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temperaturlara davamlihq problemino bdyiik diqgot yetirir 1 . Asag

temperaturun bitkiloro zororli tosiri ilo bagl bir nego nozoriyyo irali
stiriilmasino baxmayaraq, onlarin obyekti saxtaya davaml bitkilordir. Asag1
6limcul temperaturun tosiri altinda termofil bitkilorin zodslonmosinin osas
sobobi oksigenin faal formalarmm (OFF) amalo galmasidir®®.

Son illordos aparilan tadgiqatlar naticosindo miioyyon edilmisdir ki,
reaktiv oksigen novlorinin amalo galmasi va oksidlogdirici stresin inkisafi
bitkilorin miixtolif abiotik amillorin  zororli tosirlorine  cavab
reaksiyalarindan biridir. Hiiceyrads OFF istehsalinin artmasini endogen
antioksidlosdiricilar faallagdirir. Antioksidlasdirici fermentlar metabolik
proseslorin zorarli tosirlordon qorunmasinda miihiim rol oynayir. Lakin
hiiceyradaxili redoks status doyisdikdo onlar aktivliklorini tez do
itirirlor#:>. Stress faktorlarinin tosiri altinda bitki hiiceyralorindo kigik
molekullu Uzvi antioksidlagdiricilor (prolin, poliaminlor, antosianinlar,
karotenoidlor, flavonoidlor, holl olunan fenollar vo s.) toplanir®. Bu
birlogmalor oksidlogdirici streso qarst qoruyucu mexanizmlordir.
Miixtalif alverigsiz otraf miihit amillorinin tasiri altinda, antioksidlosdirici
miidafio sisteminin faaliyyotinin ndve xas xiisusiyyatlorini dyronmak
tictin model bitkilarin genislondirilmis totbiqi talab olunur. Bu, masaloys
perspektivli yanagsmalardan biridir. Belo todqiqatlar iglin uygun bioloji
obyekt - Dunaliella salina [PPAS D-294 yasil mikroyosunudur.

Yasil mikroyosunlarin UB-B radiasiyasimin miixtalif diapazonlarina
garsi tolerantligi birbasa becarilmo soraitindon asilidir: temperatur,
duzlulug, mineral qidalanma. Hazirda UB-B radiasiyasiin tosirino qarsi

! Tpynosa, T.W. PacTeHre W HH3KOTEMIIEPaTypHBIH cTpecc: 64-¢ Tumupss. ur. /
T.1. Tpynosa, - Mocksa: Hayka, - 2007. - 54

2 bannoxun, }0.B. Pactennsa B ycnosusx crpecca / }0.B. Bamnokun // mox pen.
EpmakoBa. M: Usnrensckuii neHTp « Axagemus», - 2005, - 640 c.

3 Bnagumupor, [O.A. CBoGojHblE pajuKalbl B OMONOTMYECKHX cUcTeMax //
CopocoBckuii 00pa3zoBaTebHbIN )KypHai1. — Mocksa: - 2000. 6 (12), - ¢. 13-19.

4 Halliwell, B. Reactive Species and Antioxidants. Redox Biology Is a Fundamental
Theme of Aerobic Life // Plant Physiology, - 2006. v. 141, p. 312-322

S Ignatenko, A.A. Effect of Salicylic Acid on Antioxidant Enzymes and Cold
Tolerance of Cucumber Plants. / A.A. Ignatenko, V.V. Talanova, N.S. Repkina [et
al.] // Russ J Plant Physiol, - 2021. 68, - p. 491-498

® Lamers, P.P. Carotenoid and fatty acid metabolism in light-stressed Dunaliella
salina. / P.P. Lamers, C.C.W. Van De Laak, P.S. Kaasenbrood [et al.] // Biotechnol.
Bioeng. — 2010. v. 106, - p. 638-648
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bitkilorin davamliliq mexanizmlori haqqinda kifayst qoder molumat
yoxdur.

Dunaliella salina /PPAS D-294 hiiceyranin UB-B stialanmasi, asag
temperatur, duzlulug, eloco do onlarin birlikds tosirine garst miigavimet
mexanizmlorinin aragdirilmasi, bitkilorin olverissiz soraito uygunlagmasi
hagqmnda yeni fundamental biliklor oldo etmoyo imkan yaradir.

Todqgiqatin moagsadi va vozifalari. Isin mogsodi optimal va
asagl temperatur stresi vo miihitin yiiksok duzlulugu, ekzogen
antioksidlosdiricilorin miixtolif qatiliglar1 soraitlorindo becorilmis
Dunaliella salina /PPAS D-294 hiiceyralorinds katalazanin endogen
foalliginin, lipidlorin peroksidlosma doracesinin vo UB-B siialarinin
miixtolif koskin dozalarmma garst miigavimoatin  Oyronilmosidir.
Maogsads nail olmagq tligiin qarsiya asagidak: vazifolor qoyulmusdur:

1. Optimal vo asag1 temperatur stresi, qidali miihitin yiiksok
duzlulugu soraitlorindo becorilmis hiiceyra populyasiyasinda
biomohsuldarliq vo funksional aktivliyin qiymotlondirilmasi;

2. Optimal vo asag1 temperatur stresi, qidali miihitin yiiksok
duzlulugu soraitlorinds becarilmis vo siini antioksidlogdiricilorin
miixtolif qatiliglart  ilo  modifikasiya edilmis hiiceyrs
populyasiyasinda biomohsuldarliq vo funksional aktivliyin
qiymatlondirilmasi;

3. Optimal vo asagi temperatur stresi, qidali miihitin yiiksok
duzlulugu soraitlorinds becarilmis vo siini antioksidlogdiricilorin
miixtolif qatiliglart ilo modifikasiya edilmis hiiceyralordoe
katalazanin endogen faaliyyastinin vo lipidlerin peroksidlogsma
daracasinin tadqiqi;

4. Optimal va asag1 temperatur stresi, qidal miihitin yiiksok duzlulugu
soraitlorindo Dunaliella salina /PPAS D-294 hiiceyralorinin UB-B
stialarina garst miigavimat gostaricilarinin tayini.

Elmi yenilik. Mioyyon edilmisdir ki, hiiceyrodaxili
karotinoidlorin biosintezinin artmast ilo noticolonon funksional
davamliliga mineral miihitin yliksok duzlulugu vo asagi temperatur
stressi, endogen katalaza aktivliyi, lipidlorin peroksidlogsmasi va
oksidlogdirici stressin intensivliyini azaldan ekzogen sintetik
antioksidantlarin istiraki ilo nail olunur. Gostorilmisdir ki, asagi
temperatur stresi vo yiiksok duzluluq saraitinds becarilmis Dunaliella
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salina IPPAS D-294 hiiceyra populyasiyas1 UB-B siialarinin miixtolif
koskin dozalarmin tasirino qarsi, nozarat hiiceyralori ilo miigqayisodo
yiiksok davamliliq niimayis etdirir.

Tadqiqatin nazari vo praktiki shomiyyati. Alinmis noticolor
bitkilorin agag1 temperatur stresine adaptasiya mexanizmlari sahasindaki
biliklori genislondirir vo onlarin stress davamliligini yiiksaltmok mogsadi
ilo istifado oluna bilor. Siini antioksidlogdiricilorin  bdytimani
stimullagdiran tosir ganunauygunluglart onlar1 ekstremal goraitlordo
bitkilorin biomohsuldarligmi tonzimlomok mogsadi Ugln etibarli vo
olgatan ¢oxalma aktivatorlar1 edir. Todqiqatin naticolori funksional
sabitliyin giymatlondirilmasinin osas prinsiplarini vo yasil mikroyosun
hiiceyralorindon istifado imkanlarini inkisaf etdirmok {i¢iin istifado edilo
bilor. Dunaliella salina IPPAS D-294 abiotik otraf miihit amillorinin
tosirinin bioloji naticalorinin qiymatlondirilmasinds genetik monitoring
ticiin perspektivli sinaq obyekti kimi istifado oluna bilor.

Dissertasiya materiallar1 biologiya, ekologiya va xalq tosorriifati
ixtisaslart iizra tolobalors miihaziralorin oxunmasinda istifade oluna
bilor.

Miidafiaya ¢ixarilan asas miiddoalar. Dunaliella salina IPPAS
D-294 yasil mikroyosun hiiceyralorinin funksional davamliligina
hiiceyradaxili karotinoidlorin biosintezinin artmasi ilo noticalonan,
mineral mihitin yiiksok duzlulugu vo asagi temperatur stressi,
endogen katalaza aktivliyi, lipidlorin peroksidlogsmasi vo oksidlosdirici
stressin intensivliyini azaldan ekzogen sintetik antioksidantlarin
istiraki ilo nail olunur.

Asag1 temperatur stresi vo miihitin yiiksok duzlulugu soraitlorindo
becorilmis Dunaliella salina [IPPAS D-294 yasil mikroyosun hiiceyrolori
kaskin UB-B stialarinin miixtolif dozalarina garsi niimuna hiiceyrolor ilo
miiqayisado daha yiiksak davamliliq gosterirlor.

Tadgqiqat isinin aprobasiyas1 va tatbiqi. Todqgiqatin naticalari
Rusiya Fotobiologiya Camiyyatinin Kongresindo (Shepsi qgoasobasi,
2014), Rusiya Biofizika Camiyystinin V Kongresinds (Rostov-na-Donu,
2015), "Miiasir biologiyanin innovativ problemlori" VI Beynolxalq elmi
konfransinda (Baki, 2016), akademik C. Oliyevin 90 illiyina hasr
olunmus elmi konfransda (Baki, 2018), AMEA-nin miixbir Uzvi,
omokdar elm xadimi, professor D. Haciyevin 90 illiyino hasr olunmus
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elmi konfransda (Baki, 2019) moruzs vo miizakirs edilmisdir.

Nosrlar. Dissertasiyanin movzusu iizro 31 elmi asor (26 moqala, 5
konfrans materiali) dorc olunmus, onlardan 4 moqalo Ali Attestasiya
Komissiyasinin (AAK) tovsiyo etdiyi xarici elmi jurnallar siyahisina
daxildir.

