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STRES ZAMANI YUMSAQ BUGDA (T. aestivum L.)
NUMUNOLORINDS KICIKMOLEKULLU
ANTIOKSIDANT SISTEMIN FOALLIGI

Z.S. IBRAHIMOVA, G.i. HOSONOVA
AMEA Genetik Ehtiyatlar Institutu
Baki / AZORBAYCAN

ziyade.ibrahimova @gmail.com

XULASO

Todgiqatda yumsaq bugdanin (T. aestivum L.) 9 névmiixtalifliyinin 13 niimunasindaen istifade edilmisdir. Fi-
totron seraitinda (21°-22° C, 60%-70% riitubat, 16/8 saatliq fotoperiod, 10000 liiks isiq) ciicordilmis 5 giinliik bitkilar
24 saat miiddatinde davamliliq haddins uygun quraqliq ve duz stresina (20 atm saxaroza va 16 atm NaCl mahlul-
lar1 vasitesila) ve 3 giin arzinds siini qocalmaya (40° C ve 95% riitubat) maruz qaldigdan sonra prolinin migdar1
toyin edilmis ve fizioloji-morfoloji analizlor aparilmisdir. Noticalor gostordi ki, bitkilorde quraqliq daha siiratla
boyatmani daf etmis, clicortilorin toxumalarinda sululugun azalmasma, habels turqorun zsiflomasine va prolinin
daha ¢ox toplanmasina sebab olmusdur. Soranligin bitkilars tasiri daha miilayim olmusdur. Miidafio sisteminin
stres amillarin tasirine forqli deracoda cavab reaksiyas: gostormasi askar edilmisdir. Prolinin miqdarina gore alinan
naticalare asasan, ehtiyat prolin fondunun az oldugu hassas formalarda stres amillarin tesiri ilo adaptasiya mexa-
nizmlarinin daha feal ise diismasinin zaruriliyi haqda miithakims yiiriitmak olar. Bazi niimunoslords stres zamani
ehtiyat prolinin sarf edilmasive stres miiddatinds antioksidant miidafis sisteminin feallasmamasi1 miisahide edil-
migdir.

Acar sozlar: bugda, quraqlig, soranlig, siini qocalma, prolin, fotosintetik pigmentlor, boyatma.

AKTUBHOCTb HU3KOMOEKY ASIPHON AHTUOKCUAAHTHOV CUCTEMBI Y OBPA3IIOB
MSITKOVI IIIITEHULIEI (T. aestivum L.)BO BPEMSI CTPECCA

PE3IOME

B nccaeagosanum ucroapzosaan 13 odpasnos 9 pasHosuaHocreit Markon mmenunsl (T. aestivum L.). 5-tu
AHeBHbIe pacTeHIs, IPOpPOIIeHHbIe B YCAOBIAX PUTOTpOHA Ipu TeMmepatype 210-220 C, paaskxHocTy -60%-70%,
gacosoM ¢orortepuoge -16/8 n ocserennu - 10000 A10Kc, B TeueHne 24 9 OBIAU TTOABEPTHYTHI 3aCyXe U 3aCOAEHIIO
pactsopamu 20 at™ caxapossl 1 16 atm NaCl u yckopernomy crapennio (40° C u 95% Baa>xHOCTHM), TTOCA€e YeTo B
HIX OIpeAeAsAN CoAeprKaHue MPOAVHA U MPoBOAUAN GU3NO0A0TO-MOPPOA0TMIecKrie aHaAU3EL. Pe3yAbTaThl I10-
Ka3aau, 9TO 3acyxa CITOCOOCTBOBaAa Do.ee DBHICTPOI OCTAaHOBKE POCTa, YMEHBIIIEHNIO OBOAHEHHOCTH TKaHel Ipo-
POCTKOB, a TakXe 0caabAeHNIO Typropa 1 HaKOILAeHMIO 3HaYMTeAbHOTO CoAep KaHIs ITpoanHa. BansHue 3acoae-
HILST Ha IIPOPOCTKH Ob110 601ee yMepeHHBIM. BBIABA€HbI pa3ANdIsl B OTBETHBIX PeaKIIVIAX 3al[UTHO CHCTEMBI IIPO-
pocTkoB Ha crpecc ¢pakropsl. Ha ocHOBaHMM ITOAYYEHHBIX Pe3yAbTaTOB MOKHO YTBEpP>KAATh, YTO AAs 4yBCTBU-
TeABHBIX (POPM, XapaKTePU3YIONINXCS HU3KMM YPOBHEM DHAOTEHHOTO IIPOANHA, CYIIIeCTBYeT BO3MOXKHOCTD YCH-
AeHMsI aKTUBHOCTY MEXaHM3MOB aJallTaliii 3a CIeT CTPECCOBBIX PaKTOPOB. Y HEKOTOPBIX O0PA3LIOB IIpU CTpecce
HabAI0AaAMCh UCIIOAB30BaHIEe DHAOTEHHOTO IIPOAVHA ¥ HEaKTUBHOCTh aHTMOKCUAAHTHO 3aIlIITHON CICTEMBI.

Kaxouesbie caoBa: nmeHnna, 3acyxa, 3acoleHne, yCKOpeHHoe crapeHne, IIpoAanH, Cl)OTOCI/IHTETI/I‘IECKI/Ie Imnr-
MEHTBI, POCT.

ACTIVITY OF LOW MOLECULAR ANTIOXIDANT SYSTEM OF BREAD
WHEAT SAMPLES (T. aestivumL.)DURING STRESS

ABSTRACT
In this research, 13 samples of 9 varieties of bread wheat(T. aestivum L.) have been studied.5 days plants ger-
minated in phytotron conditions(21%-22° C, 60% -70% humidity, hourly photoperiod -16 / 8, lighting - 10,000 lux,),
were subjected to drought and salinization within sustainability (solutions of 20 atm sucrose and 16 atm NaCl)
within 24 hours andaccelerated aging (40° C and 95% humidity), after which the content of proline was determined
and physiological - morphological analyzes were performed.The results showed that drought caused to faster
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growth stagnation in plants,reduce the water content of seedling tissue,as well as the weakness of turgor and the
significant proline content accumulation.The effect of salinization on seedlings was more moderate.Revealed
differences in responses of the protective system to stress factors.Based on the results obtained, it can be argued
that for sensitive forms characterized by a low level of endogenous prolineresource, there is a need of enhancing
the activity of adaptation mechanisms due to stress factors.It was observed that some samples use their proline
resource under stress factors and deactivation of antioxidant defense system during stress.

Keywords: wheat, drought, salinization, accelerated aging, proline, photosynthetic pigments, growth.

Giris

Qlobal istilogsmalarls alagadar olaraq, iqlim dayismalari quraqligin ve soranligin artmasi
ils xarakterizs olunur. Mévcud sarait ilk ndvbada bitkilorde su defisitinin yaranmasina sabab
olur. Bitki hiiceyrasinds su balansinin saxlanilmasi bir ne¢s mexanizm iizre bas verir. Stres
soraitde hiiceyronin su ilo temin edilmasini tanzimlemayen giiclii miidafis mexanizmlori
foaliyyat gostorir. Onlardan biri antioksidant miidafis sisteminin ki¢ik molekullu birlogsmale-
rinin toplanmasidir. Bu birlegsmalara amin tursulari (prolin, alanin, glisin ve s.), betain, glisin-
betain, gsokarspirtler, sokerlor aiddirlar. Su potensialini agsagy salan osmolitler, o climladen
prolin bitkilarin su ils tachizatin1 barpa edirler. Bununla yanasi, fermentlarin inaktivlesmasi-
nin qarsisinin alinmasinda, struktur ziilallarin tamliginin ve hiiceyra membraninin funksio-
nal aktivliyininqorunmasindaistirak edirlor [4]. Bitkilords prolin ¢oxfunksiyali stres metabo-
litlarden biri olub, indiki tesavviirlors gore osmoprotektor faaliyystinden basqa, ham do sape-
ron, antioksidant, siqnal-tanzimlayici ve s. funksiyalarin da dasiyicisidir [8, 10, 15]. Stressor-
larin tasiri zamani gostarilen effektlarin meydana ¢ixmasmna garait yaranir. Prolin amin tur-
susu stresla alagasi olmayan funksiyalar1 da yerins yetirir. Masalan, fizioloji normal seraitda
prolinin xeyli hissasi reproduktiv orqanlara naql olunur. Prolinin toplanmas: bitkilarde gicok-
loma dovriiniin baslamasin bildirir ve tozcuq ve toxumlarin normal inkisafi ti¢lin zeruridir
[12, 13].

