohissiklori
Mordokan prazisind bitonbncira j a ¢ | yaa ré m & qpNaadar@mrazisind bitbn
Dhcir ajJ acl aremiqagpicesylraa qd ax éegether a®i y
Mordokan prazisinD mpxsusb i t ki s | sondeiagnamilorim tosikinod & h a -
mor u z ( a Ibiom@is beanirgn ekolojib a x € md a n oraksinlbdng, rq &e0gpi S
daha -irkli obymakaeévaerii.c eht i mal et m

cncir y aogpargédéddaanminticticolorib i r d a HWiaki, 5 g bifu t
stres amilbri bitki sistembrindo maqgnit nanbissciklorininy a r a n m@bob élur.a

Belp nanohissciklor bitkilordb yenimagnit xasslor i n i n y aspb@b olumar &i,.e n
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bizdbonlxaaréakt eri k geni k EfRRI giiogyonaedvlki,r é
magnit nanohigxiklorini xarakteripedng e rEiPkR s i g nnéehslvikloriceni € n
vwgfaktorl aré tempmopadup abchasgka shé luaoti@rn
signall ar maqni t aom Beilitklto,roacip y & ra [ aia geydnear
al @énan ma ookioini xarakteraleibsESP R s i gnal | ar é ne
as é| éeonib) Zamahoynrl ante@siliyinin vb eninind av r an é KLB5nKd a
temperaturda xarakteri k nvéer awlirfba dahi
superparamagnit nanohskior ¢ - ¢ n X §182askl98&90]i k di r

BelDiklp, birdahageypla | énan xar akt er i k Dyiroksidik
maait nanohiseciklorini xarakteripe t d i y prink. Magrit sanohissciklprinin
yar anmapos eén hadme x alihstresfaktodl a m gsirit@ohcosind bioloji
sistem@do | a n dm@ifjsbrbestddmi r f or messi € n aodpkhe ft di a n |
sayéneéenobebikoncaasrel € oor @a@amwikzmg a e dosbon, stres¢, h
Zamaneée Xl oropl astloar épnozhbh pmbekgygmbmr
- éx mas é) psncnoansiréoksidi amyagnit nanohissiklprinin  generasiya

ol unmbaé¢ !l iéldeéer .

3.5.2EI| dar (Pkxus gldarica M) vbDzeytun Olea europea aj acl ar
yar padgql ar € nd aorkp®ainaobaggmnot i magnit

nanohisociklor i n gener asi yaseé

N° vpb todgiqatlarAb k er on y ar € mad a sed mddaa Powesnmi¢
eldaricaM. ) & nmmyapaglaé papar €l mé kK dEa k & nkéarmn ojihg o
Drazisindn ( odh ngpsbbosi vo Balok prospekt) t o p | a n meveki é r
paragraflardag °s d i k K i , Ab k e r o oif oyazloridona dt aospél na
pncir, tubulga ar eé-pusb.uj bi tvk i y a r p @ang loksidi énaghih
nanohissciklor i a K k ar Buemhnohisstikler dgtres amilbrinin (temperatur,

r ¢ otuWB radiasiyavb s.) tbs i r i Zzamaneé g e rmerganzmiry a
°©z¢ne mEdak piey ®ywetviilon

Ek ol o pnnmbderocoiondbg °oforglio | a n olihgazildrdony € 7 €1 an
Kamé a]j aycaernpéangd ima memx i doiwbp do maqgnit nanohigxiklorinin
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gener asi yasé EPRbpyisilp ex&ghitrsabne ni inm igre & k X &
(10005000 Qs)odgige d i | mbpkk 3519y (K

1— Eldar samn - Shmadli arazisi
2 — Eldar sanu - Babak pr.

In.Vv.
T

Scan range 4000G

field center 42003
modulation amplitude 4G
feceiver gain 50

10mv MW power

room temperature

1000 1500 2000 2500 3000 3500 4000 4500 5000
Magqnit sahasi (Qs)
kopkilclBmbdl9i. qgqobsbpbbsi vbD Babbk pros

yarpagql aréeneéen EPR spektrl b

Otaq temperaturund24-2 5 AC) maqgnit sahbsi-B000n
Qs)geydpbp al enankis pnmekxttrolloirfdbpsi gnal eén vy

Bunlarensi z spbrbbost radikal siqgnal & (g-=2
maqgni t hi sspci kIl bprini xarakterizp ec
ol mukQ@eydod énan signall ar én par ametr |

topl anan EIl dar Kaméneéerx i ynramyadrpargd raa
yarandéjéenée deybbbi brazkni Al @elkmthdIpidDtr
i I b m¢ gayhias b dpbo y-bDi rmkolrourem gal d éj g188s.50 e m
EPR met odu I | D arakdeéer el an n¢ mu
variasiyal arénda todqgi g edi | mi kK,

oriyentasiyaséndan asél é ol duju akkar
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Eldar sami - Babak pr.
(65.4 mq)

L]

1—— 0
23— 90°
180°
4— 270°
160°

II
A s Gd b e

L 1 i L i 1 L | i 1 L 1 i 1 i L L
1000 1500 2000 2500 3000 3500 4000 4500 5000
Maqnit sahasi (Qs)

Eldar sanu - Ohmadli arazisi
(84.0 mq)

1000 1500 2000 2500 3000 3500 4000 4500 5000
Magqnit sahasi (Qs)

kpokil 3.5.10. M¢extpl it Baem@g éwnnalyiac

neg munpolIBDRR nsipnektrl bri

Bel b ki, hbpr ki Drazi dbpn t opl an mé
variasiyal aréndan aseéelé olaraq rezon
dboyi KmDS I vD signall ag&mahf dpopm@dé i ana i€

°]l -mbpl pr i ndmg nou ndouljour kviarthii d k¢tl pybp g°©
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B 1 Eldar samu - Babak pr.
I EA\ 2 Incir varpag - Mardakan

Bcan range 4000G
feld center 4200G
modulation amplitude 4G ||
receiver gain 50 !
TOmW MW power \ ;
Foom temperature \

1 1 1 1 1 1
1000 1500 2000 2500 3000 3500 4000 4500

Maqnit sahasi (Qs)

kokil 3.5.11. ycarcpiangd (aMoerd & @ (hBxaanoek pr
Il yymwar paglE®Réesdre Kkt r | pri

Arakdérdeéej emez bistikg n alglaaumém a K 0i sidiasD
yé¢kspk i magmsitviniakhlmiheysbociEkBrndiégkamée
vD bncir (Mbprdbpkan) vyar paqylraonéinbémme kBdR
Dsas¢gpbny ylon  ekidsitirma sk dami il Mpr dokant opsaegi s
DNcir yarpagl arénda Babbk prospektin
Ni shoalma - ox dbminarmkisii dgenerasga) ointf K D K |
3.5.11). Bundan bakga ImMmragoosraalzii st nodbdimc iy
yar papl aBraék € kKkbhori Zegzius mammp EHFRP IS
araséenda aparéel mékdéemgenbSpmpelktnr lesbf0G @ q
geydp al énméexl ar . M¢ pay imoD luim iod arkuék iddum
Drazisindpopeyt opl| gdabmpoangil merréal | ak ma had
- 0X maqni t nNgamomdi ssiDya K b kin imyl&3] s645]1 2
Topcr ¢bol pri nt ddagviagnéongoed raairdmknicniirm vey E|
Kaménén yaqeydd &PlRndegmikn répymi maqgnikt

5000 Qs) m¢gqay.i sbsi apar él méekder
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200

-200
-400}
-600} Scan range 4000G

-300

1000 1500 2000 2500 3000 3500 4000 4500

1 ——— Ducir varpa@ - Mardakan
- Zevtun varpag - Bak

>

field center 4200G
| modulation amplitude 4G
receiver gain 50
[ 10mW MW power

1000 | room temperature

Magqnit sahasi (Qs)

kpki l

Zeytun
xarakter.
yeéksngloyylbdhujewd i | mi [R8Bis.4]

daha

3.9 Mb2dpkami D

EPR spektrl bpri

zp edbon siqgnall ar én

1—— Eldar samu - Babak pr.
- 2 Zeytun varpag - Baka
/\ 31— Oncir varpa@ - Mardakan

2.0

g
'

Scan range 4000G
field center 4200G
modulation amplitude 4G \ /
receiver gain 50 /
10mW MW power

room Itemp-eraliure

M 1 " 1 L L 1 "
1000 1500 2000 2500 3000 3500 4000 4500
Maqnit sahasi (Qs)

kpkil

3.5.13. El dar Kame,

yarln Badgléardépnadear s io)k si di

(kpkil

maqni

nt ensi

3.

zeytun
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Bel pltipkdligo,q i dky il mir zZf D n al é@énan EPR

t bdqgg°ysit prBak éki Kk phobr i Drazewgti maobonyat [
bi omi nerall akma hadi sbsi nboticbsindb
generasiya olunur. Buekosbobitbharémahr
-0xXx ol masé il pl8gs3Bowhodamdzeszt pa by &Dp af

bucag vari(®9ily an@®EM&ngey7doo al énméxkl ar .
signall ar magnit ani zdtkmkp | B@8E bs KLy Dt
goyul muk n¢gmunpbpl bpr nyiexrtiboikichrg | v dias §,80
36(°) - evril di kdb KbDkil dbpn gler¢endey ¢ K i

nNDzbDrb-arpan dbpbyi KmbDS i md883a.2i dbp edi | r

Zevtun varpag - Baka
(44.2 mq)

[Scan range 4000G
[field center 42006

tmodulation amplitude 4G
L receiver gain 50

[ 10mW MW power

room temperature

1000 1500 2000 2500 3000 3500 4000 4500

Magqnit sahasi (Qs)

kpokil 3.5.14. M¢gxtpolif bucaq vari
EPR spektrl bpri

HDoDm-1i nin m¢DYyyDDN edi | mi kdir Ki , b
dojrusu tbpdgigat obyekti y9%0rA,p kIog®6GkK, v
d°ndprdi kdp siqgnalol arr ke z o kadmosg qgqsua hipidy
yeriniBedpydamagnetti #&O,v D mapgEFaOsnanohi s s
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.- ¢n xarakteri kdir ki, biz dbp bunu tbD
bilirik [5, s.1520].