Dissertasiyanin qurulusu va hacmi: Dissertasiya isi giris 11455 (7
sohifd), 5 fasil: I - 55418 (29 sohifa), IT - 18655 (13 sohifa), I1I - 46716
(38 sohifa), IV — 17888 (14 sohifs), V — 20688 (15 sohifd), naticaler -
41165 (21 sohifs), tovsiyalor 1013 isarslordon, istifado olunmus
adobiyyat siyahisi va ixtisarlarin siyahisindan ibarat olmagla 168 sohifado
cap olunmusdur. Isda 3 cadval, 38 sokil var. 200 adabiyyat moanbayindon
istifads edilmisdir. Dissertasiyanin timumilikdo hocmi 275143 simvoldan
ibarotdir.

ISIN 9SAS MOZMUNU
I FOSIL. ODOBIYYAT iCMALI

Bu fasilds agagi temperaturun bitkilars zorarli tasirlari v ikincili
oksidlogdirici stress, bitkilordo asagi miisbot temperaturlara qarsi
davamliligin  formalagsmasinda antioksidlosdirici ~ sistemin rolu,
antioksidlosdirici sistemin komponentlori arasinda garsiligh foaliyyat,
soyuga davamliliq vo ¢arpaz davamliliqg, elocoe do bu sahado diinyada
aparilmig aragsdirmalar odobiyyat monbaoloring istinad edilmoklo genis
tohlil olunmusdur.

II FOSIL. TODQIQATIN OBYEKTI VO MOVZUSU

Tadqiqatlarda, isin mogsad vo vozifalorine miivafiq olaraq,
todqiqat obyekti kimi Abseronun duzlu gollorindon goétiiriilorok
kultura halma salinmis Dunaliella salina /PPAS D-294 hiiceyro
populyasiyasindan istifado olunmusdur ’ . Mikroyosun kulturasi
"UVKV" (mikroyosunlarin yetisdirilmasi ti¢lin qurgu) tipli qurguda

" Amusane, T.W., Mareppamosa, X.X., A6aysaes, X.J[. BuomposykTuBHOCT
BOJIOPOCIIE B ()OTOpPEaKTOpax € YCHJIEHHBIM IepeMemuBaniueM // DKoyorus,
Ounocodus, kynbrypa. Co.Hayu. cT., - baky: - 2004. - ¢.67-75
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yetigdirilmisdir. Qurguda hiiceyralor intensiv yigilma rejimindo
yetisdirilir. Qurgu isigin intensivliyini 4 Vt / m? - 30 Vt / m?
temperaturu 20°C - 40°C, qaz qarisiginin torkibinds karbon gazinin
miqdarini 0,5 ilo 1,5% arasinda tonzimlomoays imkan verir. Optimal
bdylimo soraitinds fotoreaktorlarda hiiceyro suspenziyasi ag isiqla
isiglandirilir (16 Vt/ m?) vo davamli olaraq hava qarisigi (hava + 1,0%
CO2) ilo tomin olunur. Fotoreaktorlarda hiiceyra suspenziyasinin
temperaturu optimal soraitdo 27°C (nozarot), asag1 temperatur stresi
soraitindo iso 5°C olmusdur®. Hiiceyrolorin bdyiimasi iigiin mineral
mihito miixtolif qatiliglarda natrium xlorid (1,5M va 3,0M NaCl)
olava edilmisdir. Qidali miihitin hor litrina 1 ml mikroelementlor
mohlulu slavas edilmisdir. Qidali muhitin pH-1 0,1 N NaOH mohlulu
ilo 7,2-7,4-5 gatdirilmisdir. UB-B siialandirilmasit ¢in SVD-120A
yiiksok tozyiqli civa lampasindan istifads edilmisdir. Mikrokulturanin
biomohsuldarlig1 vaxtasiri olaraq Qoryayev kamerasinda mikroskop
altinda hiiceyralorin sayinin hesablanmasi vo ya nefelometrik sulla,
fotoelektrokolorimetrdon istifado edorok hiiceyra suspenziyasinin
optik sixliginin oOlgiilmoasi ilo miioyyon edilmisdir. Todqiqatlarda
sintetik antioksidlosdiricilordon - 2,6 di-tert-butil krezol (ionol) va
onun analoqu 2,6 di-tgli- butil fenoldan (25-500 mkM) istifados edilib.

Hiiceyro ekstraktlarinda (100% aseton) iimumi pigmentlorin
miqdart spektrofotometrds toyin edilmis vo Vettsteyn amsah osasinda
hesablanmigdir®. Hiiceyralor torofindon ayrilan fotosintetik oksigenin
miqdarn termostatli hocmds hiiceyra suspenziyasini (OD = 0,8) ag isiq
(100 Vt / m?) ilo isiglandirmagla Klark platin elektrodlu polyarografik
qurguda dl¢iilmiisdiir'®. Membran lipidlarinin peroksidlosmo doracasinin
(LPO) toyini onlarin tiobarbitur tursusu ilo reaksiyasina osason

8 Alizadeh, G.I. The antioxidative activity of Dunaliella cells under low temperature
stress / G.I. Alizadeh, A.R. Jalilova, Kh.Kh. Maharramoval [et al.] // International
Journal of Biopharmaceutical and Nanomedical Sciences, IJBNS, - 2013. 2 (1), - p.
74-78

® I'aBpunenxo, B.®., Jlagsiruaa, M.E., Xango6una, JI.M. BoblIoil npakTUKyM 110
¢usmnosornn pacrenuii: [B 1 tome] / B.®. I'aBpunenko, M.E. Jlagpiruna, JI.M.
Xanmobuna — Mocksa: Beicmias mkona, - 1975. - 92 c.

10 Macrok, H.II. Mopdonorus, cucTeMaTHKa, 3KOJIOTHS, Teorpapuyeckoe
pacnpoctpanenre pomga Dunaliella Teod. u mepcrekTHBBI €ro MpakTHYECKOTO
ucnons3oBanus [B 1 Tome] / H.IT. Maciok, - Kues: - 1973,- 244 c.
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hiiceyrolordo MDA-nmn miqgdarimin toyin edilmosino osaslanmgdir !,
Katalaza aktivliyi qazometrik iisulla Olciilmiisdiir. Belo ki, bu {isul
torkibindo katalaza olan yosunlarin sulu ekstraktinin tizorine hidrogen
peroksid olavo edildikdon sonra ayrilan qazin hocminin toyining
osaslanir. Alinmis molumatlar Microsoft Excel 2016 proqramindan
istifado edilmoklo Lakina gors statistik islonmisdir'?.

I1I FOSIL. DUNALJELLA SALINA IPPAS D-294 YASIL
MIKROYOSUN HUCEYROLORININ COXALMASI,
PIQMENTLORIN BiOSINTEZI VO FUNKSIONAL
FOALIYYOTI

3.1. Optimal vo asag1 temperatur stresi soraitlorinds becarilmis
Dunaliella salina JPPAS D-294 yasil mikroyosun hiiceyralorinin
coxalmasi, pigmentlorin biosintezi vo funksional faaliyyati (1,5M
NacCl)

Optimal becorilmo  soraitinde  (25°C) nozarot hiiceyra
suspenziyasinin optiki sixlig1 24 saat orzindo 3,5-4 dofo artir. Asagi
temperatur stresi soraitinde (5°C) iso nozarot hiiceyralorin ¢oxalma
dinamikasi longiyir vo forq 20-25% toskil edir.

Optimal vo asag1 temperatur stresi soraitlorindo xlorofil a vo b
nisbati dayismoz (2:1) qalir, imumi karotenoidlorin midarinin ytiksak
olmasi, hiiceyrolorin fotosintetik foalligini xarakterizo edon xlorofillor
/ karotenoidlor nisbatinin 5,5 - don 3,87 - o godor azalmasina sabob
olur (Cadval 3.1.1.). Asag1 temperatur stresi iso hiiceyralordo imumi
karotenoidlarin biosintezini artirir, bu da bilavasito Dunaliella salina
IPPAS D-294 mikroyosunlarimnin funksional faaliyyatine tosir gostorir.
Asag1 temperatur stresi soraitindo becorilmis hiiceyralorin funksional
foallig1 nozarot ilo miiqayisado 35%-0 qodor azalir. Funksional
aktivliyin belo azalmasi hiiceyra biomohsuldarliginin longimasine

1 Mnewkos, B.I1. Ipaktukym no 6uoxumun pactenwii / B.I1. ITnemkos. - Mocksa:
-1976. - 255c.
12 TTakun, T'.®. Buometpus [B 1 Tome] / T.®. Jlakun // Boicas mikona, - MockBa: -
1990. - 293 c.
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gotirib ¢ixarir!®14,

Cadval 3.1.1.
Optimal vo asagi temperatur stresi rejimlorinds becarilmis
Dunaliella salina 7IPPAS D-294 hiiceyralarinin pigment tarkibi

. . Karotinoidlarin| Xlorofillar/
. I Xlorofil a Xlorofil b . .
Becarilma rejimi mall mall cami karotinoidlor
q q ma/l nisbati
K 3,27 £0,05 1,68+£0,05| 0,9+0,01 55
0 3,46 £ 0,05 1,73 £0,05 1,34 £0,01 3,87

Qeyd: optiki sixhg OD=0,8; temperatur 27°C, isiq intensivliyi 16 Vt/m? K-
fotoreaktorlara vurulan hava qarisigmn temperaturu 25°C; O- fotoreaktorlara
vurulan hava qarisigmin temperaturu 5°C (asag1 temperatur stresi)

3.2. Optimal v3 asad1 temperatur stresi soraitlorinds becarilmis,
ekzogen antioksidlasdiricilorlo modifikasiya olunmus Dunaliella
salina /PPAS D-294 yasil mikroyosun hiiceyralarinin ¢oxalmasi,
pigmentlorin biosintezi vo funksional foallig: (1,5M NaCl)

fonol - optimal temperatur rejiminda (25°C) 25-50 mkM va 2,6
di-tcli-butil fenol - optimal temperatur rejimindo (25°C) 25-50 mkM
vo asag1 temperatur stresi (5°C) soraitindo 25-150 mkM sabit
qatiliglarda boyiimani stimullagdiran foalliq gostorir.