Prolin quraqliq ve duzluluq stresi zaman1 adaptasiya mexanizmlarini effektiv sokilda ise
diismayoe sovq edir[1]. Prolin heterotsiklik amin tursusu olub, bir ¢ox bitkilerds biotik va abi-
otik streslarin tasiri zamani akkumuls olunur. Stres soraitinds prolinin akkumulyasiyas1 ham
onun sintezinin artmasi, ham ds oksidlagmis amin tursusunun reduksiyas: hesabina bas ve-
rir. Stres zamani toplanan prolinin aksar hissasinin peroksisomlarda qlutamatdan sintezi he-
sabina amale galmasi haqda malumatlar verilir. Eyni zamanda prolinin oksidlegsmasinin azal-
masi1 da onun miqdarmin artmasina sabab olur [6].

Aparilan tadqiqat isinin maqgsadi quraqliq ve duz stresi seraitinde bitki orqanizminda
prolinin toplanmasinin dyranilmasi olmusdur.

Tadqiqatin metodu

Tedqgiqatda yumsaq bugdanin (T. aestivum L.) 9 névmiixtalifliyinin 13 niimunaesinden is-
tifade edilmisdir: miltrum k-3,miltrum k-6,erythrospermum k-17,erythrospermum k-31,barbarossa
k-43, ferrugineum k-12,ferrugineum k-24,ferrugineum k-27,leucospermum k-65,erythroleucon k-35,
v. murinum K-71,cainotrics k-72, glaucolutescens k-75. Fitotron soraitinds (21°-22° C, 60%-70%
riitubat, 16/8 saatliq fotoperiod, 10000 liiks isiq)cticordilmis 5 giinliik bitkilor24 saat miiddatin-
de davamliliq haddins uygun quraqliq ve duz stresina (20 atm saxaroza vo 16 atm NaCl mah-
lullar1 vasitasila) va 3 giin arzinds siini qocalmaya (40° C va 95% riitubst) maruz qaldigdan
sonra yarpaqlarda Bates et. al metodu ile prolinin migdar: tayin edilmis [9] ve fizioloji-mor-
foloji analizler aparilmigdir.
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Tadgqiqat isinin miizakirasi vo onun naticalari

Prolinin toplanmasi bitki orqanizmi terafinden stress qarsi ilk induksiya edilen cavab re-
aksiyasidir. Bir sira toedqiqatlarda hiiceyralarin prolin toplama gabiliyyeti név ve sortlarin qu-
raqliq ve soranliga davamliliginin giymetlondirilmasinds selektiv slamat kimi istifads edilir
(11). Bizim apardigimiz islards stres amillarin tasirine maruz qalmig niimunslar arasinda pro-
linin toplanmasina gore genetik variasiya askar edilmisdir.

Stres saraitds prolinin miqdarinda bas veran dayisikliklara gore 13 niimuns tadqiq edil-
misdir (sokil 1,2,3).Biitlin variantlarda genis variasiya miisahide olunmusdur. Nozaratds pro-
linin miqdar1 0,44-2,24 uM/mq intervalinda dayiserak, 6z minimumuna erythroleucon k-35,
maksimumuna miltrumk-3variantlarinda malik olmugdur.

Bitki orqanizminin stres tesirlora birinci cavab reaksiyasi ehtiyat maddalarden istifade
etmoakdir. Ehtiyat maddalere xiisusi fermentlar, o climladen antioksidant enzimlar, kigikmo-
lekullu metabolitlor (masalan, prolin va s.)daxil edilir. Bundan sonra miidafis sisteminin foal-
lagmas tiglin lazim olankomponentlarin sintezi prosesleri giiclenir. Bu barada xeyli adsbiyyat
molumatlart moévcuddur[2]. Bizim tacriibslorde aldigimiz naticelarin bir qgismi toxunulan
masals ils alagali olub, adebiyyat malumatlari ils do uzlasir. Bels ki, miltrumk-3niimunasi bit-
kilsrinds prolinin miqdar1 haer {i¢ stres amilin tesirinden 2 dafs azalaraq, nazarast gostericisinin
51,5% ni toskil etmisdir. Bu ise o demoakdir ki, stresin tasir etdiyi bir giin arzindal,17uM/mq
yas kiitloys prolin sarf edilmisdir ve bu kemiyyat 1 mq yas kiitleys istifade olunmus prolin
fondunun 0l¢iisii olaraq, diger azalma miisahide olunan niimunalaerden an ¢oxudur. Giiman
olunur ki, stresin tosir etdiyi miiddat antioksidant sistemin kigikmolekullu elementlorinin,
bizim halda, prolinin yeniden sintezi {iglin talob edilon miiddatdon azdir.Oxsar hal tadqiq
edilon diger niimunalarden ferrugineum k-27 vo leucospermumk-65 clicortilorinde rast golinmis-
dir: birinci variantda prolinin miqdar1 nazarste gore quraqliqda 64,8%, siini qocalmada 47,2%;
ikinci variantda ise quraqliqgda 93%, soranliqda 83% tagkil etmisdir.

Quraqliqda prolinin miqdar 0,71-2,85 uM/mq diapazonunda giymatlar almisdir: an asag:
giymat erythroleucon k-35, an yiiksok gostorici iso cainotricsk-72 niimunasine aid olmusdur.
Cainotrics k-72 bitkilarindeprolinin miqdar1 nazarate gore 4,45 dafe artaraq, an yiiksok hadde
catmisdir.Quraqliqda prolinin miqdarmninnazarasts gore an yaxin giymatlar aldig bir ne¢e nii-
munadan miltrum k-6,erythrospermum k-17 ferrugineumk-24 tacriibs variantlarmm gostermak olar.

Soranliq saraitinda prolinin miqdar1 0,93uM/mq ile 2,16uM/mq arasinda deyismisdir.On
asag1 gostarici yenas da erythroleuconk-35 variantina maxsus olmusdur. Duz stresinin tasiri al-
tinda erythroleuconk-35 vo cainotricsk-72 tacriiba variantlarinda prolinin miqdar:1 nazarat gos-
toricilorinden texminan 2 dafs ¢ox olmusdur.Leucospermumk-65 clicortilorinds prolinin miq-
darmin nazaratdan 17% az olmasi (nazarats gore 83,3%) ehtiyat prolinin bir sutka arzinds 0,2
uM/mq qgadar serfi ve yeni prolin amin tursusunun sintezinin longimasi baradas fikir yiiriitma-
yo 9sas verir.

Siini qocalmaya maruz qalmis bitkilards prolin amin tursusunun miqdar: 0,72 vs 1,77
uM/mq arasinda dayismisdir. Prolinin an yiiksak gostaricisi glaucolutescensk-75 tacriibe vari-
antinda miiayyan edilmisdir ki, bu qiymat hom do nazarate gors 2,6 dafe artaraq, an yiiksak
natice olmusdur. Nozarata an yaxin ve ona barabar gostarici barbarossak-43 niimunasinds ol-
musdur.
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Sak.1. Yumsaq bugda niimunsalerinds quraqliq ve duzluluq seraitinda prolinin miqdar: (uM/mgq);
3 2.85

1-nazarat, 2-quraqliq, 3-duzlulugq, 4-siini qocalma

Maraqhdir ki, prolinin nazarate gore quraqliq, duzluluq va siini qocalma garaitinds de-
folorlo artimi noazarst variantlarinda prolin amin tursusunun konstitutiv miqdarinin asag:
oldugu variantlarda (erythroleucon k-35, cainotricsk-72 vo glaucolutescens k-75) bas vermisdir.
Gorlintir, verilon stresin tosirine tab gotirmak {i¢iin bu formalarda miidafis sisteminin daha
gliclii sokildoa iso diismosi tolab olunmusdur. Prolinin an ¢ox toplandig variantlar (bu kemiy-
yoto sintezi ilo yanasi, hom ds ziilallarin deqradasiyas1 naticasinda prolin amin tursusunun
ayrilan miqdar1 da alave edilmakle [6, soh.9]) daha hassas bitkilor oldugu geyd edilmisdir.
Cainotrics k-72 clicartilorinds prolinin miqdar1 quraqliqda nazaratden 4,45 dafe ¢ox olmusdur.
Davamli bitkilards prolinin miqdar1 nazarate yaxin ve ya az farqli olmusdur. Bu hali davamh
bitkilarin suyu toxumalarda saxlaya bilmasi ve onlarda reparasion qabiliyyetin daha yiiksek
olmasi ile izah etmak olar [7].Bitki ne gadar geyri alverisli seraito davamsizdirsa, onun toxu-
malarinda prolinin miqdar1 davamh bitkilarle miiqayisede hom tez artir, ham da ¢ox olur.
Davamli bitkilardas ise prolinin miqdarinin nazaratden kaskin forqlonacayi qadar artmasi {igiin
daha giiclii stres amilin olmasi taleb olunur [5].