Bel DIEIPIRI spektroskbipi yiaséi gse@miupi il mi
me¢e¢ xtol if sttresi raimi niamabzoges kristdliikd D mi r 0
magnitnandh i s s by a kdAmanej] eméz nbpti cbl br b Dse
spektroskumgiaysagé bdoUdli zi i smembmde g Iba mi
tDsiri zamanéef unakrsa manm | s tdrowk tkurk | i kIl bpr
Dtraf ekgohgywnhl|l ondiril mbpbsindbp -oxXxAlehm
noticbol br canl é sistemlpbrdbp biogen n
rolunu m¢gbyybn [A8mb])lB8 siSimkan verir

Abkeron yarémadmget gl ih aki@amaikiine t d tn
todqi qi g°stbordi ha&adi sddaa@dmimmer ad k &Kk a
nanohi ssgeinklrasi pndanko li snmdd e k ma diolgji t

sisteml prdbp yaranmaseénda m¢gstDbDsnatrey o

amillobori, rradc gak b d » gamma r rkdiasiya, mMBR ¢ al an
stimull akdér éce tbsir gestorirloor.
hi sspbci k|l brinin EPR siqnall ar é I | D

t bpdqgi g aiagnas rn kkaa, v Ds at hepr sempnbayEki, ekoloji informasiya
mD n brolynu oynayad i [58, £.35]

Aj ac vbp kol bitkil bori I | pm awnDa ryd main
al énmexkdeéer . KI k dopfb ol araq stres iza

magnit xassblbrinin yaranmasé hadi sbDS

Al énan noticbolobrin uni kall é] éné v
topdgi gatslian emo ke Imi | abor at adlrp yap «mé& lan
Zaman mextolif donl i bit ki t oxuml a
K¢al anmanén m¢gxtolif dozal amgaqa\ati skadai
edi |l mi Kkl pr. Bynif zdomdndaimkxt t oxuml al
yetikdirilorbok tbodqiq edil miklor. St

negmunpbpl borl b m¢gqgqaBus slaihptdpr mmialr @il i rt

nboticolbr n°gbblmi pdraqrafda v

162



3.6. Stresamillorinin C3 vbC4 bitkilorinp( b u fTdtieum L.vbgar |J € d a
Zea mays L). tosiri

Fotosintezin C3pC4 tipimmpbx s us ol an uy ] TitcunoLl) eor a
gar ] eZsa maysL. bitkilorinD stres amilbrindbn r adi o akmbninyv
il onl akdéer écé gahbackg¢ aldaomisa ond fh By dtres .
amillorinin tosiri noticosindd y u x ar € d a adl ar éordm moyfaoji o |
doy i Kk iork | Bnykdl mi k , oticlbrie mexek minoyymg e di | mi kdi
bakga sbrinretwmsiami |Za maondé parmagnib mrkpkior todqiq
ol unmuk, pad3d toilpannortibounflbpdsat r@esc zamané b
hadiosi noticobsindd n a n o f danziraoksi€i hissciklprinin formala Kk ma sb@/mopn my,

edi | mi kKpni bhhu meaxdins z mi veri |l mi kdir .

3.6.1. R a donnoraikn i lvUrificdnalkipbgar j édal é

(Zea mayd..) bitkil orin ptosiri

Radioaktiv - i onkol z a mame] dm q avr | & d abtindd mbrfolojik |
doy i Kk iorkvopar&maqgnit mrkozlior  Bnyi rfl mi kK d i pbmiz topagda binpvb  (
radi oakohmvk -1t okopadgdgpdghairty € d avinié@ mdrfoldji k |
doy i K iDndpimig Ik adledilmh g a n u n a fotgtpnoh h Ipresgsinin rolu b
pDagoon di r i | mi kdi r .

Laborato i ymmaitindo apar €l an pedi $oggig rolumae bitkil brin
t oxuml ar é& odasiroooioma (kentrol) we a @i o a bt mivk -ti orkd
c ¢pcdi brmokikBl6.1).

Qeydetmk | azémdér kbnmirmkadioa gkabgihathaaza&rrid
foaliyyot  @rfnyon Yod zavodwrazisindn y €] €l mé k , Doboyeolhra r
yod i st ehs abedibnakiviom mie Kk i sfbantnendtifadbe d i | mi
Bu zavodda oyad ai obkiegdn meftbbidikdbyerin ©thinD- € x ar €
| ay suyundan ayr el er dodhopsindbyag suyuaaktighk mis
K% m¢r s onr bkeen-tipmialdi rt duit ut ar a§ o mgra drkoblioadm d €
yod aktivbk mi kP megywrde | er d e .
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kpki | 3. 6. bi tQRarsji&@dalodlbri ge¢nl ¢k
(hor  iDkildbpsaddak ont r obr,a cdciag alkeadnimv K- it Ok Ip a «

Bu prosesd aktivibk mi Kk k° m¢r yod| aorkjbiado aelan@igrl a
maddlor i , odon cadioaktiv elemendti torkibindp tutur voq a t ded raé&atiab € .
etibaéilby od z amrazirindok ¢ | | i mi gqdarda topl ar
galaragk HHID ot r a fochalkod a y éplbé&plikl p Wb radiasiya mnboyi rolunu
oynay e rhdaéz.e ondnackr ahz ioyyomipk k i | ardfindenrtomizionib vb
toh | Rk tamamibu z a q dké 3.6.2-ddkhbmin pbrazinin bmizlonmb prosesindn
pvwol Dk-i | mkiller i K bpg P b i okildo bu orazide olan aktivbk mik € g
pmolpgot @ r di yi g %ibka ymelmekreéna ¢ or .

Bitki obyektlor i mi z ol mgna rlj uBjddad év t o x u rofaiBndbé n
c ¢porkon homi n k Bnnstifacbckdorok s pkildbr a«d i o a bntmivk -m¢
yarad € | mé kkdoénrt rpoml 1@ Onu ng a driditioonbigeal g d @ore g
isb 500 g adi torpaq + 500 q akiWl mi Kk k ° m¢r ol maqgl a s
radi oalotmivk -ti arbda ig lorakbkdkc3éd i do kontrol v radioaktiv
- 1 onkmli K torpamda qarejtéa dckallieg i Ibi t k ipdilorin i |
g°i | mGRdgnd¢egye¢e ki mi konohr gbhr | etdopring d
i nki kaf e, pbhmpbyéxlréjeaenér enadni aa K toiow aegddsallo 1b i
m¢ g abgohnogDrD- a r p aocedng- adx o | Ewmikod w@pbh b uj da t o
ipdbapar &l okiE36B®)e r ( K
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kokil 3.6.2. Hal-h a z é mald/yot f grfnsybn Yod zavodubrazisi

Rad. cirk.

koki |l 3.6.3. Bujda brilbhiki si nin
(soldak ont r oblr,a dcdiagakdnimv k- toklpaqgda)

Bu tcrpmp radi oakonmni n-i bllj da bit ki
X ¢ S updporinptyps | r | omorkon© yarl d édfjcgneérz] énc & |é éntemholdon
tamamibfor g | i ol mkik durmbukiB&B-dm ©°r ¢ndeyé
bitkisinin radioakt v Bninmr k| t o pbnp achydzab obyi tar t eonpmarr é
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faizinb g °pkontrol, ypni tomiz torpagda bitn  orymdon dahai nt ensi v
B a Kk q a»despbilorik ki, stres amiliolam a d i o0 a lonmbgva r-ji érdka lore |

forgliolaragb uj da bi otor $ N inn isd § onw d flo&ik@begnPesctd |

Belolikl b, r adi o abknbninv C3 -w rAd | bitkilorinin - morfoloiji
X ¢ S updoring yos i r i onbrkbn®ayl ré noacoor for g | i ol mukdur
- 1 nkolC3 bitkisiolanlm ] danén i nki kfdha &t mmuyldl

bitkilorindor a d i o a lnmbniw tosiriiilorloadidici, inhibirlok d i psir effektintn

yarandéjpedm{ makidd r .

Qeydedk ki , b upalaé migofotogingezin CB fipipaido | an b«
bir bitkidp T noxud (Cicer arietinumL.) bitkisindbdp® zbs tdi i n i bkib p r
3.6.4) . RamhmboradkxX u v b ii trofkmb sfaizmp, n boyc ar

sti mul IpsaikrdoegrPextdi t . R@nmbhiroG8 ko C4 bitkilorinD toskirli
° yomorkon morfoloji doy i K iorklbl m kK aphoildu n a n ganun auwj

paragraf3.6.3dover i | mi kdi r .

kokil 3.6 4 Noxud bitkisi mtloi 10 gg,nlg,k
(hor ipkildpsadak ont r otlr,a cdiag akonimv k- it ok lp a qd

Ar akdér él a mpindo gatamagnih grkoglonin do tod i q i m ¢
noticolor Dldp etnpyp imkan vemidik ( ok i | 3Kkile 3.606). Raxlioaktiv
- i onkoh i n g a rpj lewjad & oritdd fpdeambqgnit mrkozlorp tosirini
© yomprkon yuxarmdayigmfiiszz  ardilpnd a d goordong, istifacb
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edi | mEPRdd gi.gat | ar é oicalon adkike.6.5\b okl 8.6.6 7 da
g °oeilib. Hor 1 k i oitilorti knii nolgnoglomu a | € nan obBEvBdRn Isgre
m¢ q alytbhs i Ior dg© kBt , r mnmbibo & Koitil priodp sorbostkadikal
sigrellare neén (g=2, 002 § ) sngognd sooms i @1 uy i niBrg t
sobost r adi kal siqgmal Irardé romamkitki it @ onpbakgt d
n ¢ moibnndp kontrol torpagda biin b i t koorinongzonmnn i nt ensi v
A | é mpacolor bir dah astresamilotl aend ir ra d kommenik t i
tosiri il D bitkil ordp yeni paramaqnit orkozlor bmplp golir. Qeyd etnbk | a z € md €
noticolbr ot r a f m¢, bnd doroeos + 0o omilmssigdp - o shomiyynotlidirl or
[189, s.10].