Optimal temperatur rejiminds becarilmis va ionolun mixtalif
qatiliglart ilo modifikasiya olunmus Dunaliella salina IPPAS D-294
hiceyralarinds Umumi xlorofillarin migdar1 (xlorofil a 69%; b 63%)
vo karotenoidlorin biosintezi (44%) azalir, xlorofil a / xlorofil b vo
xlorofil/karotenoid nisbatlori isa yiiksalir'® (sokil 3.2.1).

Asag1 temperatur stresi goraitinds xlorofil a vo b pigmentlorinin

13 Alizadeh, G.l. The antioxidative activity of Dunaliella cells under low
temperature stress / G.I. Alizadeh, A.R. Jalilova, Kh.Kh. Maharramoval [et al.] /
International Journal of Biopharmaceutical and Nanomedical Sciences, 1JBNS, -
2013.2 (1), - p. 74-78
14 Alizadeh, G.I. Carotenogenesis in Dunaliella cells under stressed conditions, / G.1.
Alizadeh, A.R. Jalilova, Kh.Kh. Maharramova [et al.] // European Journal of
Biotechnology and Bioscience, - September 2017. 5 (5), - p. 41-46
15 Anu-3azme, 1. Buocunres nurmenToB B kierkax Dunaliella salina IPPAS D-
294, MoaubHuIUpOBaHHBIX HOHOJOM mpu Y D-B obnyuenun / I'.11. Anu-3ane, A.P.
Jxanmunosa, .U, Anues [u ap.] // Hayunoe o603penune. bronornueckue Hayku, -
Mockaa: - 2020. Ne3, - ¢. 18-23
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biosintezi artir, antioksidlogdiricinin kigik qatiliglarinda xlorofil a /
xlorofil b nisbati azalir, yiiksok qatiliglarinda iso artir'® (sokil 3.2.2.).
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Sokil 3.2.1. Optimal (1) vo agagi temperatur ~ Sakil 3.2.2. Optimal (1) vo asag1 temperatur
stresi (2), mineral miihitdo ionolun miixtolif ~ stresi (2), mineral miihitdo 2,6 di-tret-butil
qatiliglar soraitlorindo becorilmis  krezolun miixtalif qatiliglar1 soraitlorinds
Dunaliella  salina  IPPAS  D-294 becorilmis Dunaliella salina /PPAS D-294
hiiceyralorinin ~ ¢oxalma  dinamikasi. hiiceyrolorinin ¢oxalma dinamikasi.
Temperatur 27°C, isiq intensivliyi 16 Vt/m?  Temperatur 27°C, isiq intensivliyi 16 Vt/m?

Optimal temperatur rejimindo becarilmis vo 2,6 di-Uclu-butil
fenolun miixtalif qatiliglari ilo modifikasiya olunmus Dunaliella salina
IPPAS D-294 hiiceyrolarinds iimumi xlorofillorin miqdari (xlorofil a vo
b 22%) va karotenoidlarin biosintezi (30%) azalir, xlorofil a / xlorofil ¢
va Xlorofil / karotenoid nisbati iso yiiksalir. Asagi temperatur stresi
soraitindo xlorofil @ vo b miqdarinin biosintezinin artmasi xlorofil a /
xlorofil b nisbatini yiiksaldir, nazarat hiiceyralori ilo miigayisado
xlorofil/karotenoid nisbatindo azalma miisahids olunur.

Hiceyra populyasiyasinin ionolun 25-500 mkM qatiliglar ilo
modifikasiyas: fotosintetik oksigenin ayrilmasimmi 35-37% azaldir.
Asagl temperatur stresi soraitindo iso mineral miihitdo
antioksidlosdiricinin (25-500 mkM) istirak: hiiceyrolorin funksional
foalligini 41-57% -5 qador zsifladir. Mineral miihitds 2,6 di-t¢lU-butil
fenolun (25-500 mkM) istiraki, noticodo funksional foalligin 48%-

16 Am-3aze, .M. BuocunTtes murmenToB B kiaetkax Dunaliella, Momuduimposanabx
WOHOJIOM, B YCJIOBHUSX HH3KOTeMIlepaTypHoro crtpecca, / ['M. Amu-3ane, A.P.
Jhxamanosa, X.X. Mareppamosa [u ap.] // Advances in Biology and Earth Sciences, -
2018.3(2), - p.152-159
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godor azalmasina sobob olur. Asagi temperatur stresi soraitindo
mineral mithitds 2,6 di-Ucll-butil fenolun istiraki zamani fotosintetik
oksigenin ayrilmasinda ionolla miiqayisodo daha ¢ox azalma (64%)

miisahide olunur®’.

3.3. Optimal va asag1 temperatur stresi, miihitin yiiksok duzlulugu
soraitlorinds becorilmis Dunaliella salina /PPAS D-294 yasil
mikroyosun hiiceyralorinin coxalmasi, pigmentlorin biosintezi vo
funksional faaliyyati (1,5M NaCl)

Molumdur ki, NaCl-un yiiksak qatiliglarinin tasirindon bdyiima
stroti  25% azalir. Bu, mihitin yiiksok duzlulugu soraitindo
hiiceyroalordo qliserinin vo fotosintetik aparati fotozodolonmolordon
goruyan karotenoidlorin biosintezinin sUratlonmasi ils izah olunur.
Optimal temperatur rejimi (25°C) soraitinde Dunaliella salina /PPAS
D-294 hiiceyralorinin giindalik goxalma siirati 3 dofs artir.

Asagr  temperatur  stresi (5°C)  soraitindo  hiiceyro
populyasiyasinin biomshsuldarliginda artim 2,5 dofs togkil edir.

Qidali mahitin duzlulugunun artmasi (3M NaCl) xlorofillarin (a
va b) biosintezinin vo naticods onlarin miqdarinin azalmasina sobob
olur, bu zaman karotenoidlorin miqdar1 kifayot qodor yiiksok
soviyyada qalir. Duzlulugun artmasi, xlorofil / karotenoid nisbatinin
azalmasina sobab olur, bu da son naticado fotosintetik aktivliya vo
biomohsuldarliga 6z tosirini gostorir. Asag1 temperatur stresi (5°C)
xlorofillorin biosintezini vo karotenoidlorin miqdarini bir godor artirir.
Optimal temperatur rejimindo  (25°C) xlorofillorin  cominin
karotenoidlorin {imumi miqdarina nisbati 4,5; asag1 temperatur stresi
soraitinda iso, 3,4 toskil edir (Cadval 3.3.1.) Asagi temperatur stresi
soraitindo (5°C) becorilmis hiiceyralorin funksional aktivliyi optimal
temperatur rejiminds yetigdirilon hiiceyralora nisbaton bir qodar asagi
(15%)olur. Asag1 temperatur stresi zamani karotenoidlorin midarinin
artmas1 xlorofil / karotenoid nisbotinin azalmasina va belsliklo do
Dunaliella salina /PPAS D-294 hiiceyralarinin funksional aktivliyinin

17 Anmu-3ane, I'.W1. BrocunTes nurmMenTos B kierkax Dunaliella, mogudumposansbix
2,6 nu-mpem-OyTU (EHOJIOM, B YCIOBHSIX HHM3KOTeMIeparypHoro crpecca, / 1.
Amn-3ane, A.P. Ixamunosa, X.X. Mareppamosa, L. AnueB // DxosHepreTuka, -
2018. Ne3, - . 20-26
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zaiflomasina sabab olur.

Cadval 3.3.1.
Optimal va asag1 temperatur stresi, muhitin yikssk duzlulugu (3,0M
NaCl) saraitlarinds becarilmis Dunaliella salina IPPAS D-294
hiceyralarinin pigment tarkibi

. . Karotinoidlarin| Xlorofillar/
. I Xlorofil a Xlorofil b . S
Becarilma rejimi mall mall cami karotinoidlor
q q ma/l nisbati
K 3,13+ 0,05 1,67 £0,05 1,06 £ 0,01 4,5
(0] 3,47 £ 0,05 1,99 £ 0,05 1,6 +0,01 34

Qeyd: optiki sixhg OD=0,8; temperatur 27°C, isiq intensivliyi 16 Vt/m? K-
fotoreaktorlara vurulan hava gqarisiginin temperaturu 25°C; O- fotoreaktorlara
vurulan hava qarisigmin temperaturu 5°C (asag1 temperatur stresi)

3.4. Optimal va asag1 temperatur stresi rejimlorindo becarilmis,
ekzogen antioksidlosdiricilorlo modifikasiya olunmus Dunaliella
salina /PPAS D-294 yasil mikroyosun hiiceyralorinin ¢oxalmasi,
pigmentlorin biosintezi vo funksional faallig: (3,0M NaCl)

fonol, mineral miihitin yiiksok duzlulugu soraitinds, optimal
temperatur rejiminda (25°C) 25-350 mkM vo asag1 temperatur stresi
(5°C) soraitinda 25-500 mkM sabit qatiliglarda; 2,6 di-ticlii-butil fenol,
optimal (25°C) temperatur rejiminds 25-250 mkM vo asag1 temperatur
(5°C) stresi soraitindo 25-150 mkM sabit qatiliglarda goxalma
stimullasdiricis1 kimi faaliyyat gostarir.

Optimal temperatur (25°C) vo miihitin yiiksok duzlulugu
soraitlorindo 2,6 di-Ugli-butil krezolun 25-500 mkM qatiliglart ilo
modifikasiya olunmus Dunaliella salina /PPAS D-294 hiiceyralorindo
timumi xlorofillorin (xlorofil a 82%-o qodor; xlorofil b 85%) vo
iimumi karotenoidlorin biosintezindo azalma (6% -0 qodor) miisahido
olunur®® (sokil 3.4.1).