Yumsaq bugda clicortilerinin stres amillorin tesiri altinda inkisafinin vizual miisahidesi
va fizioloji analizlorin naticalori cadval 1-do verilmisdir. 1 ve 3 sutkaliq stres tosirden sonra
aparilmis fizioloji parametrlarin (ciicartilorin uzunlugu) tayini gostardi ki, ciicartilerin boyat-
masi qgisman langimis va 1 giinliik quraqliq stresinden sonra onlarin boyu nazarat bitkilorin-
den al¢aq olmusdur. Bir niimuna (miltrum k-3) istisna toskil etmis vo nazaratden (13,2sm) 1
sm uzun olmusdur (14,2sm). Soran miihitds 1 giinliik stresdon sonra 2 niimunada bitkilarin
boyu nazarate gore artsa da (miltrum k-3, ferrugineum k-24), biitiin diger niimunalardas bitki-
larin boyatmasi langimis va ciicertilor nazarstdan algaq olmuslar.

Sak.2 Yumsaq bugda niimunalarinds quraqliq ve duzluluq saraitinds prolinin miqdar: (uUM/mq);
3

2.41

2.5

2

k-6 miltrum k-3 miltrum k-24 ferrugineum  k-27 ferrugineum

1-nazarat, 2-quraqliq, 3-duzlulug, 4-siini gocalma
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Sak.3. Yumsaq bugdaniimunalarinds quraqliq ve duzluluq seraitinds prolinin miqdar1 (uUM/mq);

2.5

5 1.91 183
15 + 1.35 1.4

1.21 1.23 £33 12, 1,
11 1.04 11 1.1 A2,

1+ 0.8
05 -

0 |

K-17 K-12 Ferrugineum K-43 Barbarossa  K-65 Leucospermum
Erythrospermum

1-nazarat, 2-quraqliq, 3-duzlulugq, 4-siini gocalma

Stres tasirin 3-cii giinii aparilan miisahidslor saralmis ve ayilmis bitkilarle yanasi, cticor-
tilarin aksariyyatinda xlorofilin deqradasiya etmadiyini ve su balansinin, hiiceyralards tur-
gorun gorundugunu gostardi.

Bes giinliik duz stresindon sonra tadqiq edilen bitki obyektlorindon miltrum k-3 istisna
olmagla (onun cticortilarinin uclarinda saralma, govdalarinin ayilmasi ve solmas: miisahida
edilmisdir), diger niimunalards fotosintetik pigmentlor qorunmus, toxumalarda turqor te-
min olunmus, boyatma gismen miisahids olunmusdur. Soranliqdan farqli olaraq, quraqhigin
tosiri niimunsalarin bir gisminds saralma ve solmalar (miltrum k-3), govdalarin ayilmasi
(barbarossa k-43, ferrugineum k-24, ferrugineum k-27) kimi hallarin artmasina sebsb olmusdur.

Cadval 1. Stres tosire maruz qalmis yumsaq bugda ciicartilorinin uzunlugu (sm)

Variantlar
Nozarat quraqliq soranliq Siini qocalma
k- 3 miltrum stresdon avveal 12,9 - - 9,5
Stresdan 1giin sonra 13,2 14,2 14,2 10,2
Stresdan 3giin sonra 17,8 154 15,5 14,1
k- 6 miltrum stresdon avveal 13,2 - - -
Stresdan 1giin sonra 14,7 13,6 14,5 -
Stresdan 3giin sonra 18,0 15,1 14,8 -
k-17 erythrospermum stresdon avvael 12,1 -
Stresdan 1giin sonra 14,4 12,8 13,3 -
Stresdan 3giin sonra 16,9 14,1 15,3 -
k-43 barbarossa stresden avval 11,2 12,3
Stresdan 1giin sonra 12,5 12,7 13,2 14,1
Stresdan 3giin sonra 15,3 14,1 15,2 15,5
k-12 ferrugineum stresdan avvel 11,5 10,9
Stresdan 1giin sonra 13,27 12,0 12,2 12,3
Stresdan 3giin sonra 14,1 14,2 13,8 14,2
k-24ferrugineum stresdean avval 15,0 14,5
Stresdan 1giin sonra 16,5 13,6 17,2 18,1
Stresdan 3giin sonra 19,2 15,3 19,3 20,0
k-27ferrugineum stresdan avval 12,2 13,0
Stresdan 1giin sonra 15,3 13,3 13,2 16,1
Stresdan 3giin sonra 17,1 13,7 14,4 18,2
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k-65leucospermum stresdan avval 12,2 12,2
Stresden 1giin sonra 13,1 12,6 13,2 14,1
Stresden 3giin sonra 16,3 14,1 13,4 16,8

Duz stresinin 7-ci giiniinds aparilan vizual baxis nlimunalarin miixtalif veziyystlarda ol-
dugunu agkar etdi. Erythrospermum k-17, ferrugineum k-12, ferrugineum k-27 cticartilorinin hom
fotosintetik pigmentlari, ham ds su tachizatin1 saxlaya bilmasi miisahids edilmisdir. Ferrugi-
neum k-24 fotosintetik pigmentlori qoruya bilse do, govdalari ayilerak sallanmis, digar nii-
munoalards ciicartiler qisman (miltrum k-6) ve tamamils (barbarossa k-43, leucospermum k-65)
saralmislar. Miltrum k-3 stresin 7-ci giintinde tamamils mahv olmusdur. Quragligin tesirine
qars1 bitkilor daha davamsiz reaksiya gostormislor. Biitiin ntimunslorda bitkilor saralmis ve
ayilmis, lakin 3 ntimunadoe (erythrospermum k-17, ferrugineum k-12, leucospermum k-65) gov-
dalar ayilmoemislor.

Belolikls, naticalor gostoardi ki, bitkilarde quraqliq daha siiratlo boyatmani daf edir, biokiit-
lonin vo ciicartilorin toxumalarinda sululugun azalmasina, habels turqorun zsiflomasilo gov-
dolorin ayilmasine va prolinin daha ¢ox toplanmasina sabab olur. Quraqligdan farqli olaraq,
soranligin bitkilare tesiri daha miilayim olmusdur. Ciicertilar hayat qabiliyystlarini, fotosin-
tetik pigmentlarin tamligini, toxumalarin turqor vaziyyetini, demsli, su tochizatin1 daha uzun
miiddate saxlaya bilmisler. Giiman edirik ki, duzun miisyyan gadar hiiceyre vakuollarinda
toplanaraq, osmotik aktiv madda funksiyas1 dasimagla hiiceyranin su potensialini asag1 sa-
lib, osmotik tazyiqi artirmas: suyun toxumalar tarefinden sorulmasina ve hiiceyrads su balan-
sinin qorunmasima yardim edir. Bu ciir mexanizmin faaliyyati su stresinin inkisafinin erkon
moarhalslarinds taxillarda yarpaqlarin sululugu ve fotosintetik aktivliyin miidafissi ve funk-
sionallig1 tiglin zemin yaradir [3].

Tadgiqatlarimizda miidafis sisteminin stres amillarin tesirine farqli deraceds cavab reak-
siyasi gostormasi agkar edilmisdir. Prolinin miqdarina gore alinan naticalors asasen, ehtiyat
prolin fondunun az oldugu hassas formalarda stres amillerin tasiri ilo adaptasiya mexanizm-
lorinin daha faal ise diismasinin zaruriliyi hagda miithakims yiiriitmak olar. Bazi niimunsalarda
stres tasirin ehtiyat prolinin sarf edilmasina sebab olmasi ve stres miiddastinde antioksidant
miidafios sisteminin feallasmamas1 miisahids edilmisdir (miltrum k-3, ferrugineum k-27, leucos-
permum k-65). Diger niimunslarin quraqliq, soranliq va siini qocalma streslarins miixtalif da-
racoda davamliliq gostarmasi malum olmusdur. Prolinin miqdarina ve fizioloji analizlarden
alinan naticelore istinad edarak, miltrum k-6,erythrospermum k-17,erythrospermum k-31, ferrugi-
neum k-12, ferrugineum k-24 niimunslarinin totbiq edilon stres amillarin tasirine qars1 davamli,
miltrum k-3,cainotricsk-72 niimunalarinin ise hassas olmasi barada fikir ytiriitmak olar.

ODOBIYYAT

1.  Z.S. Ibrahimova Stres soraitinde yonca (Medicago sativa L.) niimunalarinds prolinin miqdarinn toyini. Journal
of Baku Engineering University, V.1, No2, p. 193-197, 2017.