g=2.0023
10000 -
Zea mays L. - radioaktiv cirklanmis torpaqda
o M/\\U
’r Zea mays L. - kontrol
-10000 - ——.,_.«./)
-20000 -
I ' I ! I ’ I
0 2000 4000 6000
Maqunit sahasi (Qs)
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i
10000 - (
|
LZea mays L. - radioaktiv cirklanmis torpaqda
0 -
10000 4 Zea mays L. - kontrol
a=2.00
20000 +
J
! I ' I ! 1 ! I ! I ' 1 ' I ! I ! I ' 1
3280 3300 3320 3340 3360 3380 3400 3420 3440 3460
Maqnit sahasi (Qs)
koki | 3.6.5. ORmodi oaktiry edoat Bl bi t
paramaqgnit mork bzlor D tosiri
Triticum L. - Kontrol—
20000 S Triticum L. - radioaktiv cirklanmis torpagda
0 - ]
Background
cavity, Oxford insert,
4 mm ESR tube
-20000 -
I v I ¥ | ¥ I 1
0 2000 4000 6000
Maqnit sahasi (Qs)
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Triticum L. - radioaktiv cirklonmis torpaqda

Triticum L. - kontrol

-20000 ~
T T T T T T T T T T T
3100 3200 3300 3400 3500 3600
Maqnit sahasi (Qs)
koki | 3.6.6. oR@oioabuijdao- bif kkis

paramaqnit mork pzlor b tDsiri

3.6.2. Konl akder écé Tridcoomla) vorqaad 1] afsdeayl ¢

mays L) bitkil orin ptosiri

Radi oaktonmodon- i m&kkga gamma radi asdiCfdan
tiploinbai d ol an ubyyju@haticuml Lg voaga r | &daarhags ).
bitkilorindo y a r a t psliré gfféktbr ti arakder el méxkdérmsiri C
noticosindd bu bitkilordb b a kK bnvmerfoloji dby | K ipbrkvb yakahanparamagnit
morkozlortod g i g edi | mi k diokilpn Yu x &kri é ¢ wiionzhlrdarm &
(50 Qr, 100 Qr, 200 Qr, 250 Qr, 300)Qr i o n | gamrdaée radiasiya ol
K¢al andéer él dégdambi sratdgr ao tl ad otreamhmea i a/taw
vD8 saatqardné q rocjgpcrdii loBuk da t ox uml ar émlérin
kokil 3.6.77 dbg°s i | mi kdi r . k¢al anma dozasé
mor fol ogirgppas agmpdan g°°r ¢néeonmon iR dbh wjakd |
mor f ol oj otlorino gpsiursii y yparag@afin3d.)l ( al enan ef f e
gamma radosasiyamaem@ane mdadDaé nd addhaldasda |,
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stres amilininboy] dat émoXaradsa d grmud rosark d
etdiyim¢ kK apledil dni K okil 3r6.7).

kokil 3.6.7. Kontrol vbm ¢, »dlif dozalarda gamma radiasiya ibk ¢ al a n mé «
bujda bitkisimoiiloi 10 ge¢nl ¢k ¢
(kontrol, 50 Qr, 100 Qr, 200 Qr, 250 Qr, 300 Qr)

kokil 3.6.8 - dpisb kontrol vo 50 Qr, 100 Qr, 150 Qr, 200 @ozalarda gamma
radiasiyaibk ¢ al andér él mék qgar ] édotiloei topPxBitml Kk

Gor¢ndeé,xeakiamimae d oazmatisaéa s edal € bi t koms i

boy ai mleimém tbé,panp faizindd kontrol bitkilordo a | € noiEcm ilp n
m¢ g aogpilbsgimb m¢, K apleidd | mi k d i roticorAd dliéq & kniemin n -

gar ] edadpg ab atbosk afgki ilm korrelyasiya edir
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kokil 3.6.8. Kontrol vb m ¢, »lif dozalarda gamma radiasiyaibk ¢ al a n mé «
garj ®dakeé sini nofiléri ge¢nl ¢k c¢c
(kontrol, 50 Qr, 100 Qr, 150 Qr, 200 Qr)

BelDlikl p, l onl akdéréecé gammaqgarnjdé dainy a
tos i r i onorkon°mgrfoloji doy | K ibkDim¢knlg m ganunauyj unl
m pyyon edirik ki,gan)ma r adi asiya C3 bitkisi ol a
c ¢panb faizinbs t i mul tosmikd érig €48 Ebi t Ki s 0 Ip &ksinb q &
inhibirlok d i rongidici tpsir edir.

Belolikl b, stres amilbrindon ra d i o a k tnimanin woii roknll ak dér é
radi asi yaogéan] b dpiblbéos o i it ohoikon® yarl aticolarmpsasn
denok olar ki, stres amitkinin fotosintezin C3 w C4 bitkilorinD tbs i 1 | Z ¢
morfoloji doy i K iDkibim¢kkladreit dl i yi mi z g an u nm@indyStresn |
z aman épfmgndkasfiiy @yetaon fdtooypoe f ¢, 8 p r mds¢ eosimD OfFFn
inénawy@madm® qar Kés éoféeu naklsa ryaaqgpetmmgsidl eyfagpdar n
ola bilor. Mplumdur ki, fotosintez prosesimdhod si z - ox rkoas bloh
yar and éogoll & ¢ $tlong ¢fi a r toon @ksidbk ms | b a kpticede r i
amin turkW@Amameée tpwaxkahar énén yaranmasé@é
bitkilorin y ar paql @t @néinnkilkafl ar éné byanidan
b ° ysim, I n Kk ipgind fsbbolbe olun [56, s5-7]. Torbfimizdobn apar

toc r Qlplob db stres amilbrinin tosirindon sonra C3 bitkirinin T b u J  aoxud
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bitkilorininnbzorp- ar pan  ipsiWwib K ags m e mg aluntr.C4lbitkilorindd
isD fototonof f ¢ s akkar o | orrkanzonguénb . k iB-ui kb i o ati d
asanl eqloab56usBga bi I i r|
Al éntticoior n stres mEmMgrse pfrotseterindd mp d ECI3 |
si st emi Ki mi morw oubelbobl i dru | fu iDrRpyprignRas erit ki,
fototonof f ¢pwosesi stres amillorinin tosiri z a ma@3é bitkilorindb OFFn é n
yaranmaseéneénmg dmsistensréonléu naul.aoryanga y € r
Arakdér d oCéhilelminoC8nivakdér écé goairnbRR
metodu ib° yomi | mi W, i fm¢gkdzal € qgamma i r a&dimani

yaranan pamagnit norkozlor m¢ giaog g 5 q e d oklinhi k3l 86.19); |

sy A 500 B
2500y .I -
k' . A

0 < - 04
-5 kontrol kM v B

| w qarpsdals (Fea waays)

bagda (Triticam L.j
1000 T v 100 T T T T
| 0 S000 10000 ] 0 000 10000
kok i | 3 . olif dvzalardhgyantma radiasiyaibk ¢ al a n doéur] ebameévi

garj] éoaxluenl A0 éq &mbay tkinin EPR spektrl ori.
Aibuj daqa B ébitkikoti €

kokil 3.6.9T A-dang ° r ¢ n d ¢1PQQr i 25MQr dozadgamma radiasiya
iIDK ¢ a | d@numdaartilxingoegeyda | € n a norindogodbbstt r Ir adi k al
vD domir oksidi magnit nanohissiklorini xarakteripedon geni Kk EE2RB2;s i
pH=320 (sa)l eqengk dérgnakasi vliyi 250 (
nNeg Ml 00 Qr dozadapdx¢ al @man 8§ opmnezbro n
daha i ntenlsaki o]l knatdiindob u§ Id @& € jc gposasn S
sobost r adi kal €& nedibriQam 4 |a g edpindmyarandn paramagnit
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morkozlor i N davr an ®kxiékiakalk iakaddntbroij 1 d idr .

Domir oksidi magnit nanohissiklorinin mphz stres amitiinin tosiri ilD bitki
organizmbr i ni nof®rzmanldak déj éné pbi ¢ - Jdoiiloaf pply b
apar él makitoé g plbrcforgl olaraqg, bu dfpkontrol vbom ¢, vlitdozalarda
gamma radiasiyanl(100 Qr, 200 Qr, 300 QR ¢ ad éan@u ] d a t adksu ml
ilpdeyil, distilibedilm Kk pdph | oOraltde, otaq temperaturunda¢épic d | Ibrndaha |
sonr a o notilgreind (EKPIE i° | a pra ¢ okill3.60E0k[ESB, &.8738], [38,
s.160161]

= =2.0023 g=2,0023

! A E==y B i

e !

1308

s

14

o et st

Y g=232

%

SO0 1500 2500 3AS0D 4500 SS00 500 1500 1500 3500 4500  SS00
Magnit sahasi ((Q¥s) Magqnit sahasi (Qs)

& : g=2,0023 3 £=2,0023

4 J 3 |

3 0 |

14 i i

¢ ! =100

10 20

20 30

34 10

e -5

<4 50

S00 1500 2500 3500 4500 S500 S00 1500 2500 3500 4500 500
Magnit sahasi (Qs) Magnit sahasi (Qs)