JIN-3a/1€ J. CTOI\/‘ILII/IBOCTI/I HKIIPIOHaJ'ILHOfI AKTUBHOCTHU nu
B A , TH ¥

aHTHOKCUIAHTHOM cucreMbl kierok Dunaliella salina IPPAS D-294
MOTU(PHUIIMPOBAHHBIX HOHOJIOM B ONITUMAJIBHBIX U YCIOBHSAX BBICOKOW COJICHOCTH /
I''U. Amu-3ane, A.P. Jlxanunosa, U.U. Anuer [u mp.] // Becuix I'pomsenckara
I3sipxkayHara yHiBepcitoTa ims Suki Kynamer. Cepois 5. Dxanomika. Canpisiorisi.
Bisutoris, - Benapycs: - 2021. 11 (2), - c. 101-114
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Asag1 temperatur stresi soraitinda (5°C) xlorofilin biosintezinin
miqdart 28%-0 qodor azalir, 25-350 mkM qatiliglarda xlorofil b
biosintezi 15%-o qadar yiiksalir, 500 mkM qatiliqda isa kaskin (65%)
azalir. Bu soraitdo karotenoidlorin miqdar1 miivafiq olaraq, 46% va 39%
artr, sonra azalaraq nozarat saviyyasinde saxlanilir'® (sokil 3.4.2).

©
!

o)
!

VTN

-
!

Hiiceyralarin say1, n*10% htic./ml
Hiiceyralorin say1, n*10° htic./ml.

(2]

25 50 150 250 350 500 25 50 150 250 350 500

Qatihq, mkM

Sakil 3.4.1. Optimal (1) vo asagi temperatur
stresi (2) soraitlorinds becarilmis Dunaliella
salina  IPPAS  D-294  hiiceyralorinin
¢oxalmasinin mineral miihitds ionolun
miixtolif qatiliqlarindan asilihigr (3,0 M
NaCl). Temperatur 27°C, is1q intensivliyi 16
Vit/m?

Qatihq, mkM
Sakil 3.4.2. Optimal (1) vo asag1 temperatur

stresi  (2)  soraitlorindo  becarilmis
Dunaliella  salina  /PPAS  D-294
hiiceyralorinin ~ ¢oxalmasinin ~ mineral

miihitds 2,6 di-U¢li-butil krezolun miixtolif
qatihiglarindan asililigi (3,0 M NaCl).
Temperatur 27°C, is1q intensivliyi 16 Vt/m?

Optimal temperatur (25°C) vo mineral miihitin yiiksok
duzlulugu soraitindo 2,6 di-Ucli-butil fenolun istiraki xlorofillorin
(xlorofil a 70% va xlorofil b 73% -2 gador) vo imumi karotenoidlor
miqdarinin 44% -o qodor azalmasina sabab our. Xlorofil a / xlorofil b
nisboti artir, Xlorofillor / karotenoidlor nisbati iso azalir.

Asagi temperatur stresi vo muhitin yliksok duzlulugu soraitindo
xlorofil a-nin biosintezi artir, xlorofil b 50%-2 qadar azalir, xlorofil a

1% Anu-3ane, 1. Buocunres nurmentos B kietkax Dunaliella salina IPPAS D-294,
MOAN(PUIMPOBAHHBIX 2,6 au-mpem-OyTHI (EHOJIOM, B YCIOBHAX BBICOKOM
COJIEHOCTH P ONTUMAITBHOM 1 HU3KOTEMIIEPATYPHOM PEKMMAX KYJIbTHBHPOBAHHSI
[T .W. Anu-3ane, A.P. Ixxanmunosa, A.D. A66acosa [u ap.] // DkosHepreTuka, - baxy:
- anpenib 2020. Ne2, - ¢. 129-134
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/ xlorofil b nisbati gostaricisi artir, karotenoidlorin miqdar1 44% -
yiiksalir. Bu zaman xlorofillar / karotenoidlorin nisboti do artir®®.

Optimal temperatur rejimi (25°C) vo miihitin yiiksok duzlulugu
(3,0 M NaCl) saraitindo miixtalif qatiligli 2,6 di-tcli-butil krezol (25-
500 mkM) ilo modifikasiya olunmus hiiceyralarin funksional aktivliyi
20-28%, asag1 temperatur stresi soraitindo (5°C) iso - 71% azalir.

Optimal temperatur rejimi (25°C) vo miihitin yiiksok duzlulugu
(3,0 M NaCl) soraitinds 2,6 di-tc¢lu-butil fenolun miixtalif qatiliglar
ilo modifikasiya Dunaliella salina /PPAS D-294 hiiceyralorinin
fotosintetik aktivliyini azaldur.

IV FOSIL. DUNALIELLA SALINA IPPAS D-294 YASIL
MIiKROYOSUN HUCEYROLORININ ENDOGEN
ANTIOKSIDLOSDIRICi FOALLIGI

4.1. Ekzogen antioksidlasdiricilorlo modifikasiya olunmus
Dunaliella salina JPPAS D-294 yasil mikroyosun hiiceyralorinin
endogen antioksidlasdirici faallig1 (1,5M NacCl)

Optimal becorilma (1,5 M NaCl, 25°C) soraitindo 2,6 di-licli-
butil krezolun 25-500 mkM qatiliglar1 ilo modifikasiya olunmus
Dunaliella salina /PPAS D-294 hiiceyra populyasiyasinda katalaza
aktivliyi 55-65% artir.

Mikroyosun hiiceyrolorinin asag1 temperatur stresi (5°C)
soraitindo ionolun 25-500 mkM qatiliglar1 ilo 24 saat orzinde
modifikasiyas1 katalaza aktivliyinin nozarst hiiceyralori ilo
miiqayisads 40-42% yiiksok soviyyaya qalxmasina sabab olur?!,

Optimal becarilmo soraitindo (1,5 M NaCl, 25°C) hiiceyroalorin
2,6 di-0c¢li-butil fenol (25-500 mkM) ilo modifikasiyast zamani

20 Amm-3ape, .. buocunTtes nurmenToB B kirerkax Dunaliella salina IPPAS D-294,
MOJIUDUIMPOBAHHBIX 2,6 1U-mpem-0yTHa (PEHOIOM, B YCIOBHAX BBICOKON
COJICHOCTH ITPU ONTHMAILHOM U HU3KOTEMIIEPATYPHOM PEXUMAX KYJIbTUBUPOBAHUS
[T .W. Anu-3ane, A.P. Ixxanmuiosa, A.D. A66acosa [u ap.] // DxosHepreTtuka, - baxy:
- anpests 2020. Ne2, - ¢. 129-134

2 Tskanuiosa, A.P. Karanasnas akTuBHOCTS B Kietkax Dunaliella salina IPPAS D-
294, mMoauUIMPOBAHHBIX MOHOJOM MPH ONTHMAJIBHOM M HH3KOTEMIEPATypHOM
pexxnMax KyabTuBuUpoBanus / A.P. Jxammiosa, X. X. Mareppamosa, 1.1. Anues [u
ap.] // Advances in Biology & Earth Sciences, - 2019. 4 (2), - p.128-134
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antioksidlogdiricinin kigik qatiliglarinda katalaza aktivliyinin 25-50%
ylksalmasi, sonraki qatiliglarda iso azalmasi miisahido olunur. Asagi
temperatur stresi (5°C) soraitinds hiiceyralordo katalaza aktivliyi 30-
45% artir, antioksidlasdiricinin 350 va 500 mkM konsentrasiyalarinda
iso nozarat hiiceyralorindoki soviyyaden 30-42% yiiksok olur?,

Qidal1 miihitds antioksidlasdiricilarin (ionol vo 2.6 di-U¢li-butil
fenolun) movcudluguna va oksigenin foal formalarini artiran asagi
temperatur stresino qarst hiiceyroalorin geyri-spesifik tolerantlig
katalaza aktivliyinin artmasina gotirib ¢ixarir.

Optimal (25°C) vo asag1 temperatur stresi (5°C) rejimlarindo,
gidali miihitdo ionolun (25-500 mkM) istiraki Dunaliella salina
IPPAS D-294 hiiceyralorindo malon dialdehidin miqdarinin 2 dofo
azalmasina sobab olur 2 . Optimal vo asag1 temperatur stresi
rejimlorindo Dunaliella salina /PPAS D-294 hiiceyralorinin 24 saat
arzinds 25-500 mkM qatiligh 2,6 di-t¢li-butil fenol ilo modifikasiyasi
membran lipidlorinin peroksidlosmo doracasini 1,5 dofoyo godor
azaldir?,

Beloliklo, Dunaliella salina /PPAS D-294 hiiceyralorinin
becarilmoasi zaman1 mineral miihitdo 24 saat arzinds 2,6 di-lclU-butil
krezol vo 2,6 di-U¢li-butil fenolun moévcudlugu oksigenin faal
formalarinin  generasiyasini longidorak, lipidlorin peroksidlogmo
prosesini zoifladir vo bu da mikroyosunlarin biomohsuldarligina
bilavasito tosir edir.

22 Anu-3ane T'.U. Karana3nas aktuBHOCTH B Kierkax Dunaliella salina IPPAS D-
294, momuduuupoBaHHBIX 2,6 nU-mpem-0yTui (EHOJOM INPH ONTHMAIBHOM U
HHU3KOTEMITCPATYPHOM pexuMmax KymbruBupoBanws, / [.W. Amu-zame, A.P.
JTxamunosa, X. X .Mareppamosa [u ap.] // - Baky: Ekologiya vo su tosorriifati, -
2019. Nel, - c. 6-12
2 Amm-3age, I'W. IlepekucHoe okucieHue aumumoB B kinetkax Dunaliella mpu
HU3KOTeMITepaTypHOM ctpecce, / [ 1. Anu-3ane, A.P.[xamnosa, X.X.Mareppamosa
[u np.] // Ekologiya va su tesarriifati, - baky: - may 2014. Ne2, - s. 18-22
% Anm-3ane, I''W. IlepexucHoe okucieHue aumuaoB B kieTkax Dunaliella salina
IPPAS D-294, wmomuduuupoBaHHbIX 2,6 1u-mpem-0yTnn ¢QeHonoM 1pH
ONTHMAILHOM M HHU3KOTEMIIEPATYPHOM pEeXMMax KyibTuBupoBanwus, / I.W. Anu-
3age, A.P. Jlxxammnosa, X.X. Mareppamosa [u ap.] // - Baky: DkosHepreruka, -
2019. Nel, - ¢. 19-24
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4.2. Ekzogen antioksidlosdiricilorlo modifikasiya olunmus
Dunaliella salina JPPAS D-294 yasil mikroyosun hiiceyralorinin
endogen antioksidlasdirici foallig1 (3,0M NaCl)

Optimal temperatur (25°C) rejimi vo miihitin yiiksok duzlulugu
(3,0M NaCl) soraitinds 24 saat arzindos 2,6 di-Ucli-butil krezolun 25-
350 mkM qatiliglar1 ilo modifikasiya olunmus Dunaliella salina
IPPAS D-294 hiiceyralorinda katalaza fermentinin aktivliyi 30-35% -
o gadar artir, 500 mkM qatiligda iso 86% soviyyasina enir.