2. ARQarifzyanov, N.N.Jukov, V.V. Ivanisev. Obrazovaniye i fiziologigeskiye reaksii aktivix form kisloroda
v kletkax rasteniy. https//www/science-education/ru/ru/issue. Sovremenniye problem: nauki i obrazovaniya,
Ne 2, p.1-11, 2011. (A.P.Tapudssaaos, H.H.XKyxos, B.B.Msanuires.O0pasosanie 1 pu3noA0TIIeCKIe peaKIun
aKTUBHBIX OPM K1ca0poja B KAeTKax pacreHuit.https//www/science-education/ru/ru/issue. CoBpemeHHbIE
mpo0.aeMsI Hayku 1 oOpasosanus, No 2, ¢.1-11, 2011)

3. A.A.lvanov. Sovmestnoye deystviye vodnoqo i solevoqo stressov na fotosinteticeskuyu aktivnost listyev
psenis1 raznoqo vozrasta. Fiziologiya i bioximiya kult. rasteniy, V.45, Ne2, p. 155-163, 2013. (A.A. VsaHOB.

70



Stres zamani yumsaq bugda (T. aestivum L.) niimunalarinda kicikmolekullu antioksidant sistemin faallig1

10.

11.

12.

13.

14.

15.

CoBMecTHOe JeVICTBIIe BOAHOIO I COAE€BOTO CTPeccoB Ha (POTOCUHTETUUECKYIO aKTMBHOCTD AVCTLEB IIIIeHUIIBI
pasHoro BospacTa. Pu3noa0rusa u 6MoXuMms KyAsT. pacternii, T.45, No2, c. 155-163, 2013)

VL.V.Kuznetsov,N.I. Sevyakova Prolin pri stresse. Biologigeskaya rol, metabolizm, requlyasiya. Fiziologiya
rasteniy, T.46, s. 321-336, 1999. (Kysnenios Ba.B, Illesaxosa H.V. ITpoanu mpu crpecce. buoaormyueckas poas,
MeTaboansM, peryasaiys.Pusnoaorns pacternii, T.46, crp.321-336, 1999.)

A'F. Kirillov i dr. Otsenka soderjaniya prolina v rasteniyax soi pri vozdeystvii zasuxi i zasoleniya, Doklad1
po ekologiceskomu pogvovedeniyu, Nel, vip. 18, s. 194-201, 2013.(A.® Kupnaaos.u ap. OlieHKa cogep>KaHus
IIPOAMHA B PACTEHVAX COM IIPM BO3AEVICTBUM 3acyXU U 3acoAeHns. JoKaaAbl IIO DKOAOTMIECKOMY II0YBOBe-
Aennio.Nel, seim 18, crp 194-201, 2013)

Yu.E. Kolupayev i dr. Prolin: fiziologiceskiye funktsii i requlyatsiya soderjaniya v rasteniyax v stressovix
usloviyax, Visnik Xarkivskoqo Nasionalnoqo Aqrarnoqo Universitetu, seriya biologiya, vip.2(32), s.6-22,
2014. (FO.E.Koaymaes u ap. I[Ipoann: pusnosormaeckue GyHKINN U PETYASALNS COAEPKAHMS B pACTEHISIX B
cTpeccoBEIX ycaosusax.Bicauk Xapkisckoro Harrionaasnoro ArpapHoro YHiBepcureTy, cepist 6ioaoris, BuIIL.
2(32), c.6-22,2014.

O.S. Sakariyavo i dr. Izmeneniye soderjaniya vodi i prolina u raznix po zasuxoustoycivosti sortov psenitst v
xode adaptatsii k vodnomu defitsitu i na etape vosstanovleniya, Vestnik Nijeqorodskoqo Universiteta, seriya
biologiya, 5.89-94, 2001 (O.C. Cakapusso u gp.VIsmeHeHUe cogepsKaHNUs BOABI U IIPOAMHA Y Pa3HBIX I10 3aCy-
XOYCTOIYMBOCTY COPTOB IIIIEHUIIBI B XOA€ ajallTalluy K BOAHOMY Ae(UIINTY U Ha DTalle BOCCTAHOBAEHs,
Becrauk Hirkeropoackoro YHuBepcurera, cepus 6moaorus, ¢.89-94, 2001)

T.N. Sosinkova, N.L. Radyukina i dr. Prolin i funksionirovaniye antioksidantnoy sistemi rasteniy i kultiviru-
yemix kletok Thellungiella salsunigea pri okislitelnom stresse, Fiziologiya rasteniy, T. 60, Ne 1, s.47-60, 2013.
(T.H.Commmnxosa, H./1.Pagiokuna u ap. [Ipoans n pyHKUMOHMpOBaHIE aHTMOKCUAAHTHOI CICTEMBI pacTe-
HUIT 1 KyasTuBupyemsbix KAeTok Thellungiella salsunigea mpu oxucauteasHom crpecce, Pusmoaorns pacre-
i, T. 60, No 1, ¢.47-60, 2013)

L.S.Bates, R.P.Walden, I.D.Teare. Rapid determination of free proline for water stress studies / Plant Soil,
Vol. 39, p.205-207, 1973.

K.Carvalho, M.K.Campos, D.S.Domingues, L.F.Pereira, L.G.Vieira. The accumulation of endogenous proline
induces changes in gene expression of several antioxidant enzymes in leaves of transgenic Swingle citrumelo,
Mol. Biol. Rep., Vol. 40, p. 3269-3279,2013.

M.M.Chaves, M.M.Oliveria. Mexanisms underlying plant resilience to water defisits: Prospects for water-
saving agriculture, J. Exp. Bot., Vol.55, p. 2365-2384.2004.

D.Funck, G.Winter, L. Baumgarten,.G.Forlani. Requirement of proline synthesis during Arabidopsis repro-
ductive development, BMC Plant Biology, Vol. 12, d0i:10.1186/1471-2229-12-191, 2012.

R.Mattioli, P.Costantino, M.Trovato. Proline accumulation in plants: not only stress, Plant Signal. Behav., Vol.
4, p. 1016-1018,2009.

R.Schwacke, S.Grallath and all. LeProT1, a transporter for proline, glycine betaine, and gammaamino butyric
acid in tomato pollen, Plant Cell, Vol. 11. p. 377-392,1999.

L.Szabados, A.Savoure. Proline: A Multifunctional Amino Acid. Trends Plant Sci., Vol. 15,p. 89-97,2009.

71



JOURNAL OF BAKU ENGINEERING UNIVERSITY - CHEMISTRY AND BIOLOGY
2018. Volume 2, Number 2 Pages 72-77

UoT1532

PEQ-LIMON TURSUSUNUN Na DUZU-SU iKiFAZALI
SISTEMININ AYIRDETMO QABILIYYOTININ TOYINi

SAHBAZOVA G.M., OCAQVERDIYEVA S.Y., SURXAYLI O.E,
SAHVERDIYEV Y.X., MOSIMOV E.O

Baki Dovlet Universiteti

shahbazova.gunel@mail.ru

XULASO

Toqdim olunan isds polietilenglikol-limon tursusunun Na duzunun suda mahlulu ikifazali sisteminin hal
diaqrami qurulmus ve bu sistemin ayirdetma qabiliyyati (n”) toyin edilmisdir. Daha sonra bir sira duzlarin (natrium
sulfatnatrium karbonat) bu sistemin hal diagramina ve ayirdetms qabiliyyatinin giymatine tasiri dyrenilmisdir.
Miiayyyen olunmusdur ki, alave olunan duzlar (natrium sulfatnatrium karbonat) polietilenglikol-limon tursusu-
nun natrium duzu-su ikifazal sisteminin hal diaqramini koordinant baslangicina dogru, heterogen oblastin art-
masl istiqgamatinda ( homogen oblastin azalmasi istiqgamatinda) stiriisdiiriir, yeni ikifazal sistem komponentlarin
daha kicik konsentrasiyalarinda amals galir. Eyni zamanda slave edilon bu duzlar (natrium sulfat,natrium karbo-
nat) PEQ-limon tursusunun natrium duzu-su ikifazah sisteminin ayirdetms qabiliyystinin (n") giymetini artirmisdar.

Acar sozlar: polietilenglikol, limon tursusunun natrium duzu, ayirdetm qabiliyyati, natrium sulfat, natrium
karbonat.

DETERMINATION OF SEPERATION ABILITY OF POLYETYLENGLICOL-SODIUM
SALT OF CITRIC ACID-WATER

ABSTRACT

In this paper, we investigated the effects of some salts (sodium sulphate, sodium carbonate) on the phase diag-
ram of the aqueous two-phase system PEQ-sodium salt of citric acid-water and its separation ability has been
studied. Experimental phase diagrams and the influence of sodium sulphate and sodium carbonate to the phase
diagram are presented. It was found that the phase diagram of binodals in the presence of this salts (m sulphate,
sodium carbonate) are mixed in the direction of increasing the heterogeneous region (decreasing homogeneous
region) of the phase diagram.In other words, the separation of phases process occur at low (high) concentration of
polymer and salt which formed phases. At the same time, these salts have increased the value of separation ability
of PEQ-sodium salt of citric acid-water.