kok i | 3.6.10. Qurodildrunih BRRpelkirkorf da ¢ ¢

(A-kontrol, B-100 Qr, G200 Qr,D3 00 Qr dozada Ky¢gz¢

Bu halda da analojinticolor detekbe d i | mbDkk 316.10(A)-dan g°r ¢
Ki mi k o ntoddo mmagnitrsghsniumi N geni kK | oribost radikall é
signaké (g=2,002a88)énméeydier . DRRiU roksidia magnii z
nanohissciklorinompxsuisolangeni k' EPR si gnal é& metmiriky a
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Bu onunl a i zah olohreur bk bsiyetstdékaelsada omirg a
baj Voayyotdo ol ar aq gal ér , r eduk s ipy maguiti c
nanohissciklori db generasiya olunmugpni sistemedh e - opi ki Kl 1 k b
Lakin artéeqg 100 Qr pdd(ookile8.6.40 Bkkei a-liakn meérnkt e
parametmri g=2,32vbgH =320 Qs olageni kK EPR signal.é ¢r
arteéeq kotlragsagamiOl0 Qr d oma apdgreorggnamaod akngé al
domirin sorbpst comi r f o r massesobo ollk, e -nmpkdbmt d i onl ar
artéo.toofbh g g a mma r amii dicx yameéem!| atst | ar &
i nt akt belpkéanémgliyyat on ci r i ni ynw¢ nbpegnt o z u b ma
el ektronl ar én[53y% 8B940],8&a s1801ldlak verir
BelblikiD db reduksiyaedici sistemin sesindd domir oksidi magnit
nanohisseciklior i yar anmaj a bakl ayérm:- akpgpabanna
intensivliyinin bir ¢pdor do y ¢, BnsosinD sbbob o | pkilr3.6.10kC). Bu onunla
Dagpd ar dér anklinndog s és én ar t osarkogEdomiarn | iéo rsli
mi gdar &n é& pbobalur{l&8asS-&. k@n -ren, stres bsir noticosind elektron
nogliyyat zoncirindbd aha - ox ba@a&r é&dbemgahrdtasha - ox e
ayr éloen etibari® gener asi ya o | u omér noksidi amagnht |
hisociklor i ni n sayé,Budgaagegb aj enant geni K E
intensivliyinin mzoro- a r p ammpsmgskbeb olur.Art € g k¢ al anma
DY ¢ Hdkdpisbk ont r obdbonl¢gdrwujnu ki nbsi magnogensRl
yal meogt sradi kal Si gnalpedé nokilg.6X0n Magiite r
naohissciklprinD mpxsus olang e ni K s iIE(PrRal eén é nos lkaimp | a ¢ a
onunla izah olunur ki, baxmayaraq ki, stres t r m° vcuddumdomirc a
ionl arénén sayé arter, | akin 300 Qr
séradan pbobx méa s & noaoBimmir @gksidgnfaqnit nanohisxiklpri bmblp
gomirvbcanl &€ si st em s edpduada magnd xanohsskiodm a
xarakterip edon signal geyd a | € n ménc r ppiBbizp hbm bitkilordb maqnit
nanohissciklor i ni n yar anmasé me x akanwemnmiomidbia y d
daha s¢but edi r ocklorikabh,z rba g rkibgenerssiyialbnursds
Belp bir fikir yarana bibrdi ki, bitkilordb EPR metoduda Kk k ar  entaghit y |
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nanohissciklor i t or pagmilami tkR ik moliviafs m@ x akkumullyasiy@ n
et mi kdir . L a k n admstbluej ddi al nti okxorigiyhdaar ¢emmponin
EPR spektdr i ni n | dexnghb U oykimkamwerdr kign a n o f naagn | €
hisciklpori mph z bi t k ipstresr amhbbmip mogli r i Z ama.nBanay e
baxmayaraq, maqgnit nanolmeklor i ni n t or paqdainf bartoka m
c¢eoabn yarpaqgl ar éna akkosmul e/hatsii maalsé&amée n
Tobii ki, bu proses bbb a K D brlpe T, | akof, AR OX0X ¢ zi.cadndud a i
nanohissciklor stresibs | r  z @hneza nbéi tnk Dgenerasiya aunurlar.

Apar déaqvivons 71 i g a tolbianotiebyplgoampyp imkan verir ki, stres
amillorinin tosiri bioloji sistembrdb n a n o f anaraoksi@i medqgnit hissciklorinin
y a r a n mebsbéotura Dorsir oksidi magnit nanohigxiklori mbh z  y ar p a
0 z ¢petesbs | r z a mesiya®lungre n e

N©° \otbtoc r Qplbb u] dgawv] € d al reend mibdozaidrda (5@ Qr,
100 Qr, 300 Qr) gamma radiasiyak ¢ al andér dé g d aay rséol nérqgs
m¢ hb-thoohsudawhom ddt or paodilemi @b ¢ Sonr a Dbllordg ¢ n
EPR ®trd mapar el mlérir dpektrbri nldgninsaims i ni n -0 X
10000 Qsi nt ervalbahdnanamagydi nt er g ekridt a3skiby.al
3.6.12).kokil 3.6.11-dps u d ekil 3(6Kl1. A vp torpaqda(kokil 3.6.11. B ybe t i
c ¢pilorin EPR spektdr i bg P Btni kdi r .

Go°r¢nd¢y ¢ okdbgmi tsippe kstirgnal e dy h ndankrd &
il onl arénén siqgnal | aopckloinf garakieriB gdn sigmallgrn i
(9=2,3) w ensizsorbost radikal siga | | a r 623).(Qanwia radifsiya gepd | € n &
siqgqnatobmt &ém a@di k alvpdomirgoksalil magnit BanohissiklprinbD
MDX S U S gemsiikgn &IRIRaragmp | 1 t olrdokine s0BDD € O | ;Y K
Radi asipyam@amam si qnalélnaérnglorgii aynapr laistéundlle
asél el ebge dmd kna oidds £ | cnlB@dd, brh dbt or pagd amn y
c ptiloodon haz ér | an méado makg aheinddi | miSaddi otarag su
m¢ hibphighoon t or pa o b myoa iy toi mdb stres amané si q
intensivlikior i n i olmpgigidoon 200 f o | (oilkK3.6.1L1r B).
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kok i | 3. 6diftddzalardMgamma radiasiyaibk ¢ al and ér &€l mée

toxuml ar @én®nospdaqd ol PriBirlyEPR gpektrl ori

Analoji toc r pipb C4 bitkilorinp aid olang a r | bitdiallp@bapar é 1 m
Kontrol vb 50 Qr, 100 Qr, 200 Qr dozalarda gamma radiasigxif, al and é
gar jteaxau sidawt @ r p a grddai Ikngockab N g & rEodilorkp EPR
spektrbri geycdba |l é n mokil @.6.12). Nbticodbo mbl um ol mueadp Eéd
n ¢ mobnndogeycdba |l é nan BPRnspedav i aini@doyéi, esidgra r
godor for q | i olOmlwmd emindopakt abki yanén doza
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sorbost radikals i gnal | ar & nnéensiviigign=ddy.i G2 3 a K k ar

Ml um ol mukdur ki,

yebni kqar ] éodlarihie EPR ¢spektorindD sorbps t

intensivliklori radiasy a n & n
hisciklor i EPR
m¢, K apledilmbmi k dokilr3.6.12k

ni n

K¢

dozasénoan

e
a |l arn mak idogsn siopanil a
radi kal
amenig dksdi. noabDat r

s i q n arindbasp aom®-na r iloytn eknisski | v

Al d éZ rétioblrp psasn dey bilorik ki, fotosintezin C3 tipip aid olan

bitkilobdbnano° | - ¢ | &cikiomaigmiin yharsasnnoa s €8 &1 sut

tos i r orig ¥ositedbnradi asi yalnémaldodaazs &d a pmagnitt é

nanohissciklor i ni n

faktorun dozaseée |

y @ ¢ ra aomedilcire Bu onunlaplagpd ar d ér

et al

k

dozadan -ox ol d

vDb u n abpdonfagnit nanohigxiklori generasiya olunmur.

] g=2.32
S00 | “:_:i |
04 E‘ y - ' o
W Y
-500 — Kontrol
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Qargidal1 - torpaqda ciicermis

500+

-500 — ¥ Kontrol _500
1000 L1 | I [ I
3 -1000 L1 I | | L.
0 2500 5000 7500 10000 0 2500 5000 7500 10000
Magnit sahasi (Qs) Magnit sahasi (Qs)

-500
~1000 L1 ' ' ' '
0 2500 5000 7500 10000 1000 o0 3000 TE0 10000
-Magqnit sahasi (Qs) Magnit sahasi (Qs)
kok i | 3. 6difddzalardMgamma radiasiyaibk ¢ al andér él meé

t oxuml ar éot @ psauwokdeorinm ERR spektrl pri

Noticolor Ds a s € n dpa bilorik e ki, bitkilordb domir  oksidi  maqnit
nanohissciklorinin generasiya edilosinins t i mu | | a K merisiretosis Wb bue s
tosirdozasémm@mi yvphklsab én ailon stres bdfr sticosind ¢ a n |
organizmao | an oma gobostdoehi r  f or mamsdem a ki sognhlpatr ¢
-oxal er . Eyni z aDwiA ibdxal og tomp éisng tatkediseo) ién
pozul pENZ-ébb a Kk bpndestruksiyssaypsindbmy¢, lbpet ekt r onl ar
bak r.wWeticodb bi omi ner alod iak mm& s & la & m amirnaksidp °
hisociklor 1y d82a.498199] [

Beloliklp, toc r ob @il kit C3 bitkilorindbr adi asi yanén d
magnit nanohisiklorinomox s us si gnal | ayr¢é@insosinbisoboe alus i v

Mplum oldu ki, C4 bitkibrindo analoji roticolor al é nmamékdér .

3.6.3.UBr adi asi y aTrgcam lb)wyggdha | (EZeaamays L.J

bitkil orin b tpsiri

Bu ] dTaiticym L.)vDq a r ] &ehanhys L.Jtkil orinb stres amilbrindon UB
Ké¢al anmahehn dg odhil rabneé th ymUB irra.d i assiiryia nzée
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bitkilordo b a k pnwvmerfoloji doy i Kk iorkvb yakahan yeniparamagnit mrkpzlor
arakdeéer &lumé kadlému k oI5 ddk, PO, dq.,130 dbqd 40 dq., 60 dx.

m¢ atthdbUB K ¢ a | asiitabitkdonn mto r f o | o joilorinshy,es-u sdir iy ry
g © oentir, ypn | onl ar én XDanDzDice @ r (et nbig, ay¢i Kkéinkdl 1 Kk
ol un ma(rlB.6l18)

kokil 3.6.13.Qar ] é olau jéd v rimpbUBc i K ¢ al an nolifn é n
dozalarda tosiri

kokil 3.6.13dong°r ¢nd¢y ¢ ki mié psli D gkae g | émdinan) ael ¢
bitkilor i n i omatilorci¢gnci N i n ki Kk dafw cdgpenpas raix K addghd ea-& relr
doy i ki k| i peklilmpmi alaramaqgnitforkozior i n d a v rosm@y@oan é n
doy i Kiok | a &kk ar ekidl3.6l14ni.okildi6.4idgnk g°r ¢nd ¢y ¢ |
n ¢ modoosapnsorbos t r a d i nkegmE2,0828ganrad red € jpe d m} ma k
Laki n lOaigpe/m20 dgigpUB K ¢ al anma xEBRRkdne@m
(g=2,34) yar anmame n @ | nu ond-ui rnsorbpsht radi kal e
(g=2,0023) nt ensi vl i.yi boy¢megkder
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Bugda, kontrol 5 i
gda, 22,0023 Bugda, 10 daq. UB siialanma
: A N .\Iaqmt sahasi (QS) : 2 :\Iaqﬂlt sahast (QS)
Bugda, 20 daq. UB siialanma Bugda, 40 daq. UB siialanma
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kokil 3.6.14. M@ xtf dozal arda Bz kgal mama
c ¢pdil orinin EPR spektrl ori

k ¢ alaannémm bt dodigoyp vb 60 dbgigpyp- at déer él déqd a
siqgqnabél gremamék dalodbok Bal aodgiabed &l t € k o mp -
mangan i onl aredm és ixqan(@gakldipyraerma n ma sobosta v
radi kal signal én@astbobbnoémsikdiuiryi nin ar

Bitkilorp stres amilbrinin tos i r i mnorkbn® yE P R dsaupl aur &1 |
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tod q i q a oticowr radioekoloji b ekoloji todgiqatlardgp r a k t 1 K | b ax
phomiyyotlidir.