Asag1 temperatur stresi soraitindo mineral miihitds ionolun 25
mkM qatiligr hiiceyrolordo endogen katalaza aktivliyinin 65%
artmasina, 50-500 mkM qatiliglar1 iso, bu gostaricinin ikiqat doyardo
galmasina sabab olur.

Asag1 temperatur stresi rejimindos, miihitin yiiksok duzlulugu
soraitinda (3,0M NaCl) 24 saat arzindos 2,6 di-Ucli- butil fenolun 25-
50 mkM gqatiliglari ilo modifikasiya olunmus Dunaliella salina /PPAS
D-294 hiiceyrolorinds katalaza fermentinin aktivliyi 55-65% -0 qodor
artir, 150-500 mkM qatiliglarda iso azalir (86%). Asag1 temperatur
stresi vo miihitin yiiksok duzlulugu soraitlorinds 2,6 di-t¢li- butil
fenolun 25-50 mkM qatiligi hiiceyrolordo endogen katalaza
aktivliyinin 80% artmasina, 250;350 vo 500 mkM qatiliglarda isa, bu
gdstaricinin 48-50% soviyyasinda qalmasina sabab olur®®.

Optimal temperatur rejimi, yiiksok duzluluq (3,0M NaCl) va
mineral miihitdo ionolun 25-500 mkM qatiliglarimin  istiraki
Dunaliella salina /PPAS D-294 hiiceyralorindo malon dialdehidinin
miqdarmi 35-60% azaldir.

Asag1 temperatur stresi (5°C) soraitinda ionolun 150-500 mkM
qatiliglart hiiceyroalordo malon dialdehidinin miqdarint 4-20% azalir,
antioksidlogdiricinin 25 mkM va 50 mkM qatiliglar1 hiiceyralarda
lipidlarin peroksidlogmo doracasing tasir gostormir.

Optimal temperatur (25°C) rejimi, mineral miihitin yiiksok

% Amu-3aze, I'.W. Karanasnas aktuBHocTb B Kietkax Dunaliella salina IPPAS D-
294, mogudunMpoBaHHBIX 2,6 TU-mpem-O0yTHn (EHOJIOM B YCIOBHUSIX BBICOKOH
COJICHOCTH ITPU ONTHMAILHOM U HU3KOTEMIIEPATYPHOM PEKHUMAX KYJIbTHBUPOBAHUS
/ Ama-3ane I'.U., dxamnosa A.P., Xamunos P.U., Cyneiimanosa JI.M. // Axagemus
Hayk Pecniy6nukn Y36exucran. Y36ekckuit bnonorngaecknii XKypnan. — TamkeHT:
- 2021. Ne4, - ¢. 30-35
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duzlulugu seraiti va 2,6 di-t¢li-butil fenolun 25-500 mkM qatiliglari,
hiiceyrolordo MDA-nin miqdarmi 35-60% artirir. Asagi temperatur
stresi (5°C) soraitindo 2,6 di-liglii-butil fenol hiiceyralordo malon
dialdehidin migdarmin 32% artmasina sobob olur. Mineral miihitindo
2,6 di-u¢lu-butil fenolun 150 - 500 mkM qatiliglar1 vo asagi
temperatur stresi hiiceyralorde LPO daracesine tosir gdstormir?®.

V FOSIL. DUNALIELLA SALINA IPPAS D-294 YASIL
MIKROYOSUN HUCEYROLORININ FUNKSIONAL
DAVAMLILIGI

5.1. Ekzogen antioksidlosdiricilorlo modifikasiya olunmus Dunaliella
salina IPPAS D-294 yasil mikroyosun hiiceyralorinin UB-B siialarmn
kaskin dozalarma garsi funksional davamhhg (1,5M NaCl)

UB-B radiasiyasinin koskin dozalari ils stialandirilmis nozarat vo
25 mkM vo 50 mkM ionol ilo 24 saat orzindo modifikasiya olunmus
Dunaliella salina /PPAS D-294 hiiceyralari tarafindan ayrilan oksigenin
miqdar gostoricilari tohlil edilmisdir: avvalcaden 2,2-102 C/m?; 3,75-10?
C/Im?> va 6,0-10° C/m? keskin dozalarla siialandirlmis nozarot
hiiceyralarinin fotosintetik aktivliyi, mivafiq olarag, 30-32%, 40% va
38% azalir. Becarilmo miihitindo 25 mkM 2,6 di-Uclu-butil krezolun
istiraki UB-B radiasiyasmin 2,2-10?C/m?, 3,75-10? C/m? va 6,0-10% C/m?
kaskin dozalarina qars1 fotosintetik aktivliyin, mivafiq olarag, 95, 96%
va 77% davamliligina sabab olur; 50 mkM gatiligin mévcudlugunda da
fotosintetik aparatin tolerantlig1 yiiksok saviyyados qalir?’.

Asag1 temperatur stresi (5°C) soraitindo ovvelcodon 6,0-102
C/m?,10-102C/m?va 12-10? C/m? kaskin dozalar ilo siialanmis nozarat

% Anu-3ane, I''W. TlepexucHoe okucnenue IumuaoB B kieTkax Dunaliella salina
IPPAS D-294 moaudunmpoBaHHbX 2,6 au-mpem-OyTuin (eHOIOM B YCIIOBHSIX
BBICOKOI COJIEHOCTH NPH ONTUMAJBHOM M HHU3KOTEMIIEPAaTYpPHOM pEXHMax
kyapruBupoBanus | ['WM. Anu-zanme, A.P. Haxamunosa, U.W. Amues [u ap.] //
Axanemus Hayk Pecniyonuku Y36ekucran. Y30ekckuit buonornueckuii Xypnaun, -
Tamkent: - 2021. Ne2, ¢. 7-11

21 Anu-3ane, [V, ®dyrkuuonansHas ycroiunsoctsh kierok Dunaliella k octpeiv
no3am Y®-B msnydyenus, MoauUIIMpoBaHHBIX HoHomoM, / .M. Amm-3ane, A.P.
Jlxanunosa, X.X. Mareppamosa [u np.] / Ekologiya vo su tesorriifati, - baky: -
2017. NeS5, -c. 7-11
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hiiceyralori torafindon ayrilan fotosintetik oksigenin nisbi miqdari,
muvafiq olarag, 10%, 29% va 68% azalir;

25 mkM 2,6 di-ugli-butil krezolun istiraki ilo bdytidiilmiis
hiiceyralorin avvelcadon 6,0-10? C/m?, 10-102C/m?ve 12-10% C/m? keskin
dozalarla siialandirilmast fotosintetik aparatin muvafiq olaraq 100%, 71%
va 68% yiiksok davamliliq géstarmasine sabab olur; 50 mkM gatiligda iso,
mivafiq gostorici 100%, 95% va 82% toskil edir. Tadqiqatlar naticesindo
2,6 di-Ucli-butil krezol sintetik antioksidlosdiricisinin UB-B siialarimin
kaskin dozalarina gars1 goruyucu rolu askar edilmisdir?®.

Ovvolcodon UB-B radiasiyasinin 2,210 C/m?-6-10? C/m?
kaskin dozalar ils stialandirilmis nazarat hiiceyrolorinin fotosintetik
aktivliyi koskin azalir. 2,6 di-Uc¢lu-butil krezol antioksidlosdiricisinin
25 mkM qatiligda protektor funksiyasi zaif olur. 50 mkM ionolun
istiraki ilo becorilmis hiiceyralorin funksional aktivliyi UB-B
stialarinin koskin dozalar1 artdiqca zoifloyir. Asagi temperatur stresi
(5°C) soraitinde avvalcadon 6,0-102C/m?, 10-10? C/m?va 12102 C/m?
kaskin dozalar ilo slialanmis nozarot hiiceyrolori torofindon ayrilan
fotosintetik oksigenin nisbi miqdar1 kaskin azalir; 25 mkM 2,6 di-
uclu-butil fenolun istiraki ilo boylidiilmiis hiiceyralorin avvalcadon
6,0-10° C/m?, 10-10° C/m? vo 12-:10° C/m? koskin dozalarla
stialandirilmas1 zamani fotosintetik aparat muvafiq olarag, 98%, 98%
vo 58% yiiksok davamliliq gostorir; 50 mkM qatiligda isa, bu
gostorici, miivafiq olarag, 96%, 71% va 30% toskil edir®®.

5.2. Ekzogen antioksidlasdiricilorlo modifikasiya olunmus Dunaliella
salina IPPAS D-294 yasil mikroyosun hiiceyralorinin UB-B siialarin
kaskin dozalarina qars: funksional davamhihg: (3,0M NaCl)

Optimal temperaturda (25°C) vo miihitin yiiksok duzlulugu

2 Anu-3ane, .M. ®yHKIMOHAbHAS aKTUBHOCTL U Y®-B TOJIEPaHTHOCTh KIETOK
Dunaliella, MmoguduumpoBaHHbIe CHHTETHYECKUMH aHTHOKCUIAHTAMH B YCIIOBHUSIX
HHU3KOTeMneparypHoro crpecca, / [.M. Amm-3zame, A.P. [lxammunosa, X.X.
Mareppamosa [u ap.] // AMEA-nin xabarlari, Biologiya elmlari seriyasi, - Baki: -
2017, 72 (2), - s. 106-113

2 Anu-3ane, [.V. ®dyrkunonansHas ycroiumsocts kietok Dunaliella k octpeim
nozam Y ®-B nzimyuenns, MouduIMpoBaHHbIE CHHTETHYECKHMMHU aHTHOKCHIAHTOM
2,6 —mu-mpem-0ytun penonom, / I'.Y. Anu-3ane, A.P. Jxanmunosa, U.U. Anues [u
np.] // DxosHepretuka, - baky: - 2018. Nel, - ¢. 26-34
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soraitindo becorilmis, ovvolcodon UB-B siialarinin 15-10> C/m?,
18-10? C/m? va 21-10? C/m? koskin dozalar ils siialandirilmig nazarot
hiiceyralarinin fotosintetik aktivliyi miivafiq olaraq 94%, 74% vo 35%
azalir. 25 mkM 2,6 di-lclU-butil krezolun istiraki ilo UB-B
radiasiyasinin  15-102 C/m?, 18-10%> C/m? vo 21-10? C/m? kaskin
dozalar ilo stialandirilmis hiiceyralorin fotosintetik aparatt muvafig
olaraq 86%, 74% va 37%; 50 mkM ionolun istiraki ila isa, mivafiq
olaraq 99%, 80% va 56% davamliliq niimayis etdirirlor (sokil 5.2.1).