Keywords: polyetylenglicol, sodium salt of citric acid, separation ability, sodium sulphate, sodium carbonate.

OIPEAEAEHUE PA3AEANTEABHOV CITIOCOBHOCTU
MOAVBTUAEHT AMKOAb-HATPUEBAS COAb AMMOHHOW KMCAOTEI-BOAA

PE3IOME

B 910711 cTaThe MBI MCCAEA0BAAN BAMAHME HEKOTOPBIX coAeit (CyabdaTa HaTpusI, KapOoHaTa HaTpus) Ha Pa-
30BYIO AMarpaMMy BOAHOU AByxasHoit cucteMsl IOl -HaTpmeBast coAb AMMOHHOI KUCAOTEI-BOJa U €e pasAeAn-
TeABHYIO CITocoOHOCTE. [IpeacTaBaeHsl DKcepuMeHTaAbHEIe (a3oBble AarpaMMBl U BAMSHIUE CyabdaTa HaTpusa
1 KapOoHaTa HaTpus Ha Pa3oByIO guarpammy. briio oOHapy>keHo, 9To (pasosast AmarpaMMa OmHOJaAeit B Ipu-
CYTCTBUMU STUX coeii (Cyabdar HaTpus, KapOOHAT HaTPM:) CMeIINBaeTCsl B HallpaBAeHNI YBeANIeHs TeTepOreH-
HOJ1 00AacTu (yMeHbIIIeHIe TOMOTeHHO o0aactu) $pa3oBoil AnarpaMMel. ApyrmMm caosamu, pasdedeHue ¢as
IIpOTeKaeT IIPY HM3KOM (BBICOKOI) KOHIIEHTpalMy II0AMepa M COAM, B KOTOPBIX 00pasyiorcs ¢gasbl. B 1o ke Bpem:
ST COAY TIOBBICUAY 3Ha4YeHNe pasJeasioneli cocodoHocty I1OT -HaTpueBoi coAn AMMOHHO KIMCAOTHI-BO/HL.

Karouesbie ca0Ba: MOAMSTUAEHIANKOAD, HaTpHeBas COAb AVIMOHHON KMCAOTHI, Pa3AeANTeABHON CIIOCOOHOCT,
cyandat HaTps, KapOOHAT HATPMSL.

Ikifazali sulu polimer sistemlori ilk dafo genig XIX asrin ortalarinda Isveg tadqigatcist P.
O.Albertson |11 torafindon todqiq edilmisdir. O, gostormisdir ki, ziilallar, nuklein tursular1 vo
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s. kimi bioloji manseli maddalari, hiiceyrs, virus ve s. kimi bioloji hissaciklari ikifazali sistem-
lardas hall etdikds, hoamin maddslarin sistemin eyni zamanda tarazliqda olan fazalar1 arasin-
da geyri-barabar paylanmasi bas verir ki, bu da hassas ve dayanigsiz struktura malik olan bio-
loji maddalerin hissaciklerini, onlarmn nativ xiisusiyyatlarini saxlamagqla, alds etmaye imkan
verir. Bels ki, ikifazali sulu sistemlarin har iki fazasinin asasini su togkil etdiyinden bu sistem-
lorden bioloji hissaciklari yumsaq ayirmaq maqsadlo istifads etmok gox alverislidir. Tkifazal
sistemlarin, eyni zamanda mdovcud olan va bir-birinden hidrofobluqglarina gors forqlenan fa-
zalar1 arasimda bioloji maddslerin paylanmasinin arasdirilmasi, coxkomponentli, oxfazali sis-
tem olan canli orqanizmda gedan bir sira proseslarin o climladen maddaler miibadilasi prose-
sinin bazi magamlarina aydinliq gatire bilar. Ikifazali sistemlarin asas spesifik cohati do mohs
onlarin fazalarinin terkiblarinin insan orqanizminin 75-80% ni teskil eden sudan ibarat olma-
sidir.

Moalum oldugu kimi, canli orqanizmin asas hissasini su ve yiiksakmolekullu birlogsmalor
toskil edir ve orqanizmdoki maddalar miibadilasi asasen gan vasitasi ilo hayata kegirilir. Cox
komponentli cox fazali sistem olan canli orqanizmda gedan proseslarin an sade modelini ya-
ratmaq tiglin ikifazali polimer-polimer-su sistemlorindan istifade etmok olar. Dogrudan da,
ikifazali polimer-polimer-su sisteminin eyni zamanda tarazliqda olan fazalarinin asas hisse-
sini su ve polimerlar tagkil edir. Bu fazalar bir-birinden polimer torkibi ils ferqlondiklari kimi
maddalarin geyri barabar paylanmasini tomin edon asas sartlorden biri olan hidrofobluglar:
ilo da forglenirler. Qeyd edak ki, aparilmis coxlu sayda tadqiqatlar gostormisdir ki, 111 tedqiq
olunan sistemlar ganda movcud olan ¢ox ciizi deyisikliyi (xestslik ve ya stialandirma zama-
n1) hiss edir vo bu dayisikliyin bas verma sobablarini keyfiyyotco izah etmak olur 12,61. Mo-
lum oldugu kimi,bels sistemlards miixtalif maddalarin qeyri-barabar paylanmasi hamin mad-
dalarin sistemin fazalarmin su miihitlari ile hidrofob va hidrofil qarsiligh tesirininin miixts-
lifliklari ilo alagadardir. Ogar hall olunan maddas hidrofob fazaya yigilirsa bu madda nisbi hid-
rofob, aks halda ise hidrofil olur. Xarici amillarin tasiri ile (stialanma va ya har hans1 patalo-
giya) paylanma doayisirss, onda hamin madds molekullarinda bas vermis konformasiya de-
yismasi v buna uygun hidrofob qarsiligh tesirin deyismasi barade miilahizsler yiiriitmak olar.
Basqa s6zls, ikifazali sulu polimer sistemlarinds paylanma metodu ile nainki, xastsliyi qeyd
etmoak, homginin, xastaliyin yaranmasi mexanizmi barads miiayyan fikirlor sdylomok olar.
Polimer-polimer-su ikifazali sistemlorinds paylanma metodu bioloji hissaciklarin temizlen-
mosi tigiin effektiv bir metod kimi de genis istifads olunur |11. Boyiik mahsuldarliga ve key-
fiyyote malik olan bu metoddan daha genis va effektiv istifade etmak {igiin yeni sistemlarin
axtarigl, todqiqi ve tetbigi gox vacibdir 14,61. Ikifazali polimer-su sistemlorinds paylanma
metodundan ziilallarin va diger bioloji hissaciklarin sath xassslerini, ziilallarin qurulusunu
va konformasiyasin tadqiq etmak tigiin 12,4| analitik metod kimi das istifade etmak olar. Bu
metodun daha samarali tetbiqi {iciin homogen sistemin (mahlulun) fazalara ayrilmasmin ve
paylanan maddalarin paylanma mexanizmlarinin molekulyar aspektlarinin tahlili de boytik
maraq kasb edir. Aparilmis ¢oxlu sayda todgiqat islerinin naticeleri onu gostarir ki, biomak-
romolekullarin ve elacs da kigik molekullu birlasmalarin ikifazali sistemds paylanmasi siste-
min eyni zamanda movcud olan fazalarinin su miihitinin miixtaliflfyi ilo miisyyen olunur.
Odoabiyyatda 15,7] polimer-polimer-su ikifazali sistemlarindon dekstran-polietilenglikol-su,
dekstran-fikoll-su ve dekstran-polivinilpirrolidon-su sistemlari, PVP-qeyri-iizvi elektrolit iki-
fazali sistemlarinin de bazileri gismen tedqgiq olunmusdur 15,91. Ikifazal sistemin eyni za-
manda movcud olan fazalariin su miihitinin strukturunun miixtslifliyi 6ziinii maddaenin bir
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fazadan digerine ke¢moasi zamani sarbast enerjinin miixtalif ciir doyismosinds biruze verir.
Bu enerjilorin kemiyyetco qiymsatlandirilmasi {iciin B.Y.Zaslavski ve E.©.Masimov yeni metod
isloyib hazirlamigdir 110 |. Bu metodda marker maddalor kimi dinitrofenillosdirilmis amin
tursulariin homoloji sirasinin paylanmasi toklif olunmusdur. Alinan naticelor gostormisdir
ki, marker maddslarin paylanma amsalimin logarifmi (K = CC—III , burada C' vo C"paylanan mad-
denin ikifazali sistemin fazalarindaki ¢oki konsentrasiyalaridir) markerlardoki metilen qrup-

larinin saymdan (ncy,) asililigi asagidaki xetti funksiya ils tosvir olunur:
InK=C+Ency, (1)

Burada C marker molekulunda dayismayen hidrofil qrupunun fazalararas: kegid sarbast
enerjisini, E iso metilen qrupununun fazalararasi kegidsarbost enerjisini xarakterizo eden
omsaldir. Belo ki,

=L = err (2)
molum ifadasini nazars alsaq,
RTINK=AG=RTC+RTEncy, 3)

yaza bilerik. Burada biitov marker molekulunun biitovliitkde RTC ve RTEncy, ise uygun
olaraq markerin dayismayan hidrofil qrupunun ve bir metilen qrupunun ikifazal sistemin
fazalararasi kecid sarbast enerjisini gostarir.