3.6.4. Stres amilbrinin C3 vb C4 bitkil orin btosir mexanizminini z a h é

Paragraf 3.6.1, 3.6.2pv3.6.31 dp stres amilbr i ni n ( r aphimop a k
i onl akdéer écé piyB8rpmd amand ipaydhiuy & derilpaosirmii t
© ypmbrkpn ganunaoicpgprunal e nkhgwomeredi | mi kdi
ganunauy] uezinC3bitkibrodootetonof tf ¢ s p r o spelagpli old n
bilor. Ypbni stres amilbrinin tosiri ilp bu bitkilor i n Il nki kaf énda
sti mul | ak dobzsieszZa nedCBf bekkpotindorototonof f ¢S  pr D S €
d ¢ wsmvo OFFn é yararma s € n é n g arnkéedsménier k al ¢ apa §
yetirmpsinin roticosi ola bibr.

Mplumdurki, Kalvin-Be ns on d°kexrf¢s e(dnsdeiekpdbi r -
bioloji prosesbrin mexanizmibri mbl u m o | muosslod, dotobnof M ¢, s bsinia d |
° yomilmpsi nphz Kalvin-B e n s o nn ¢dritkvfkbgnsdnrahoy at a ke - i 1
Bundan KaveiniBegnaond ° v r g mpoum oldugdan sonra GOnolekulunun
bajl anmasé mexammzmiiinbed iolzmibk dio@&fiait e
ilkin b a J dn akgeptorum e ge ner @ uimy aod §8% mab2r}, [56, s.23].
Fotosintezin C3 tipin aid olan bitkibr o nmbelga®drl aneéer | ar Liki |,
gobul edn ilk mph s u | ol an fosfoqgl i s ermdim291ts68].k u
Yaranmesf 8ql i ser i n tokorp godorsreduksiya oluaua, RBFo n
regener aobomy a gokDimy av a n nmoaf slénar @5, s ).

Mplumdur ki, iki morholbdon 7 i K éogg a v a noth@oprindom ibamt olan
fotosintez prosedototonof f Radiosi ilD eyni zamandadyatak e -[56,1s. 45].

Hom- i nbinum no |l duj u ki mi offitlosti o soil natnepdoplar a
hom | k éoqpdbaj,arlanl égda st r omalokalvileBersonusilr i
a dlraohkieR.6.15) . Krkobbsindoyaranan ATFBNADFH mol ek ul |
morholpdp karbon 4oksidi (CQ) kar bohi db&Gse48ar a -evi ri
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kokil 3.6.15. Reduksiyaedici b glikolat fotosintetik tsikllor .  Sar e f o
fotosi ntmhoosn Dgkké&d bm ( x| or opivas trlearkéan

c dobiyyatdan molumdur ki, ribulozabifosfat karboksilaza bvoksigenaza
reaksi yyadtaa ékne- ihr i r . B upsi RBFK/R fermgnanin aktivé n
mbrkpzinb CO, vbya O, i nin birlok mwsi ilbb 1 r Inlagetidar ( okil 3.6.16) [56, s. 5
8]. Bununlaplagpdar olarag deRBF fermentinin aktiv norkpzinb g °proksigen v
kar bon mgakatomadm doir. Bu ferment oksigeml m¢, q abgpids|a ha -
karbo n u baj |l amagq I nhkagkn énn ao kmnsa lgielatinianisoagna t
rogalot | mknaéndntkear &r  k i Dticosindnfatotonofd fag, 1IN0 s medsepiok 1 K
©z f unKks ipyetigr§56 8. 34].dotabmf f ¢S pr os e s ipsinf o1
X ¢ SUSI el roymarl ki bu halda da karb
edilir[56,s.7#8].Fot o q | i k o btigarosésbrdokni® vfibun k si yas éneén
sonfam um ol mukdur Ki pokglgd k &klodt t yoa hswirs won
verir, sonra ie bir karbonat o munun @y keat gaaasse- kial r dnonn |
turkusunun vy a(oealB.611)I58, s.B5} [R5 s12626] r
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Karboksilaza

a | +FQT + glikolat

kokil 3.6.16. RBFK/O fermenti il D karboksilaza vb oksigenazae a k si y al a

yaranma mexanizmi

Karbon atomunun ayr él masé o robbfiotssir nt
g ° osirt Beloliklp, Kalvin-B e n s o n pgl Rasboniatpmu udulmadan daaliyyot
g °oenink oOyodllir. B¢t ¢ n b wmfl fags d mt ma vbr wd luungaru g
Stres amilbrinin tbs i r i z a ma n érdpGosotondf if , s b iotkwalii Ig
f ormal ar éné msistani wlanu geqgny ra 4 d abbiyiyatdan emtlimdur
ki, fototonof f ¢ s prosesiodsfiat o-saxnt koA s b bistehghle a
edildikdp s gtionir vb fotooksidbk d i r i corin npticoetibarie § ¢ ohrhos i b ¢

velnr. Bunun mticosi olaragdaa mi n t ur K Wi, anfaredapgas retdbarie r

bitkilor i n , onl ameécngdilpra rnpang i ki kogintbémghag m
phomiyyot kosb edirbr [56, s.6]. Bizim bc r Qlpkmbp dp C3 bitkilor | ol am b
n o X u d uprilorirdng stres amilbrin tos i r i z atim & 1? & rsim, ¢kontrol

n ¢ mobniiom¢ gqebgpd aha - ox 1 nki koadirk.et di yi ni
C3 bitkilorinin tod g i g br ng °ksdti r ki o onbf af r ;ashglamazr a

lakin eyni zamanda om s u |l d a r ptkéoja@ bitkrog, kox dorpcosindodirlor.

Ax t ar geodinebmpl rum o | mu k dnofr f ¢ksi , poiffgedireost milifz t

bit kb in?©Ovvalr , l akin posllad @ml| éhjagnme s@ a o a «
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éxméxkdeéer . F o b a@dsolam bitlibe hom matfadloji ¢ohotgom, hom do

O oxli nin anat omi kb dipor rbitkil oo | foagiorérlor.a Bitkd oPdp

Xl oropl ast | ar monnin oexitndfoil Ima bl gucneayurr . L ak
anatomi k qur ul ukondowd loirko pd laasnt | G4 IdoDnmt ki
dpo daxilindb o | u r | paiyyatdancnlumdur ki, C4 bitkibrindb CO, i nin mezofil

h ¢ coboyndbu d u | moiEcesiadb yeni birlbk m-d © r d k a r bkomylau amiér
n ° wilprosesddoon!| ar én melmiwdbni [° rh ¢, dieigolg € esyir b e
verir. Yaranan biobk miordon isob u  h gede @i ni n  asyé& el af@b, v e
s.2022], [56, s.8].

COz (havadan)
HCO3
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Mezofil
hiicevrasi
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Alma
tursusu
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FBF il F O T
RBFE'O

Piruvat

ATE

Kalvin
davrii r7

NADFH

Triozofosfat

L9 A

kokil 3.6.17. C4 tip fotosintezin sxemi. FETi f osf oenol pi O®Iv a

I oksalik sirkpt u r kK u s uf,fosféeBdipkuvatkarboksilaza

Belolikl b, C4 bitkilor i n i nh ¢Ccmbyade COini n y éj él nbhs é
S.7-8]. Fototonof f prasesininC4 tip bitkilbordbo | ma mehs Bununiedlagpd a r. d €
Al é noacoor bir dahase s z a mamfés, sféont o&iBdp Mo ¢ d Esistiémi
Ki mi rol u mirdvdhebliinu fg Bnkeyb rmkas Yeyirlki, fotobnof f ¢ s
stres zammmdeeoks@éinbailt kfiolr mal ar @énén qgar K
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3.7. Stres amilbrinin b u j daticu(n L.) vbq a r | éZéaamays L) (
c ¢odilor i n i mrincko%ydeanan paramaqnit mork bzlor b tosiri

Toc rgpb @likittod gi q et di yi mi z f oCdhs(aqariz
tipino aid olan bitkibrin 7-1 O g ¢ h brtdkinD m ¢ mit stres amilbrinin -
radi oakobhnbvi n-, i rckd mma b BBIK ¢sass|i egraéomiandd yeni
paramagnit morkozlor i n y a r abobim alw.éBeta ki, $u bitkilorin  kontrol
(kK¢gal avomegnpetk ) dozal ar driidorinkipggeytba h ;né & moc § ¢
g ° oediki, stres amilbri onlarda yeni paramagqgnitorkozior i n  y a r sbobmlars é
Tosir ebn radiasiyaamilinind o zas éndan aos & h@titoghtdpyaraaap |
sobost  r adi k al pdsmir@ksidi magaitrnanohéseiklpw i Karaktaik
geni K EPR si gnaloya esén éank kgaano vehda ul gnjpi uerm evd
aydénl|l akdéréel méekdeéer .