Asag1 temperatur stresi vo qidali miihitin yiiksok duzlulugu
soraitinda oavvalcodon UB-B siialarinin 15-10? C/m?, 18-102 C/m? va
21-102 C/m? koskin dozalar ilo siialandirilmis nozaret hiiceyrolori
torafindon ayrilan fotosintetik oksigenin nisbi miqdar1 miivafiq olaraq
68%, 60% va 55% koskin sokildo azalir. 25 mkM 2,6 di-Uc¢lu-butil
krezol olan miihitdo becerilmis vo UB-B radiasiyasiin 15-102 C/m?;
18:10> C/m? vo 21-10°> C/m? koskin dozalar1 ilo siialandirilmis
hiiceyralorin funksional aktivliyi yiliksok sabitliyini 90%, 86% vo 46%
goruyur; 50 mkM qatiliqda is9, bu gostarici miivafiq olaraq 95%, 90%
va 62% toskil edir (sokil 5.2.2).

Optimal temperatur (25°C) rejimindo vo mineral miihitin yiiksok
duzlulugu soraitindo avvalcadon 15-10% C/m?, 18-10% C/m? va 21-10?
C/m? kaskin dozalari ilo siialandirilmis nazarat hiiceyroleri torofindon
ayrilan fotosintetik oksigenin nisbi miqdar1 miivafiq olaraq 59%, 49%
vo 47% azalir®-3', 25 mkM 2,6 di-uicli-butil fenolun istiraki ilo
boyiidiilmiis vo UB-B radiasiyasinin 15-10% C/m?, 18-10% C/m? vo
21-102 C/m? koskin dozalart ilo siialandirilmis hiiceyralorin
fotosintetik aparati miivafiq olaraq 87%, 76% vo 59%; 50 mkM
ionolun istiraki ilo iso, xotti azalma bas verir.

30 Anu-3ane, T.W. YcroituuBocTh QyHKIMOHANBHOM akTuBHOCTH Kiletok Dunaliella
K Y®-B wusnyuennto, MoauQUIMPOBAHHBIE CHHTETHYECKHM aHTHOKCHIAHTOM
MOHOJIOM B YCIIOBUSIX HU3KOTEMIIEPAaTYPHOTO CTpecca U BBICOKOH cosieHoctH, / ..
Amu-3ane, A.P. JIxamunoBa, X.X. Mareppamosa [u nap.] / Ekologiya va su
tosarriifaty, - baky: - 2018. Ne5, - ¢. 3-9

81 Jlxkanmnosa, A.P.  Pe3sucTeHTHOCTh  (DYHKIMOHAIBHOH  aKTMBHOCTH
MoauduIpoBaHHbIX HoHOJIOM Kietok Dunaliella salina IPPAS D-294, k nefictuto
ocTphIX 103 Y®-B pagnanuy B ONTUMAIBHBIX U B YCIOBUSAX BBICOKOM CoeHOCTH // -
Tamkent: Y30ekckuit buonoruyeckuii Xypunain, — 2022. Nel. - ¢. 9-14
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Sekil 5.2.1. Mineral miihitin yiiksok

duzlulugu soraitinds nozarat vo 2,6 di-Ugli-
butil krezolun miixtolif qatiliglant ilo
modifikasiya olunmus hiiceyralorin
fotosintetik aparatmin UB-B siialarin koskin
dozalarma qarst davamhiligi: 1- nozarot;
2- 25 mxM 2,6 di-ticli-butil krezol; 3- 50
mkM 2,6 di-Uclu-butil krezol. Temperatur
40°C, is1q intensivliyi 100 Vt/m?

Oksigenin ayrilmasi, nisbi vah.

15 18 21
Doza UB-B, 103C/ m?

Sakil 5.2.2. Asag1 temperatur stresi, mineral
miihitin yliksak duzlulugu soraitinds nazarot
vo 2,6 di-Ucli-butil krezolun miixtalif
qatiliglerl  ilo  modifikasiya  olunmus
hiiceyralorin fotosintetik aparatinin UB-B
siialarin koskin dozalarina qarst davamliligi:
1- nozarot; 2- 25 mxM 2,6 di-Uclu-butil
krezol; 3- 50 mxkM 2,6 di-ucli-butil krezol.
Temperatur 40°C, is1q intensivliyi 100 Vt/m?

Asag1 temperatur stresi (5°C) vo mineral muhitin yiiksok
duzluluq soraitinds avvalcadon UB-B siialarinin 15-10% C/m?, 18-10?
C/m? vo 21-10%> C/m? koskin dozalar1 ilo siialandirilmis nozarot
hiiceyralori torofindon ayrilan fotosintetik oksigenin nisbi miqdari
miivafiq olaraq 74%, 67% va 60% kaskin sokilda azalir. 25 mkM 2,6
di-tglu-butil fenol olan miihitdo becarilmis vo UB-B radiasiyasinin
15-102 C/m?, 18-10%> C/m? va 21-10° C/m? koskin dozalar1 ilo
stialandirilmis hiiceyralorin funksional aktivliyi yiiksok sabitliyini
87%, 76% vo 59% qoruyur; 50 mkM qatiligda iso, bu gostorici
miivafiq olaraq 90%, 80% vo 68% toskil edir.

Beloliklo, ionol vo 2,6  di-Ggli-butil  fenol  sini
antioksidlogdiricilori hiiceyralorin funksional faaliyyotini UB-B
radiasiyasinin kaskin dozalarindan forqli sokildo qoruyur. 2,6 di-uclu-
butil krezolun qoruyucu funksiyasi 2,6 di-t¢lu-butil fenolun goruyucu
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funksiyasindan iistiindiir*%,

Beloliklo, asag1 temperatur stresi rejimindo becorilmis
hiiceyrolor UB-B radiasiyasinin miixtolif koskin dozalarinin tasiri
altinda funksional foaliyyotin daha yiiksok sabitlik gostoricilorini
niimayis etdirir. Yiksok duzluluq, asagi temperatur stresinin tosiri
altinda hiiceyrolorin funksional dayanmiqhiginin gostoricilori ki
mexanizmlo sorh edilo bilor: birincisi — siini antioksidlogdiricinin
gatiliginin artmasi sobobindon asag1 temperatur stresinin tosiri altinda
oksigenin  foal formalarinin  ¢oxalmasi hesabina  endogen
antioksidlosdirici sistemlorin foallagmasi; ikincisi, miixtolif stress
amillorinin ardicil tasirlori altinda hiiceyralorin ¢arpaz uygunlagmasi.

NOTICOLOR

1. Miioyyon edilmisdir ki, asagi temperatur Stresi rejiminda
mineral mihitin optimal (1,5M NaCl) vo yiiksok duzlulugu (3,0M
NaCl) soraitlorindo becorilmis Dunaliella salina /PPAS D-294
hiiceyro suspenziyasinin biomohsuldarligi azalir.

2. Asag1 temperatur stresi rejimindo mineral miihitin optimal
(1,5M NaCl) vea yiikssk duzlulugu (3,0M NaCl) soraitlorinds
becorilmis Dunaliella salina /PPAS D-294 hiiceyrolorindos iimumi
karatinoidlorin

biosintezindo miisahide olunan yiiksok artim platas1 funksional
aktivliyin zaiflomasi ilo naticalonir.

3. Miioyyan edilmisdir ki, optimal (1,5M NaCl) ve yiiksok
duzlulug (3,0M NaCl) soraitlorinds mineral becarilmo miihitinda siini
antioksidlogdiricilorin  (25-500 mkM) istiraki nozarot hiiceyro

32 Nxanunosa, A.P. OrBeTHble peaknuu aHTUOKCHIAHTHOH CHCTEMBI U

¢byHKIHOHANBHAS ycToWunBOCTE K Y®-B m3myuennio wirerok Dunaliella salina
IPPAS D-294 momuduipoBaHHbIX 2,6 tu-mpem-0yTHi (pEeHOIOM B ONITHMAJIBHBIX
yCJIOBHSX M TIpH BbICOKO# coieHoctu // - baky: Advances in Biology & Earth
Sciences, - 2022. 7 (1). - p. 59-71

3 Amu-3agme, I YcroitanBocTh GyHKIMOHAILHON akTHBHOCTH Ki1eTok Dunaliella
K Y®-B uznyveHuto, MOTUPUIAPOBAHHBIC CHHTETHYSCKUM aHTHOKCHIAHTOM 2,6
J-mpem-0yTuit PEHOJIOM B YCIOBHUSIX HU3KOTEMIIEPATYpPHOTO CTPecca M BBICOKOU
conenoctr, / T'W. Amu-3ame, A.P. J[xamumosa, X.X. Mareppamosa [u ap.] //
Advances in Biology and Earth Sciences, - 2018. 3 (3), - p. 257-263
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kulturasinin bdyiimasinin stimullasdirilmasina (25 - 350 mkM) sabob
olur, asag1  temperaturlu  stress  soraitindo  iso  sUni
antioksidlosdiricilorin hiiceyro artimina sobob olan stimullagdirict
qatiliq (25-500 mkM) diapazonu genislonir. Giman edilir ki, 2,6 di-
ucli-butil krezol (ionol) vo yeni 2,6 di-U¢li-butil fenol sini
antioksidlosdiricilori bdyiimo tonzimloyicisi funksiyasini toqlid vo
hatta icra edir.