Sekill. Miixtslif imumi tarkibli ikifazal1 sistemlar {igiin InK — ncy, asiliigr.
InK 4 16 =0Cy)
2.(¢f=cfh

(et =)

Lakin miisyyan olunmusdur ki, (3) asililifindaki hoam C, hom E kemiyyatlori ikifazal sis-
temin timumi torkibinden (1,2,3 xattlari) asilidir. Miixtalif imumi torkibli ikifazali sistemlor
ticlin InK — n¢y, asihiligr gakil 1-de verilmigdir. $okilden gortindiiyii kimi bu asililiglar absis

I
oxunu eyni A noqtesinds kesirler. Bu néqtads (ncy, = ncy,) InK=0, K= % =1; c' = c" olur,
yoni paylanan maddaenin konsentrasiyasi har iki fazada eyni olur. Goriindiiyii kimi, n*- DNF
molekulunda metilen qruplarinin els hipotetik sayidir ki, molekul sistemin fazalarinda bara-

bar paylanir. Bu onu gosterir ki, ion va hidrofob hidratasiyalarin (C,E) InK-ya paylar1 baraber
va oks isarali olub bir-birini kompenss edirler. Goriindiiyli kimi C ve E-dan ferqli olaraq

*

n* = —g kemiyyoeti verilmis ikifazali sistemi almaq {i¢lin gotiirtilmiis timumi tarkibden asili
deyil, yoni, sistemi birqiymatli xarakterize eds bilar. n* kemiyyeti miixtslif ikifazal1 sistemlori
bir-birlari ilo miiqayise etmays imkan verir. Bununla yanagsi n* kemiyyetinin qiymstinds pay-
lanan madds ile fazalarin komponentlari arasinda moévcud olan biitiin qarsiligh tesirlar ne-
zars almar.
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n* kamiyyeti ikifazal1 sistemi xarakterizo edan an vacib parametrlarden biri olub sistemin
ayirma va ya ayirdetma qabiliyyatinin gostericisidir. Isde PEQ-CsO7HsNas-H:O ikifazali sis-
teminin ayirdetms qabiliyyoti vo miixtalif salavelarin bu kemiyyetin qiymatins tasirlari yuxa-
rida geyd olunan metodla teyin edilmisdir. $akil 2-de markerlarin DNF amin tursularinin
PEQ-limon tursusunun Na duzu-su sisteminds paylanma smsallarmin loqarifminin marker-
lorin yan zencirindoaki metilen qruplarinin (karbon atomlarinin) sayindan asililig1 gostorilmis-
dir. $akildan goriindiiyii kimi, bu asililiq xattidir ( (1)tenliyins uygun olaraq).

Sakil2. 1)PEQ-CsO7HsNas-H:0O ikifazali sistemi ti¢lin amin tursularimin paylanma amsalinin
logarifminin yan zancirdaki metilen qruplarinin saymndan asililigs; 2) Na2SOs-iin tasiri; 3) Na2COs-iin tasiri

35 4 InK
y = 0.1656x + 2.236

y=0,1433x + 2,1065

y =0.1565x + 1.4503

15 4

0.5 n CH2

MBbslumdur ki, ikifazali sistemlori todqiq etmak {igiin onlarin hal diaqramlari (binodallari,
birlesdirici xattlari va s.) qurulur. Ikifazali sistemlarin konsentrasiyalari arasindaki asililigt
(Creq-Chalimon) xarakterize edan binodal ayri sistemin homogen (birfazali) hissasi ilo heterogen
(ikifazalr) oblastlarini bir-birinden ayirir. Tadqiq etdiyimiz PEQ-CsO7HsNas-H:O ikifazali sis-
teminin hal diagrami ve ona natrium sulfat ve natrium karbonat duzlarinmn tassiri 3-cii sokilde
gostarilmisdir. Ayirdetma gabiliyyatinin, C vo E kemiyyatlorinin qiymatlori codvell-da gos-
torilmisdir.

Soakil3. 1-PEQ-CsO7HsNas-H:0 ikifazali sisteminin hal diaqram ;
3- hal diagramina Na2COs-iin tesiri (n*=13,5); 2-Na250s-iin tesiri (n*=14,7)
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Cadval 1
Sistem n* C E
PEQ-limon tursusunun Na duzu-su 9,3 1,461 0,1565
PEQ-Nalimon-su+Na2COs-su 13,5 2,236 0,1656
PEQ-Nalimon-su+Na250s-su 14,7 2,1124 0,1433

Natica. Sokilden goriindiiyii kimi, slave olunan duzlar (natrium sulfat, natrium karbonat)
polietilenglikol-limon tursusunun natrium duzu-su ikifazali sisteminin hal diagramin koor-
dinant baslangicina dogru, heterogen oblastin artmasi istiqamatindes ( homogen oblastin azal-
masl istiqamatinda) siirtigdiiriir, yeni ikifazali sistem komponentlarin daha kigik konsentra-
siyalarinda amals golir. Bu o demakdir ki, baxilan duzlar suyun strukturunu strukturlagdiran
faktor kimi ¢ixis edir. Naticoda sarbast su molekullarinin say1 azalir, faza amole gotiron kom-
ponentlarin hallolmasi ¢atinlasir ve fazalara ayrilma komponentlsrin daha kigik konsentrasi-
yalarinda bas verir. Eyni zamanda slavs edilon bu duzlar (natrium sulfat, natrium karbonat)
PEQ-limon tursusunun natrium duzu-su ikifazal sisteminin ayirdetms qabiliyystinin (n") qiy-
matini artirmigdir.

Qeyd etmoak lazimdir ki, bioloji hissaciklarin «inca» vo «kobud» ayrilmasi noqteyi naze-
rinden bu sistem «inco» ayrilma tigiin magsads uygundur. Bels ki, ayirma (ayirdetms) qabiliy-
yoti boyiik olan ikifazali sistemds paylanma metodu vasitasi il bir-birinden hidrofobluqlarma
gora koskin forqlonan maddslari ayirdigdan sonra («kobud» ayirma) hidrofobluqglarina gore
bir-birinden az farqlonan maddalari ayirmagq iiciin («ince» ayirma) ayirma qabiliyyati kigik
olan ikifazali sistemdan istifade etmok maqsads uygundur.

Ikifazali polimer-duz-su sistemlarinds do maddalarin qeyri-barabar paylanmasi ikifazali
polimer-polimer-su sistemlarinds oldugu kimi sistemin eyni zamanda m&vcud olan fazalari-
nin miixtalif hidrofobluga malik olmas: ils slagadardir. Bu sistemlsrds paylanilan maddsle-
rin foza qurulusunda istenilan dayisiklik 6ziinii hamin maddanin su ile qarsiligh tasirinde
biiruzs verir ve maddanin hidrofoblugu kemiyystce dayisir. Sistemin eyni zamanda movcud
olan fazalarmin nisbi hidrofobluglarini bilmakls paylanilan maddenin hidrofoblugu hag-
qinda miilahizalar ytirtitmak olar.

9dabiyyatdan malum oldugu kimi polimer-su ikifazali sistemlorinde paylanma metodun-
dan bazi xastaliklarin ilkin diagnozu maqsadi ils istifads oluna biler. Digar terafden bazi xas-
toliklorin yaranmasi ve sagalma mexanizmi haqqinda da bazi miilahizaler yiiriitmak olar.
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SURUNON DOMIRTIKAN BIiTKiSININ STEROID
QLIKOZIDLORININ ALINMASI, TODQIQI VO
KIMYOVI-TOKSIKOLOJi ANALIiZI
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XULASO

MBagqaladao siiriinen demirtikan bitkisinden steroid saponinloerin alds olunmasi, kimyevi cohatden todqiqi ve
kimyavi-toksikoloji analizi istiqgamatinds aparilan eksperiment tadgiqatlarin naticelari sarh olunur. Xammaldan
ilk dafs ii¢ ardicil saponinler fraksiyasi tacrid edilorek 6 fordi qlikozid (A, B, C, D, E vo F saponinlori) soklinds al-
da olunmusdur. Klassik kimyavi ve miiasir fiziki-kimyavi {isullar asasinda saponinlarin kimyavi quruluslar1 tam
miisyyen edilmisdir: A glikozidi diosgeninin (trillin), B glikozidi ruskogeninin monozidleri, C glikozidi diosgeninin
triozidi (diossin), D qlikozidi iss tetraozididir (diossinin). B qlikozidi vo diossinin xammaldan ilk dafe alda olun-
musdur.