B un dan kobhtalkwognas, vlit stres amilbr i n i nolif doralarkdd gamma
radiasiya w m¢, ®l ti f gat &1l eoqlulun osdimd mokuazC | g al mé X
garj edal é origexrd rgitibrcigncié m plrfhdo doarasas paramaqnit
morkozlor EPR metodu o torofimizdon tod g i g e d burada geyd & | € n &
spektrbrdbg a nun a oyyijkuik |lda kkkar edi | mi kdi r .

kokil 3.7.17 dpkontrol vom ¢, ®lift dozalarda (10 Qr, 50 Qr, 100 Qr, 150 Qr, 200
Qr)gammaradiasiyaok ¢ al anmék, otaqg temperaturu
vbgar ] éaldre mPesmi kdi r .

1 AR LRI -4, .
O ST X et gl
iy NS
i LN, gl
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200 Qr) K¢salpmmame € dostiloed & ¢ ¢

Tocrpbi n davalmé] ddd atr agugnd ralr Il a ¢nci n
hisDlor | t ox uml aroba braitda yotag tienpegaturunda quruduldugdan
sonra onl aroéegeybl P R nsnmplat BITE2). | ( K

kokil 3.7.2 - db kontrol v m¢, Blit dozalarda gamma radiasiyapik ¢ al n n
bujtdaxuml arénegeild 0 ngonlklk or gami ar B n¢
intervabnda EPRispektdlnorkai i nt Speokiet ki y
c ¢pitilorinin k © & r g a n | gaybéarl cean a nordcs ppaerk rlpdt radikalara

mDxsus ensiz signdlg=2.0023),n a n o ° domir;, dksidi magnit hissciklor i é -
xarakterikg e ni Kk EPR s ipiffratmmdo@u ( g E@ kK 8 A ntaélvki okm pod
mangan i oxsub cdarrdfsignallan(g=2.01)geydal énér .

kokil 3.7.2-dbn g ° r ¢ n dpgvilki patagarhil a strdsaakiigrinin tosiri
iiome¢ Blti f n°v lbaré&pdaalrgpmqqaalakuwjeur mail mir dr
gismindbtod gi g ol un artior bwmj cha k€ kc organl ame@&md
tosiri sorbps t radi kal signal | @nmpsno edlobb |1 ot |mun s
Bitkilor i n obmigxt or gpait pa @nackftdo x um qgqabéql
kimik © k or qgdadiresisé mdaz amané wmklopni t¢ -ngann oxh
EPR siqgnal l ab%ynwegek marr aqm maasréa d é
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kokil 3.7.2. Kontrolvbmy¢, »iti f dozal ar da c gpgileod iamime K k

hissdlorinin EPR spekirl ori
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Bu hadisn i n bak i ,vedmha doj r usdaklor magmi |
organl ar énda g ener @ setibarip mitmXondrionma £NZ-db ma
gér él mahbhplt & d&ir ogor dger lorganlarda magnit nanohesklprinin
yar anmsresdsrdaaan é x|l oropl astl arén t aml é
ENZ-dbo b a K bpnv egré r € Ipimesihda m & miethe kt r on | a rogEnab -
reduksi yaedi ci si styenm rko°lk ooyhogaaynél raduéaska
mitoxondribr hoy at a Itr.e - B a K gaeyp kilbrik ki, stres faktorun (gamma
radi asipgia nn@toxdpndribt i n I nt kit 1 egyogbRn SHENZ-nin
zpdpl onmbsinb sbbob olur. ENZT nin zodolbnmos | meg he kKt r-cemnxlneausé&n
bebikiDp dbr eduksi yaedi ci nangg hirtiimg r-.yox Brafdpma ¢
gamma r adosidil®c g ain@ nobb @ § bmeinm @wdostdbmi r f or n
k e psmbdomi r i onl ab-@mnxarn mashki tbodak verir.

Belbikipdp,domi r i onl ar & r e d wdnebdoyniacksidi ncagit m,
nanohissciklorino - e v ori K9 k | n plonndmn al énan BfifrR
geydi ygataeanda &¢I okm arlmkr, ke 2]

Ap ar é&¢ raggpbdenbypos as verir ki, I on | apgird € |
ipbyar pagopbnngooldm ] u K i mi bkirfdkdp dopimoksidi maqgnit
nanohissciklpori bmpolp golir vb yaranan magninanohissciklori k © tedb dp yeni
magnit xasglorinin ¢, @- € X masnbob olwalar. Toc r piob @i Kittos | r oo © s
radiasi ya amil i mgnitmanahisszikhos i€ n iy @ r q arali@dsignja
g°mir . Bunu Diifdkn na¢) néunna n xarakterik
intensivliklor i ni n radi asi yaneén pydoeim ssasm denok a
m¢ mk ¢ f okif3r7.2].

M ¢pyybn edi |l mi kdi rdilais, y a a ki &orbostarafiaah |
siqgnal |l ar éommtosiredirblewn sii kritilorgk®lesrtack € ndas g |
edi | mi k d ioagodar Blarag,udaybilarik ki, ot r af m¢hi t i npbi
ekoloji vobziyyotinin - giymptlondirilmosindd vb s. proseskdp bitkilorin - k © k
n ¢ moonndo geycb al €énan E BiRn parpneetindoh bioindikasiya
g ° oeidil ori kimi istifadb etnok olar.
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N° wotbtoc rplto k ont r ol cgmiojni@a dmh € lif dozalarda
gamma radiasiya ol K ¢ a |l a n dgeéarr § | du@axkluém!| a gpdiloré m i n
organl ar é&n deakozoanr¢aqgnaay§ nem t | mmi okild3i7.8.).Jakr ] & d
t ox umgairtiéef dozalarda (10 Qr, 50 Qr,
gamma radiasiya bl K ¢ a | a gddré so@rd dtar temperaturundel) t Draitde
c ¢pcdi brnHom-1i n i noraigibknoin tkr o | garj édmldé bimo x
Sonra 10 oglggnling kk °ck¢ cEPR|Spekitrammagnit €abs i ni n ¢
I nt er vaba&lndroaqre pweyisom pigido® yom i | mi kdi r .

| Qargadali, kék, kontrol

=1 y / !
| /1 e=2.00
# e / -------
L - / .' e - -
N

4 ety 4m0 aTEn M0

-Maq-l-lit sahasi {Qs}

S 17my  DJooo  ZMm 2s0 T

.| Qargidal, kék, 10 Qr

i

-~
....

4 T ’ / e
| L \ e
4 ~ _N_,r' ! __'__F_.-'
i ||.III P

AEII -LI‘¢ 500 -'I‘.'¢ ﬁ.'l.':

-I\-Iaq-l-ﬂt sahasi (Qs}

T T T T
150 L - 2000 220 29500 Faf
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Qargidal. kok, 100 Qr A

I ' ey
~ | =
f 1
A | -
e | e
it | -
-
#

il /
. Jl .
o0 I
5 -
15 iTE 2000 230 2500 Faf ] =0 300 o] 4500 4250 800 &THD 000

Maqnit sahasi (Qs)

«{ Qargidali. kék, 150 Qr

Wan 4000 4M0 40 4TRS8O

Macﬁiit sahasi (Qs)

< Qargidali, kék, 200 Qr
‘: .'I‘I.:’ .\‘llu
» o~ I g=2DD

;"f 1

purt i / II| / -
-3 - -'“‘”'-‘-EL l _“_"-_‘__‘___,.,--' .
- gzz.zg Ill\f Jﬂﬂ,—""—’f,
© o
|/

Macﬁiit sahasi (Qs)

kokil 3.7.3. Kontrolvbmy¢, »iti f dozal ar da kK ¢mtlbanmmeé K
k © k plorinie EPR spektrl pri

On g ¢ ralr § lecdeptlipanin k © kisolorinddD geycb al € n a nords p
Dsa®n ensiz sorbos t radi kal si gnalinarf dmid bfsd2 .
hisociklori ¢ - g¥2.28)sbeiyyov | ol an gpealaém¢ kEaBRRRdd | mi &
C3 bitkisi ofilcamdon ruqg Idia «légar a g, C4 b |
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c peilor i ni n plofndon ha ls&n axdbgapneniat mladosa sii y &
nozor>- ar ppaink idkk | a k ar ol un mammgérkt dozalarda darmmat |
radiasiya ib K ¢ al an mé K otdor { edal & ° k ¢ oo rogalnd raa
spektrbrdby ar anan soboprt a lr laari & rebinmagait ngnoheskikloent €
xarakterip edon signallar) intensiviikiii dembk o | ar ki , Spektlbint
i nterpr ebdls,i1 gab axagm®meE créeadi as i pa msgdomird o
oksidi magqgnit nanohissiklporinD mpbxsus olans i q n a | bl sarbo& nradikal
siqgqnal |l ar émitosirietnbne kR d i W gamBdiradiasgyanlk ¢ al an
gar ] edal & todiborindod aa |€aicblanio icemtikdir.
N ° wtbtoc r Qplp stres amili kimi radiasiya aifhori ilDy a n a Kk @if m,

él éql ar d #0,AM) NaCIskllulu iBy, €ltMi wd i r iplgir § € lol
toxuml apoton € mi © ¢ oo EPR hmetedsl D magnit sabs i ni n ¢

erval eénda pDkairla k 8l 73& 4)nBe¢ut d¢gnm wimfde sbrbost
radi k ablnlaanro@r - ¢ | ¢ocikimigmiin BFP R s spegdiiall nhiak

gat

i nt

Qeydb al énan signall aréagmi Kdk®enigkn e {oarsib;yna
m¢ q agpinss, Bl ti f gat el eoyplulailpdcagpdida Ch ¢ponnn k © |
hisolorindbn a | € n ardon & p e k e bkEid hiséciklorini xarakterio edbn

siqgnall arén imddiensivliiyi daha yg¢ks

g=2.08

Bugda, kék. kontrol
Bugda, kik, 0.05 M NaCl

|
:
|
g=2. 00 Bugda, kok, 0.1 NaCl
|
|
|
|

M

Ma’ i
/4 \'\"'\\
A %]

M ﬂ'(.r W "\--.-\.L

I

|

|

I

|

i

k. ‘ _w,.*'-.,..v"
M A
y

Field center 2800G

Field scan 4000G

MW Power 10mW
Modulation amplitude 4G

L ) ! ) 1 . ] A | . 1
0 1000 2000 3000 4000 5000
Magnit sahasi (Qs)
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Bugda, kék, kontrol
Bugda, kak, 0.05M NaCl
Bugda, kak, 0.1M NaCl
Bugda, kok, 0.2M NaCl