4. Optimal vo asagl temperatur stresi rejimlorinds, SUNi
antioksidlosdiricilorlo  (25-500 mkM) modifikasiya olunmus
Dunaliella salina /PPAS D-294 hiiceyralorindo  endogen
antioksidlosdirici sistemin miiqayisali todqiqi zamani miioyyan
edilmisdir ki, asagi temperatur stresi katalaza aktivliyinin ikigat
artmasina, malon dialdehidin migdarinin iso 50% -2 godar azalmasina
sabab olur.

5. Askar edilmisdir ki, optimal vo asagi temperatur stresi
rejimlorindo mineral miihitin yiiksok duzlulugu (3,0 M NaCl) va siini
antioksidlosdiricilorin miixtalif gatiliglarinin (25-500 mkM) istiraki
hiiceyrolordo endogen antioksidlogdiricilorin aktivliyini doyisir:
katalaza aktivliyi artir, malon dialdehidinin miqgdar1 iso azalir.

6. Optimal vo asagi temperatur stresi rejimlorinds slni
antioksidladiricilarlo (25-50 mkM) modifikasiya olunmus Dunaliella
salina /PPAS D-294 hiiceyrolorinin funksional faaliyyatinin
miiqayisoli todqiqi gostordi ki, asagi temperatur stresinin tasirindon
hiiceyralorin UB-B siialarinin kaskin dozalarina qars1 miigavimati iki
dofo artir.

7. Miioyyan edilmisdir ki, mineral muhitds duzlulugun (3,0M
NaCl) artmast vo hiiceyralorin  slini  antioksidlogdiricilorlo
modifikasiyasi optimal gatiligli miihit (1,5M NaCl) ilo miiqayisodo
hiiceyralorin funksional mugavimotini UB-B siialarinin daha yiiksok
dozalarina qodor artirir.

PRAKTIKI TOVSIYOLOR
1. Dunaliella salina /PPAS D-294 hiiceyro kulturasmin
biomohsuldarligini aktivlesdirmok magsadi ils 2,6 di-U¢li-butil krezol

vo 2,6 di-Ucli-butil fenol ekzogen antioksidlasdiricilorindon
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perspektivli vo effektiv agent, etibarli vo alverisli boyiimo aktivatorlari
(tonzimlayicilari) kimi istifade etmok t6vsiys olunur;

2. UB-B radiasiyasinin miixtolif koskin dozalarinin sonraki
tosiring qars1 mikroyosunlarin funksional miigavimatini artirmagq iigiin
asag1 temperatur stresi (5° C) ilo olagoli karotenoidlorin cominin
hiiceyradaxili biosintezinin vo mineral miihitin duzlulugunun (3,0M
NaCl) artirilmasi tovsiys olunur;

3. Otraf miihitin abiotik amillorinin tosirinin bioloji naticalorini
giymoatlondirarkon genetik monitoring ¢ln perspektivli sinaq
obyektlori kimi Dunaliella salina IPPAS D-294 yasil mikroyosun
hiiceyralorindan istifads etmok tovsiys olunur;

4. Aparilmis todqiqat noticalorindon birhiiceyrali yosunlarin
abiotik amillora qars1 funksional davamliliginin giymatlondirilmasinin
osas prinsiplorinin islonib hazirlanmasinda istifado edilmosi tovsiya
olunur.

DISSERTASIYA MOVZUSU UZRO DORC EDILMIS
OSORLORIN SIYAHISI

1. Alizadeh, G.I. The antioxidative activity of Dunaliella cells under
low temperature stress / G.l. Alizadeh, A.R. Jalilova, Kh.Kh.
Maharramoval [et al.] // International Journal of
Biopharmaceutical and Nanomedical Sciences, 1JBNS, - 2013. 2
(1), - p. 74-78

2. Amu-3ane, I'.W. TlepekucHoe OKHCIEHUE JIUIUIOB B KJIETKaX
Dunaliella npu Huskotemneparypaom crpecce, / 1. Anu-3ane,
A.P. :xkanuaosa, X.X. Mareppamosa [u ap.] // EKologiya va su
tosorriifati, - Baky: - may 2014. Ne2, - s. 18-22

3. Alizadeh, G.I. The response reaction of Dunaliella cells against
the influence of Methylene blue and Norflurazon under the low
temperature stress conditions, / G.I. Alizadeh, A.R. Jalilova,
Kh.Kh. Maharramova [et al.] // European Journal of
Biotechnology and Bioscience, - 2015. 3 (3), - p. 7-10.

4. Alizadeh, G.I. The Stability of Functional Activity in Dunaliella
cells against the acute doses of UV-B Irradiation, Modified by
Synthetic Antioxidants. / G.I. Alizadeh, A.R. Jalilova, Kh.Kh.

24



10.

11.

Maharramova [et al.] // European Journal of Biotechnology and
Bioscience, - 2016. 4 (10), - p. 34-38

Alizadeh, G.I. Carotenogenesis in Dunaliella cells under stressed
conditions, / G.I. Alizadeh, A.R. Jalilova, Kh.Kh. Maharramova
[et al.] // European Journal of Biotechnology and Bioscience, -
September 2017. 5 (5), - p. 41-46.

. Amu-3ane, .. YcToitunBOCTh (DYyHKIIMOHAIHHON AaKTUBHOCTH

kiaerok Dunaliella, momuduimpoBanHbie CHHTETHYECKHUMHU
AQHTHOKCH/IaHTaMU B YCIIOBUSIX BBICOKOM coneHocty, / .. Anu-
3ane, A.P. xkanunoBa, X.X. Mareppamosa [u ap.] // Advances
in Biology and Earth Sciences, - 2017. 2 (3), - p. 338-347.
Amu-3ane, ['M. @yHknuoHaibHash yCTOMYMBOCTb KJIETOK
Dunaliella  k  octpeim  gozam  Y®-B U3ITyUYCHHUS,
MoauUIMPOBaHHBIX wnoHONOM, / [I.M. Amm-3ame, A.P.
MaxamunoBa, X.X. Mareppamosa [u ap.] // Ekologiya vo su
tosarriifati, - baky: - 2017. Ne5, - ¢. 7-11.

Amu-zane, [.M. ®@ynkunuonanbHas akTuBHOCTh U Y®-B
tojepanTHocTh  kierok  Dunaliella, wmomudumpoBanubie
CUHTETUYCCKUMU AHTUOKCHJIAHTAMHU B YCIIOBHSIX
HU3KoTeMIeparypHoro crtpecca, / I'.W. Amu-zage, A.P.
Haxanuaosa, X.X. Mareppamosa [u jp.] // AMEA-nn xabarlori,
Biologiya elmlori seriyast, - Baki: - 2017, 72 (2), - s. 106-113.
Amu-3ane, ['.MI. @®yHKuMOHaIbHAas YCTOMYMBOCTh KIIETOK
Dunaliella  k  octppiM  gozam  Y®-B  wu3nyyenus,
MO (UIIMPOBAHHBIE CHHTETUYECKHUMH aHTHOKCHIAHTOM 2,6 —
nu-mpem-0ytun  denonom, / T.W. Amu-zame, , A.P.
HMxanuiaosa, V. Anues [u ap.] / Dxosnepreruka, - baky: -
2018. Nel, - c. 26-34.

Amn-3ane, I'.1. buocunres nurmenToB B kietkax Dunaliella,
MOAUGPUIIUPOBAHHBIX 2,6 mu-mpem-O0yTun  (eHomom, B
YCIIOBUSX HH3KOTemImepaTypHoro crpecca, / .. Anu-3ane,
A.P. JIxkanuaoBa, X.X. MareppamoBa [u gap.] [/
DkosHepreTuka, - baky: - 2018. Ne3, - c. 20-26.

Amu-3ane, I'.1. Buocunres nurmenToB B kinetkax Dunaliella,
MOIU(DUITMPOBAHHBIX HMOHOJIOM, B YCIIOBUSX
HU3KoTeMIeparypHoro crtpecca, / ['.W. Anu-zage, A.P.

25



12.

13.

14.

15.

16.

17.

JaxamunoBa, X. X. Mareppamosa [u ap.] // Advances in Biology
and Earth Sciences, - 2018. 3 (2), - p.152-159.

Anmu-3ane, I'. YcroitunBocTh (PyHKIMOHAIBHOW aKTHBHOCTH
kiaerok Dunaliella x Y® —B usnyuenuto, MoauHuIpOBaHHbIE
CUHTETHYECKUM aHTHOKCHIIAHTOM 2,6 TH-mpem-0yTuil GeHOIOM
B YCJOBHUSAX HHM3KOTEMIIEPATYpPHOTO CTpecca U  BBICOKOU
conenoctu, / I'.M. Amu-zame, A.P. J[Ixkammaoa, X.X.
Mareppamosa [u ap.] // Advances in Biology and Earth Sciences,
- 2018. 3 (3), - p. 257-263.

Anu-zane, I'.M. YcroitunBocTh (PyHKIIMOHAIBHOW AKTHMBHOCTH
wierok Dunaliella k YO —B usnyuenuto, MoauuupoBaHHbIC
CHHTETUYECKUM  AHTHOKCHJAHTOM HOHOJIOM B  YCIOBHSX
HU3KOTEMIIEPAaTypHOT'O CTpecca W BBICOKOW cosieHoctH, / ['.1.
Anu-3ane, A.P. Jxammnosa, X.X. Mareppamosa [u nap.] //
Ekologiya va su tesarriifati, - Baky: - 2018. Ne5, - ¢. 3-9.
Amu-3ane, [.W. TlepekrucHoe OKHCIIEHUE JIMIUIOB B KJIETKaX
Dunaliella salina IPPAS D-294, moauduuupoBaHHbIX 2,6 au-
TPEeT-OyTHI deHomoM npu ONTUMAJILHOM u
HU3KOTEMIIEPATypHOM PeKUMax KynbTuBupoBanus, / I'.1. Amu-
3ane, A.P. Ixkammaosa, X.X. Mareppamosa [u np.] // - Baky:
DkosHepreTuka, - 2019. Nel, - ¢. 19-24.

Amn-3ane, I'.1. Karanasnasg aktuBHOCTh B KieTkax Dunaliella
salina IPPAS D-294, moauduiiapoBanHbix 2,6 AU-TPET-OyTHI
(eHOIOM MPH ONTUMAILHOM U HU3KOTEMIIEPATyPHOM PEKUMAax
kynbTuBupoBanus, / ['\U. Anu-3ame, A.P. Ixanuaoa, X.X
.Mareppamosa [u 1p.] // - Baky: Ekologiya va su tosorriifati, -
2019. Nel, - c. 6-12.