Saponini bioloji materialdan tacrid etmak {iciin optimal sarait secilmis, ilk defe alverisli, somarali tocridetma
iisulu toklif olunmusdur. Saponini agkar va toyin etmak ii¢iin ilk dofs hassas, siibutedici vo asan basa galon analiz
tisullart islonib hazirlanmisdir. i1k dafe toklif edilon iisul kimyavi-toksikoloji analiz tocriibasi igiin olduqca alverisli
vo yararldir.

Acar sozlar: siiriinon demirtikan, steroid saponin, kimyavi-toksikoloji analiz.
INIOAYYEHMUE, UCCAEAOBAHMUE U XVIMUKO-TOKCUKOAOTNMYECKUN AHAAU3
CTEPONAHBIX TANKO3NAOB SIKOPLIEB CTEAKOIIINXCSI
PE3IOME

B craThe npeacraBaeHsl pe3yAbTaThl DKCIIEpUMEHTaAbHBIX MICCA€A0BaHII, HalleAeHHbIX Ha IOoAyJdeHle, 1CC-
AejOBaHIe CTPOEHMSI M XMMUKO-TOKCMKOJAOTMYECKOTO aHaAM3a CTepOMAHBIX CAallOHMHOB M3 pacTeHUs AKOpILieB
CTeAIOImUXCsl. BriepBble U3 CBIPBs, BEIAEASS TPU OCA€A0BaTEABHBIX (PPAKIINII CAIIOHMHOB, OBLAM IOAYYEeHHI 6 MH-
AUBUAYyaABbHBIX rAuKo31uA0B (canionuusl A, B, C, D, E u F). Ha ocHOBe kaaccyeckmx XMMIMYeCKMX 1 COBpPeMeHHBIX
PU3MKO-XMIIECKIX METOA0B OBLAM ITOAHOCTBIO OIIpeAeAeHBl XUMMUYEeCKIe CTPOeHUsI CallOHMHOB: TAUKO3MA A
(TpMAAMH) U TAMKO3UA B ABASAIOTCA MOHO3MAAMM AMOCIeHMHA 1 PyCKOTeHIHa COOTBeTCTBeHHO, raukosug, C (amoc-
CUH) — TPMO3UAOM, a TAnKosug D (amoccuHmH)—- TeTpao3ngoM anocrennsa. I'ankosua B u amoccunms Ob1a1 110-
AydeHHI U3 CHIPBS BIIEPBEIE.

A5 M30AMPOBaHIS CallOHMHA 113 O110A0TMYeCKOTo MaTepiaia ObLAY BRIOPaHEI ONTHMAaAbHEIe YCAOBYLs, BIIEpPBLIe
IIpeAA0>KeHHI ITpreMAeMble, 3P QeKTUBHbIE METOABI 30AMPOBaHIs. Briepsble b4 pa3pabOTaHbI UyBCTBUTEABHBIE,
AOKa3aTeAbCTBeHHEBIe I AeTKO BBLIITOAHMMEIE MEeTO/ABlI aHaAu3a OOHapy>KeHNs 1 ompejeleHN: carloHuHa. Metog,
IIpeAA0>KEeHHBIN BIIePBbIe, ABASETCS OYeHb AOCTYIIHLIM ¥ IIPMEMAEMBIM 4451 HPaKTUKU XMMUKO-TOKCUKOAOTHYec-
KOI'O aHaAu3a.

Kaxouessbie caosa: SIKOPIBI CTeAIOIecs, CTepOI/IAHBIﬂ CalIOHMH, XMMUKO-TOKCUKOAOTMYECKII aHAAU3.

OBTAININIG , INVESTIGATION AND CHEMICAL-TOXICOLOGICAL ANALYSIS
OF GLYCOSIDES OF TRIBULUS TERRESTRIS

ABSTRACT

The article presents the results of experimental research aimed of obtaining, the determination of the structure
and chemical-toxicological analysis of steroid saponins from the plant of Tribulus terrestris. For the first time, 6 in-
dividual glycosides (saponins A, B, C, D, E, and F) were obtained from the raw material, isolating three successive
fractions of saponins. On the basis of classical chemical and modern physicochemical methods, the chemical struc-
tures of saponins were completely defined: glycoside A (trillin) and glycoside B are monosides of diosgenin and
rusogenin, respectively, glycoside C (diossin) is trioside, and glycoside D (dioscinin) is tetraoside of diosgenin.
Glycoside B and dioscinin were first obtained from raw material.
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Siiriinan Damirtikan bitkisinin steroid qlikozidlarinin alinmas, tadqiqi va kimyavi-toksikoloji analizi

For isolation of saponin from biological material, optimal conditions were chosen, for the first time, acceptable,
effective isolation methods were proposed. For the first time, sensitive, evidentiary and easily reproducible methods for
analyzing the detection and determination of saponin were developed. The method proposed for the first time is
very affordable and acceptable for the practice of chemical-toxicological analysis.

Key words: Tribulus terrestris, steroidal saponins, chemical-toxicological analysis.

GIRIS

Siirtinen demirtikan Tribulus terrestris L. respublikamizin florasinda genis yayilan, xam-
mal ehtiyat1 zangin olan, alaq otu kimi ¢6llerds, otlaglarda, skin va ¢epar sahalarinds,yol ke-
narlarinda biton birillik ot bitkisidir [1]. Zahorli tosiro malikdir, defslorls kend tasarriifat hey-
vanlarinin kiitlavi zoharlanmalorina sebab olmusdur [2]. Insanlarin zeharlonmasi iiciin do
hamisgo tohliikali hesab edilir.

Respublikamizin aczagiliq bazarinda siiriinen demirtikan bitkisinden alde olunmus miix-
tolif derman vasitslerindan genis istifade olundugu ti¢iin hemin preparatlarla zsharlonma
hallar1 qagilmazdir [3]. Odur ki, bitkinin bilavasits 6zii, bioloji feal maddalari ve ondan hasil
edilon derman preparatlar1 kimyavi-toksikoloji analizin obyektidir.

Moalumdur ki, kimyevi-toksikoloji todgiqatin ¢ox sayli vo miixtalif tebiatli obyektlorinden
biri zeharli bitkilar hesab edilir. Bu ciir bitkilarin bioloji faal maddalarinin tadqiqi miitlaqdir.
Odur ki, bitki xammalindan saponinlarin macmu vo fordi qlikozidler seklindes alde olunma
tisulunun iglenib hazirlanmas: kimyevi-toksikoloji analizin ilkin marhalssi kimi olduqca va-
cibdir va bu tisul avvalcadan iglonib hazirlanmalidir.

Magsadimiz Azarbaycan florasinda genis yayilan siirtinen demirtikan bitkisinin saponin-
larini fardi sekilde almagq, kimyavi tabistlorini miiayyenlasdirmak, miixtalif bioloji sistemlar-
da tayini istiqgamatinda eksperiment todqiqatlar yerine yetirmok va bunlarin asasinda kimyovi-
toksikoloji analiz tisulu islayib hazirlamaqdir.

Tadqiqat metodu

Tadgiqat obyekti kimi siiriinan demirtikan bitki xammalindan alds edilen fardi saponin-
lor istifads edilmisdir [4]. Fordi saponinlarin kimyoavi tebiatlari, quruluslar: klassik kimyevi
vo miiasir fiziki-kimyevi {isullar asasinda arasdirilaraq miisyyen olunmusdur [5-9]. Saponi-
nin miixtalif tadqiqat obyektlarinden — bioloji materiallardan tacrid edilmasi, kenar miisayi-
atdici maddalarden tomizlanmasi, vasfi ve miqdari cehatdan siibutu kimyavi-toksikoloji tad-
giqatlara xas alverigli {isullar asasinda hoyata ke¢gmisdir [10]. Miixtalif tobiatli bioloji mate-
rialdan tacrid edilmis saponini kenar qarisiglardan tomizlamak, hamginin bioloji mayelarden
maqsadli maddani tocrid etmak iiglin istifadasi macburi hesab olunan su/iizvi halledici siste-
minda ekstraksiya prosesinin parametrlori miiasir fiziki-kimyeavi vo qravimetriya tisullarina
asasen yerina yetirilmisdir [11].