My =
e
| 'r\,ww
d

Field center 2800G . f”

Field scan 4000 G Vo

MW Power 10mW Y /

Modulation amplitude 4G W
L " 1 " 1 L 1 L 1 " 1
0 1000 2000 3000 4000 5000

Magnit sahasi (Qs)

kokil 3.7.4. Kontrolvbmy¢, »lti f qgat él eéql apo@2d) NaOl, 05 |
mbhluluilpy et i pod il10i Ig ¢ nlc gikilpb iu i id@a dofinkibnh iad € n
EPR spektrlori

Duz stresinirntoxumlarabs i r | zatiande@ &2& or pahlac
EPR signal | acxniddneinesipa mmaet ati asiify ach@na
tbs i r i 2 b eneDBCADIIDIKOr r el yasi ya et mi kdiuosi |

noticosindb ol duj ub &kKgma , bi ri obanesnigamgat el éc
mpbhlulunun tsiri noticosindbdon a n o © Ipmiroksigi hisleciklorinbai d ol an
EPR signaohl @ n&aNagldmghtll. u nun d o(zgaast éénl daagné In
ol araq xarakterliakk égpemi onnimEd R & @éiv i & wlduk a
signalamrammaénr adi asi yanén dooagpgpudaal mg
Beldliklp, 0,05M; 0,IMw0 , 2 M qgat &l @igllnanr(Ma€l)bsl uz i m
n ¢ moionndo do domir oksidi maqgnit nanohissiklor i ni n g e n sooba s
ol mu k d upnin mahiygpd buisdanibast di r ki , omahhbha dnmf &
stres amilim tosiri noticosindb sorbost dmi r f or mas@mad é k @ Diqra
domi r i onl arée yaranér. SDtomesinodbaasege
- 0 X a | cetorofdonBtregamilk © k o r g a n | a r cebaodoair edrdk DrawX o
tamln] émé ak p b2 Ebhok sluz Mitoxosdrilorin ENZ-db b a k bnv e
gér él omcasinedm¢ met e kt r o n Intendd reauksiyaedi@ sistemoihir
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i o n | a omérmoksidi megnit nanohissiklprinD - e v psind spbob o | ur .
or gqanl mnir@ksidilmagnit nanohissiklor i ni n y a ramiinmdosri@> s
cavab ol ar aqg oomoggainid y anr a Mg, ranaldmtiug ki,kdmir

i onl arénén -oxal mehd & kodrigra n i Fzemm t ;o-mORF e-a
nen, bdonolpsntl r adi kal | adoo@aka bipra aken reduksgaéditia

sistemin sagsindbbu pres e si n g a pdodisré iad relnardmnivoksidn o0 €

hisciklorinp- e v ori | i1 r |
M¢ q abynbgsodi ilibmyg¢ Bl ti £ g a {(0®3Mévm 0, L)rNd @ nohlulunun
tos i r i z a ma ortiéor b o | W@igdedp garanagnit norkozlor By 1l mi

n ¢ moonn EPR spektdrimagnitsabs i ni n geni K bDah €& a meik d €
3.7.5.). EPR spekttrinD psapn mol um o | mulkuwjud atikon ¢ @i ™ g
hislorindd m¢, ol ti f g a N&Cl reogldluaun @sai noticosindd domir oksidi
magnit nanohigxiklori gener asi ya ol unurNaCl Aphldlenun e
tbs i r | detekbaolurean magnit nanohissiklor i ni n  si gnal | a
kont r obilpmg enagnd a h a okgirg bks 3.7.5.).

Bugda, givda, kontrol
L Bugda, gévda, 0.05M NaCl
A Bugda, govds, 0.1M NaCl

A

[

\\ ,'llh".

! Ml
T, (4

2

Field center 2800G _| r'*’ﬁ

Field scan 4000 G W

MW Power 10mW A T
Modiulation amplitude 4G [

L i | ! 1 i 1 I | L 1

0 1000 2000 3000 4000 5000

Magnit sahasi (Qs)

kokil 3.7.5. Kontrolvbmy¢, »iti f qgat el ecpll ad diam dida @let m
buj da t ox u mbpanin&RRespektg °© v d
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Qeyd etnok | a z & nbdk&in g K B dhisosindd domir oksidi maqgnit
nanohissciklpbrinin - bmplb  goimps | artéq Dkitde o Ing umjuun

mitoxondrilbriny o x X1 or opdblaas« chvaeqré mn epkchsi@d @ ¢ pint

ayréelkamoaell@ar én hesabéna bak verir.

Analoji toc r gpb fotosintezin C4 tippai d ol an otidon jioédd a |
apar el mkéadda&r. 7.6 ) . Ko mbrinimvb0 ,g@5  Mda & € é
mphluluilbc ¢pcd i | mi Kk  arélor ji éd anl & ° k¢ © r q a notkezlor é n
m¢ q aolykokedp® yom i | mi & duinr .0 | Ninu Kk d wticolpkfotosintezih @3n a
tipnpai d ol anotiboujf dian clk € k p alr &@reacdo@on dorqlii |
ol mu kK dmkr, duz &resiomor uz gal mé k k DRir oksidignagmit a
nanohissciklorini xarakterio edbon si qnal | ar én I n toordoe i v
al énan si gnabuyyjrem o Inre«odow-nalr i@Bainkaicdkal ink
edilmomi Kk dokilr3.7.6).k

— Qarg@dah, kék, kontrol
— Qargdah, kék, 0.05M NaCl

/ | g=2.00
III :
.II IT "
Field center 2800G |
Field scan 4000 G |
MW Power 10mW b
Modulation amplitude 4G
| i | 1 | 1 1 ! ] L 1 i
0 1000 2000 3000 4000 5000
Maanit sahasi (Qs)
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Field center 2800G
Field scan 4000 G
MW Power 10mW

— Qargidah, kik, kontrol
Qargdah, kak, 0.05M NaCl
Bugda, kék, kontrol

Bugda, kak, 0.05M NaCl
Bugda, kak, 0.1M NaCl

Modulation amplitude 4G
L i | I 1 1 1 | i 1 i
0 1000 2000 3000 4000 5000
Magnit sahasi (Qs)
kokil 3.7.6. Kontrolvb0 , 05 M qat élghdludmudaamy @It i
garjéedal e toxumlaréenén m°k orqgal
0050 NaCl mzhiihmnda vetisan 7 ginlik qarfidah ciicartilari
B e q\\\.
S
- P Y
§ 100 mW _~ e |
—_ rd '-._‘
- 50 mwW Y o
somw— |\ -
L 1omw yd
— N4
SmW .~ AN
L f_-w\\ ~
2mW J""/‘J- | \"u -"" /—"’f"f__.
| ey LR -
Tmw o PRRY d
.-u'—\.-""’."" .'-. il -//
L "-K \ o
Field center 2800G || -, P
- Field scan 4000 G ) "
| vl
Modulation amplitude 4G / -, a
s g=2.00 .~
| i 1 I 1 1 1 | i
1000 2000 3000 4000 5000
Magnit sahasi (Qs)

kokil 3.7.7.NaClmoh | ul unda

cepdilor i nin k°k or

(0,5 7TMg ¢neé tolkk diar
ganlioar &@nalae tkierq 9g9R e
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0,05 M qgqateéethégtdandanCl genr € ¢ilexii i n
organl ar e&nidna KYBKnyd dm0d Vt ) améll enli ekideé |
3.7.7). Srbps t radi kal signall arénén (bg=2as6€
ol dujoypnme di | mi kdi r .

3.8. Xloroplastlarda magnit nanohissciklior i ni n yar anmasé

Apar dzanvivorwmE q i g a tolbianotiebyp lgobmbyp imkan verir ki, stres
amillorinintos 1 r i c anordéb ioo miamae rz anbsi netieosmebn la a @ if |
biogendomir oksidi maqgnit hissciklor i ni n y apb@dbolinas éna s

Bu hadisnin bir dahatsdiq edilnps | cobéfrtv [vpbkedtccann | € D3 0 ¢

ai d ol [adipnu mu ,¢ muisbatletrok & N n model Ssi ste
yar padgdgl (BpagqidSpmacial.) izob edi | mi K X |poir atm!| a
todgi gatl ar é Taduigatiagéda noevelab € xloroplastlag n til
me mb r a n F& tig reakslya mrkpzi olan P700- ¢ n ook smreduksiya
-evoorlimin kinet i kQegll naE PdRa xséi | gnméakl désa®a. n
mayyonlok d i r 1.l Kinetk ayirilbor kontrol xloroplastlar v torkibinb m¢, nlit
gat el eql ar @ &00 M&AM) Fedkdvzublavbo e di | mi Kk x Ipor
Oymi | mi Kdiokbzindbh7 0ad0l eéman EPRotloisn diinkad iéy
doy i K iokihk ikhet i kmale a me kK g € yyilorilkKtodnge tgiitk imfe, x d &
uzunl uql wsiirkié gpdamagmeéetdti | omFX1ddaksiya mckeziai s
daha effektivbypc a n| avwodl@d § m uez=u7/nOl7@lgmwm aq Qqér mé
FS 2reaksiya rorkpzini daha effektivibypc a n | awodl @i § m  uez=u6r5IOu |
olany a x € n q € rtosidoz @oticosimaE gksidiok mr e d u k s 1 yolarinin e \
ki neti kas én an-h ahgr &l fatosistetngRS .1 \o AS 2) eyni drbcbdd
effektivioypc anl and ér ssirriagd m& k@ p eonk 4 m{ okildB.8.1).
FS 1reaksiya rorkozini effektiv hoypc anl andagamér tneizréi 1 K3
P700 reaksiya onkpzinin oksidbk ms i oyyop e di 138 5.208L10LBi[r D n €
saniypdbn s onr a EPR 1 omyyoignhatl @é isd @ .ik @6 @@ nzFas
daha effektivbypc anl andér an dalja uzunl ugpBPRle=
signal éneésni kmeapeidhn dBunadbbr .el ekt r aomPZ0-®n
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axénedenr .uzYaegn iqdé r meszie H PR J1é ns ndmenr & Pbgimg énn
sbbob olur.EPR 1 s i g n aviyyddp esldugdaaij o n akré jost moticogiredy | |
EPR1 si qmldarméan dsosirm® weomidd | mi kdi r . L
s°nd¢opbdw ksli gn anl ékipsyielnmadk v e r noibund kimetik k i
pyrilorp bsa®n  pDyypn ed bilirik. Oksidlok m-r e d u k s i yolari heme v mii

torkibino500 mkMq at € | gmalbe dF € @l Kk x bdp yompi | | ans tkildai r
3.8.1B)

M¢e¢gyyon edi | miskpdama gk iy,ar peadyil lamiékn dxab0® ri a
mkM dbmir duzunun plavb edilmbs i z a ma dnéreakSiya mdkpzlorindd
reaksiyam € notia ¢.B@isox | or opl ast d abulkedrt sstgmire(fFe€)k t
o | mabszah oluria bitr .okil B.8.1 (C)1 db kontrol xloroplast w ¢, &inb 10 mkM
gat él é gqgdap elda GImi K X | oofomnm Ifaosttoi ndmkaiy
doy i «k ipdnihkinketli k a sréi | gn{BS«sdl05011].