JlxkanunaoBa, A.P. KaramazHas akTHBHOCTHP B KJIETKax
Dunaliella salina I[PPAS D-294, MOIU(PUIIMPOBAHHBIX HOHOJIOM
Opd  ONTHMAAbHOM H  HH3KOTEMIICPATYPHOM  pPEKHUMax
KynptuBupoBanus / A.P. Ixammnosa, X.X. Mareppamosna,
N.N. Anues [u ap.] // Advances in Biology & Earth Sciences, -
2019. 4 (2), - p.128-134.

Alizadeh, G.I. The stability of functional activity in Dunaliella
salina IPPAS-294 cells modified by synthetic antioxidants in
conditions of low temperature stress and high salinity / G.I.

26



18.

19.

20.

21.

22.

23.

Alizadeh, L.M. Suleymanova, A.R. Jalilova [et al.] // European
Journal of Biotechnology and Bioscience, - 2019. 7 (5), - p. 16-
20.

Amm-3ane, I''. buocunres nurmenTos B kiaerkax Dunaliella
salina IPPAS D-294, mouduuupoBaHHbIX 2,6 TU-mpem-0yTui
(GeHOIIOM, B YCIIOBHSIX BBICOKOH COJICHOCTH MPU ONTHMAIbHOM
U HHU3KOTEMIIEpPAaTypHOM peXuMax KyibTuBupoBanus / [.I.
Anu-3ane, A.P. Ixammnosa, A.D. A6GGacosa [u ap.] //
DKO03HepreTuka, - baky: - anpens 2020. Ne2, - ¢. 129-134.
Amu-3ane, I''I. buocunres nurmedTos B kierkax Dunaliella
salina IPPAS D-294, moauduIMpOBaHHBIX HOHOJOM, IIPU
BBICOKOM COJICHOCTH B ONTHMAJIBHOM U HU3KOTEMIIEPATYPHOM
pexumax — KyinetuBupoBanus [/ [,  Amum-3ame, A.P.
Jxamuaoa, JI.M. CyneiimanoBa // MexIyHapoIHbIH KypHAT
NPUKIIAJHBIX U QYHIAMEHTAILHBIX HCCIICI0OBaHUH, - MOCKBa: -
2020. Ne2, - c. 9-14.

Amu-3ane, I''U. buocunre3 nurmenros B kinerkax Dunaliella
salina IPPAS D-294, moauduiupoBaHHbIX HOHOJIOM 1ipu Y O-
B 06ayuenun / I'.1. Anu-3ane, A.P. T:xaaunosa, .M. Anues
[u np.] // Hayunoe o6o3penme. buonorndyeckue Hayku, -
Mocksa: - 2020. Ne3, - ¢. 18-23.

Amu-3ane, I'.W. TlepekucHoe OKHUCIICHHE JIUMHUIIOB B KJIETKAX
Dunaliella salina IPPAS D-294 moauduiiupoBanubix 2,6 1u-
mpem-0yTun (pEeHOIOM B YCIOBHUSIX BBICOKOW COJICHOCTH TpPHU
ONITUMAIIEHOM " HU3KOTEMITEPATypPHOM peKuMax
kynpTuBUpOBanus / .. Anu-3ane, A.P. Jaxanuiaosa, 1.1
Amues [u np.] // Axkagemus Hayk PecryOnmuku Y30ekucTaH.
V36ekckuit buonornuecknit Kypna, - Tamkent: - 2021, No2,
c. 7-11.

Amu-3ane, I'I. ArTnokcumanTHas cucreMa kiaetok Dunaliella
salina IPPAS D-294 momuduuupoBaHHbIX 2,6 1u-mpem-0yTuit
(GEeHOIOM B ONMTHUMAIBHBIX M YCIOBHSX BBICOKOH COJCHOCTH /
['U. Amu-3age, A.P. Jxanuaosa, U.B. ITupmyn [u ap.] //
Ekologiya va su tesarriifati, - Baky: - 2021. Ne2, - ¢. 6-14.
Anu-3ane, I.W. YcroitunBoctu (yHKIMOHATIBLHON aKTUBHOCTH
U anTHOKcuAaHTHOH cucteMsbl kietok Dunaliella salina IPPAS

27



24,

25.

26.

217.

28.

D-294 mMoauduIMpOBaHHBIX HMOHOJIOM B ONTHUMAJbHBIX H
ycnoBHusX BbicOKOW coneHoctn / .M. Anm-zame, A.P.
HMoxamunoa, U.W. Amuer [u np.] // Becnik I'pomsenckara
m3sipokayHara YHiBepcitota ims SHki Kynanel. Cepwis 5.
Okanomika. Caupisiioris. bisutoris, - benapycs: - 2021. 11 (2),
-c. 101-114.

Amu-3ane, I'. Y. Karanasuas aktuBHOCTh B Kierkax Dunaliella
salina IPPAS D-294, moauduuupoBanubix 2,6 1u-mpem-0yTHil
(EHOJIOM B YCIIOBHUSAX BBICOKOM COJICHOCTH NIPU ONTHMAaJIBHOM U
HU3KOTEMIIEPAaTypHOM peKMMax KyJIbTHUBHPOBaHUS / Anu-3aje
I'"U., Axanuaosa A.P., Xanmunos P.U., Cyneiimanosa JI.M. //
Axagemusi Hayk PecnyOnuku V30ekucran. Y30eKkckuit
buonornueckuii XKypuan. — Tamkent: - 2021. Ne4, - ¢. 30-35.
JuxkaauwinoBa, A.P.  Pe3ucreHTHOCTh  (PyHKIIMOHAIBHOM
AKTUBHOCTH MOIU(HUIMPOBaHHBIX HOHOIIOM KjieTok Dunaliella
salina IPPAS D-294, x neiictButo octpbix 103 Y ®-B paguanuu
B ONTUMAIbHBIX M B YCJIOBHSX BBICOKOW cojenoctd // -
Tamkent: Y30ekckuii buonorngeckuit Xypuan, — 2022. Nel. -
c. 9-14.

JxanuiaoBa, A.P. OtTBeTHble peaklMM aHTUOKCHIAHTHOU
cucteMbl W (yHKIHOHaNbHas ycToWuuBocTh kK Y®-B
uanyuennto  kinerok  Dunaliella  salina  IPPAS  D-294
MOIUGUIMPOBAHHBIX 2,6  nu-mpem-OyTun  (GEHOIOM B
ONTHUMAJIBHBIX YCIIOBHSX H MPH BBICOKOW colieHocTH // - baky:
Advances in Biology & Earth Sciences, - 2022. 7 (1). - p. 59-
71.

Amu-zage TI'.W., JIxammmnoBa, A.P., Xamumos, P.H.
doTocuHTeTHYECKAs] OMONIPOAYKTHBHOCTH Kierok Dunaliella B
NpPUCYTCTBUH repOunuaa Hopdiypasona, // Cbezn Poccuiickoro
dboTobnonornyeckoro oomiecTBa. Marepuanbsl che3na. - IOC.
[encu: - 14-20 cents6ps, - 2014, - ¢. 35.

Amm-3ane I'.W. , I:xkanunoBa, A.P., Xammos, P.U., 3eiinanosa,
HM. ®otocunrernueckass  OHONPOAYKTUBHOCTh  KIIETOK
Dunaliella B mpucyrctBun metuinenoBoro cuero, // 'V Cwe3n
poccuiickoro 6noduzndeckoro obuiecTsa, - Poctos - Ha J{oHy, -
4-20 oxTs0ps, - 2015, - c. 252.

28



29.

30.

31.

JxamunoBa, A.P., lNanannapnu, N.3. Pe3aucTeHTHOCTh KIIETOK
Dunaliella x Y®-B wusiaydeHuto mnpud HH3KOTEMIIEPATypHOM
ctpecce, /| «Miiasir Biologiyanin Innovasiya Problemlori»
mdovzusunda VI Beynolxalq Elmi Konfransinin Materiallari, -
Baki: BDU - 26-27 Aprel, - 2016, - s. 47.

Jalilova, A.R. Photosynthetic activity of Dunaliella salina

IPPAS D-294 cells modified with synthetic antioxidants under

UV-B irradiation // Innovations in Biology and Agriculture to

Solve Global Challenges. Conference of Young Scientists and

Students. Dedicated to the 90th Anniversary of Academician

Jalal A.Aliyev - Baku: - october 31, - 2018, - p.50

Amu-3ane, I'.U., JxanuniaoBa, A.P., Mareppamona, X.X., Anuen
N.U. TlepekucHoe OKHMCIACHHE TUMHMIOB B KieTkax Dunaliella
MOJU(DHUIIMPOBAHHBIX ~ HOHOJIOM  TPH  ONTUMAJIBHOM U
HU3KOTEMIIEPaTYPHOM peXuMax KynabTuBupoBanus // AMEA-
nin miixbir izvi, omakdar elm xadimi, professor D.M. Haciyevin
anadan olmasmin 90 illik yubileyina hosr olunmus elmi
konfransin materiallari, - Baki: Tabib - 2019, - 5. 239-245.

29



Dissertasiyanin miidafiosi 2022-ci il tarixinda
saat ” - da Baki Dovlot Universiteti nazdinde FD 2.31
Dissertasiya surasinin iclasinda kegirilocok.

Unvan: AZ 1073/1, Baki soh., Akademik Zahid Xolilov kiic., 33,
BDU, asas bina, III mortoba, 316-c1 auditoriya.

Dissertasiya ilo Baki Dovlot Universitetinin kitabxanasinda tanis
olmag mumkandr.

Dissertasiya vo avtoreferatin elektron versiyalart Baki Dovlot
Universitetinin rosmi internet saytinda yerlosdirilmisdir
(http://elibrary.bsu.edu.az).

Avtoreferat <« 7 2022-ci il tarixindo zoruri Unvanlara
gondoarilmigdir.

30


http://elibrary.bsu.edu.az/

Capa imzalanib: 16.09.2022
Kagizin formati: A5
Hocm: 37476

Tiraj: 30

31