Kontrol x| or op]| mdeybéork kikbu sistemd akratséégn ak og
bak verib. Dabnar. dojrusu ENZ i kI

1 A

Al
bt

i 0 12 3
Zaman (daq)
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B — kontrol (MV voxdur)
r — +FeCl3 300 mkM

aad -

1 2

Zaman (daq)
C 650 mm Af kontrol xloroplast

loroplast+FeC13 10 mkM
ozs m?nmi Tf?nm l Forepest
- Al (som)
0025
0020
-
0 1 2 3 4
Zaman (daq)

kokil 3.8.1. Xloroplastlard a EPR 1 isK @agnladdué&krsé@rya ol
doy i kipkil mikm ki & tokokilam 8zaq (AK1OAVC/SnP x san)vby a X € r
(10*C/snx s an) qémaje ziek ¢ @i 4sxalnQ) uy ] ur

yanmaws ° maann| arpglib g?° st

Belbkiiispanaqg yarpaql ar éndaunmorinamg @ti nhé kd ¢
uzunl ujuna mal i k D2 loksidbk mrkeédqul kasri éymkDrinin eer \
ki neti kas émdoa af p maywigkaibrkpboik [ o | muokild.8.1 C |
Tdon g°r ¢ n dogkipigp lkmkvhiFeCitlavbe d i | mi Kk x| olpriodp | ¢
dal j a uvz=umll7wjod @ nqg € r toséi zréi | zkaénj aéhmén remksiyaé q
morkpzi olan P700 ¢ n ook a8 id | b a Bunarsbob isb sistema elektron apbul
edbn si st emin abplahpa[148 $.6¢68HMaa hod neacsoispektrah ¢ x
tor ki bl i psirikloekipdtikada@ihdoyti K ik |y &rlanér .
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Xloropl astl ar | a iatcap@mbaspafad yarpagql
x|l oropl ast suspeoklBBY d) wrga r a i bkl BB -2 K
adaptasiya olundugdan sonra onlargd¥0 g at € | £npidudu Didvee@li | oni |
hazeéer | abflumze«g am t ot ag t emper at ur magdita
samsi nin geni kndiaapEaz canigdgtebdsdp @ k mé& k d € r . E
kontrol xloroplastlardéd eskaat ot aqgq temper adnunrall3@&a
-:3) onl aréor iERRmMs pelk trrl

—— Afizga adaptasiva olunmus xleroplastlar+[FeCl3]=10-*M, 3 saat otag temperaturunda
Qaranhfa adaptasiva clunmus xloroplastlar+[FeCI3]=10-0, 3 saat otag temperaturunda
— Kontrol zloroplastlar, 3 saat otag temperaturunda

245

1004 2000 3000 4000 3000

Magnit sahasi (Qs)
kok i | 3.8. 2. Kspanaqgq yarpaql ar éndrian &
1. A] i kéja adaptasiya spFl0otM Ssaatotagl or o

temperaturunda. 2.oRanmnkékhondplphast
M, 5 saat otaq temperaturunda. 3.Kontrol xloroplastlar, 5 saat otaq

temperaturunda

Mpl u m ol muk dnirr kKitonl| abk € nggant ely @ k& X
aqreqasbyasama&n v fotosint ek imskp sabdbtoiunw | i
Xl oropl ast iskuésgpdean zsi aymaldradedéanohtlila blavp edildikdd
domir oksidi magnit nanohissiklor i ni n yaranma effekti &
odemmk di r ki, x|l oropl ast| ar émelektiorincg k o iy ¢
Fe*i onl arénén reduksiyaséna, X2ymiphaatha
domir oksidi nanohisxiklorinin pbmplp goimpsinb spbbob olur [186, s.171] Bu da
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xarakteri k EPR si pmgkéhdéhen. gp@&whigia s s
ki, bi omi negial fl @atkonsaiohdasliz isme 3 ®kl@@n an b ak
Eyni zamada bufermh | uloknl!l (8. 8. 3 A), damsitz ol
I K & qmkie3)8.3 B)kFeCGi Dlavwb edildikdbon s onr a x| otagpléd £1tq
I K é pkil8.8.3 ®vpbqar an lod §.83&AD),(om- i DCMU T nun (diuron)
I Kt ionghkoéi fi | z a mionmpandgadpdt asi ya ol okin3dB.G §)d a
EPR spektori geydba | € n mekk 8.&3). Speldordoma ngan i onok ar
incogur ul ukl u al t ék odomioaksadnnagnit nasohisgiklexihil a r
xarakt eERK gieqn Ipedi € mmgklaihi d

A Bufer mahlul . B Kontrol (isiq, alavasiz)

ilkin
—— 1 saat

2 saat
— 3 zaat

1000 2000 3000 4000 5000 6000 1000 2000 3000 4000 3000 6000
Magqpnit sahasi (Qs) Magqnit sahasi (Qs)

- C +FeCl3. isigda [ D +FeCl3, qaranhqda

v ilkin ilkin
2 saat 3 zaat
3 saat 20 dag 3,2 saat
4 saat 20 dag 4,5 saat
1000 2000 3000 4000  S000 6000| | 1000 2000 3000 4000 5000 6000
Magqnit sahasi (Qs) Magqnit sahasi (Qs)
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E +FeCl3 500mEM+DCMU 100mlM

— 1.5s=aat
— 2.5 saat

3.5 saat
— 4,5 saat

1000 2000 3000 4000 3000 6000
Magqnit sahasi (Qs)

kokil 3.8.3. Bufer mphlulun vb m¢xtolif koraitl oro m¢xtolif m¢,ddotlordp
adaptasiyaolunan xloroplastlare EPR spektrlori: A bufer mphlul; B -kontrol;
C-i kégsbegtdr anl &;,&+HFeEL600 mkM + DCMU 100 mkM

Gor¢ndey ¢ ki DOMU dlaymOedilmoki Vvhagnit nanohiseiklorini
xarakteripedbn si gqnal én yi¢mnsosimpsoDly | @ lymunk chu r . (
diurorun plavosi FS 2 sviyypsindd ENZ-nin inhibirlok mws i ¢, - Dmin | ¢
i onl ar & n é notininedofolokosy i¢, W@Dsine gplwbb olur. Noticodd yaranan
magnit nanohiggiklor i ni n gat él ejp ereéngdaar ERM®s és
gener as bbpbactue Biaf askt € n waerdliéljmé ki zxdlor oy
kvant | ar & n éygon destrakaiyagamiau zn¢q a |-nmabmi ENZ o n |
reduksi yasémrda rol unu g°st

Model bc r piplmb b i 0o mi n e r a Iosiniaizametrok h asd-i ¢sne dii 4 anl
xloroplastlaé n EPRoD g peikntrdkt x|l or omilila sn¢, b ay &
edi | miokid3.84). K xp a rBpirgcia .) yarpagl aredndamm
X1 or o p ldomis dutudavoeernd i | mi elorimngHe@k + 5 saatA K )b tozo
fikus (Ficus benjamind,.) vy ar paql errigkn-é npimg [medketidrs || mi
(okil3.8.4).MDl um ol minwitlouod g k g at | apmé r z a mmaavoair @
i Kk €q kv asmitndicasmdypénamnan EPR signall ar

tozbpb i t ki  yna rapl ag néannd asozogom tegtibenn  ¢eforkidn 1k o | m
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kok i | 3.8. 4. Fi bbssgat pAKéndapiohiyy a
edi | mi kK xohlolunung2) EPR spekinori

Ehtimal etnok olar ki, magnit nanohissiklorinb mpxsus olans i g noendlpDé n
gomps i f a zz@| -BgOevDy .F)e st a boy | wigdmorauyzeé bg aditaé r
magnetit nanohissiklbori magemit hissciklorinb - e wrbiibdl vb yaxud pksinb.
Onl ar én par anmlaigi e toil dm jyyonmzhmanorzimdp signd € n
amplitudu lom b °pyhgnydok i b bilof.

kokildbn g°r ¢ nd@y d kk pdomggniunanohigxiklorini xarakterin
edn signal geydal é nmée Kk d &ra.k t loa ki & gosmg, Extmayaraq,
fikus yar pagl ar & nd adhomaylyo@é rderoepdp 9i° ¢y g &k | éml
m Hyybpn edi | Thoc kbbb r .gr®liski, ispanagy ar padganar agr
xloroplastlarda magnit nanohssklor i ni n f ot oi nduksi ya o
v e r i pyypn dilipdu ki, bioloji sistenmkdd m pyypn stre bsir koraitindp, domir
I onl| &k é& medamk éksidi lmagnit nanohissiklori (Fe;0,4 - maqgnetit w ya o-
Fe0s - magemit)generasiya olunkilor.

EPR ¢owlkikar | ol unan pciklarginniitn ngaennoehriass
Ke-iri ciMiKlrektkrogppn y a sweru 1t kgPEvY i z u a | ol a
edi | mi K, oticobeod & rba nr Mo da qi°nzi  tt @& pkinéspadag r .

203




















































































































































































































































































































































































































































