Tadgqiqat isinin miizakirasi vo onun naticalari

flkin tedqigatlar asasinda bitki xammalinin terkibinds 6 steroid tebistli saponin askar
edilmisdir ki, onlar1 da sorti olaraq A, B, C, D, E, F glikozidlari kimi adlandirmagi maqsadyon-
I saydiq.

Magsada nail olmagq tigiin bitki xammalindan steroid saponinleri macmu gaklinds yox,
polyarliq daracesina istinad edarak miivafiq halledici tatbiq etmakls ayri-ayr1 fraksiyalar sok-
lindas slds etmoayi lazim bildik. Tk dafo bizim terafimizden toklif edilon bu ciir alverisli yanas-
ma torkibinda sayca daha ¢ox saponin glikozidlari olan bitki xammallar1 tigiin oldugca 6namlidir.
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Odur ki, polyarliq daracelari fargli olan steroid saponinleri xammaldan 3 miixtslif halledici
ilo ardicil fraksiyali ekstraksiya yolu ils tocrid etmaklo miivafiq sayda fraksiya aldo etdik:

1) az polyarliq daracasine malik steroid saponinlar (A ve B maddalari) — 95%-li etanolla;
2) orta poyarliq deracesine malik glikozid (C maddasi) — 90%-li etanolla;
3) polyarliq daracasi ¢ox olan steroid saponinlar (D, E vo F maddalari) — 50%-li etanolla.

Az polyar saponin fraksiyasmin tarkibi feal komiirls isloma ve temizlenmis su ile ¢ok-
diirms prosseslarinden sonra xromatoqrafiya tisulu ils 3 halledici qarisiginda aragdirildi. Har
ti¢ halda 2 madds — A ve B saponinlarinin oldugu agkar edildi. Az polyar saponin fraksiyasimn-
dan fardi saponinlari alde etmak tigiin silikagel yerlasdirilmis adsorbsiyali boru xromatoqra-
fiya tisulundan istifads edildi ve har 2 saponin ferdi sekilds aldes olundu.

Orta polyar saponin fraksiyasini alde etmak tigiin qaliq xammal 90%-li etanolla ardicil
olaraq 3 dafs ekstraksiya edildi. Miivafiq tomizloms amaliyyatindan sonra fraksiyadan yalniz
bir madda — C saponini alda olundu.

Az va orta polyarliq deracesine malik saponin fraksiyalarindan farqli olaraq, daha pol-
yar saponin fraksiyasinin tarkibine sayca ¢ox madda daxil oldugu ti¢iin ham onlarin xammal
qaligindan ekstraksiya edilmasi, hem da terkib komponentlarine ayrilmasi meselasi bir qadar
saciyyoavi olmagla forqli yanasma vo miinasibat tolob edir. Bu maqsadls ¢ixarict halledici ki-
mi spirt-su qarisig1 — 50%-li etanol istifads edildi.

Tomizlenmis qaliqda 3 miixtalif madds — D, E va F saponinlari askar edildi. Saponinlari
bir-birinden ayirmagq iigiin sulu mahluldan asetonla ¢okdiirms tisulu tatbiq edildi. Maye fa-
zada D saponini, ¢okiintiids ise E va F saponinlari agkar edildi. Miivafiq emsliyyatlardan son-
ra maye fazadan D saponini saf ve fordi sakilds alds olundu. Cokiintiiniin tarkibinds olan E
va F saponinleri ise adsorbsiyali boru xromatoqrafiya tisulu ils bir-birinden ayrilmis oldu.

Belslikls, aparilan eksperiment tadqiqatlar naticesinds siiriinen demirtikan bitkisinin ter-
kibinds olan steroid qlikozidler fordi sokilda alindi.

Qlikozidlarin kimyavi tarkiblari bir ne¢a proses tatbiq edilmakls miisyysn olundu. A qli-
kozidi tursulu hidrolize ugradilaraq sapogenin ve monosaxarid terkibleri arasdirildi: sapo-
genini diosgenin C2yH+0s, karbohidrat zencirindoki monosaxarid ise D-qliikoza kimi identi-
fikasiya olundu. Analitik hidroliz naticasinds alinan diosgeninin miqdari toyini qravimetriya
(goki) ve fotometriya iisullar1 asasinda yerina yetirildi. Sapogeninin ¢ixim miqdarina gora
qlikozidin molekul kiitlesi hesablandi. Hesablamalardan malum oldu ki, A glikozidinin kar-
bohidrat zancirinin terkibi yalniz bir molekul D-gliikoza ile temsil olunur va diosgeninin mo-
nozididir. Molekulyar firlatma gostaricilorinin miiqayise qaydasi tatbiq olundu ve glikozidin
tam kimyoavi qurulusu miiayyan edildi. Odur ki, A glikozidi kimyavi cohatdan diosgenin 3-
O—-pB-D—qliikopiranozid kimi xarakterize olundu. Bu ise kimyevi qurulusca trillin glikozidi-
nin eynisidir.

B glikozidinin kimyevi qurulusunu miisyyen etmsak {iciin tursulu hidroliz aparild: ve ah-
nan moahsullar tadqiq edildi. B qlikozidinin sapogenini ruskogenin C2rH204 kimi tayin olun-
du. B glikozidinin hidrolizati1 da analoji seraitdas islonildi ve karbohidrat zencirinin torkibi bir
molekul L-ramnozadan tegkil oldugu siibut edildi. Bu da B glikozidinin monozid olmasini
tosdiq edir. B qlikozid konfiqurasiyasina gore kimyavi terkibce ruskogenin 3-O-a-L-ramno-
piranozid kimi teyin edildi. Bu terkibli glikozid siiriinen demirtikan bitkisinden ilk dafe bizim
torafimizdan aldo edilmisdir.
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C qlikozidinin molekulunu tagkil edsn geninin tebistini ve karbohidrat zencirinin mono-
saxarid terkibini miisyyean etmak {i¢iin A va B glikozidlarinds oldugu kimi tursulu hidroliz-
doen istifads edildi. C glikozidinin genin hissasi diosgenin kimi miisyyenlasdirildi. Analoji so-
raitde aparilan eksperimentlar naticasinde C glikozidinin karbohidrat zancirinin monosaxa-
rid torkibi 1 molekul D-gliikoza ve 2 molekul L-ramnoza kimi agkar edildi. Yoni, triozid oldu-
gu misyyon olundu. C glikozidi miilayim seraitde qgisman hidrolize ugradildi. Nazik tobagali
xromatoqrafiya tisulu ils hidrolizatin steroid qlikozidli fazasinda ti¢ madds — A glikozidi, C
qlikozidinin progenini(tursu tasirinden terkibinden 1 mol monosaxarid ayrilmis C glikozidi,
yoni biozid) ve C glikozidinin bilavasite 6zii, maye fazada ise yalniz L-ramnoza oldugu mii-
ayyan edildi. C glikozidinin gisman hidrolizi naticosinda A glikozidinin alinmas1 onu gostarir
ki, bilavasite diosgeninle D-qliikoza birlasir. Hakomori tisulu ile C glikozidinin metillasdiril-
moasi, metillosmis C glikozidinin hidrolizi naticisinds L-ramnoza molekullarmin D-qliikoza ilo
birlasdiyi malum oldu. C glikozidinin konfiqurasiyasina asason do (Klayn torafinden toklif
edilmis tisul) onun kimyevi qurulusu tam miiayyan olundu: diosgenin 3-O-a-L-ramnopira-
nozil-(1-2)-[a-L-ramnopiranozil-(1—4)]-3-D-qliikopiranozid kimi xarakterize edildi. Goriin-
diiyii kimi C glikozidi kimyevi terkibine gore malum glikozid diossindir.

D glikozidinin CsiHs:021 fordiliyi ve saflig1 nazik tebaqpli xromatoqrafiya tisulu ilo tam
arasdirildi, saf va fardi oldugu stibut edildi. Tursulu hidroliz naticasinds sapogenin kimi di-
osgenin miiayyan olundu. IQ-spektrlors gdra spirostan sirali steroid sapogeninlars (25 R-siralt
steroid sapogenin) moaxsus udma zolaqlar1 agkar edildi. D glikozidinin tursulu ve analitik hid-
rolizi naticesinde onun diosgeninin tetraozidi olmasi, yoni eksperiment arasdirmalar natice-
sinda 2 mol D-qlitkoza ve 2 mol L-ramnozadan ibarat karbohidrat zancirinin olmasi daqig-
losdirildi.

Qlikozidin Hakomori tisulu ile tam metillagdirilmasi, sonra ise alinan mahsulun hidroli-
zi, daha sonra gismen hidroliz proseslorinden istifade etmoakls vo bu zaman amsols golmis I
va II progeninlarin tebiatlari arasdirilmaqla D glikozidinin tarkibinds 1mol D-qliikoza olan
diossin olmast miiayyenlasdirildi. D glikozidin molekulunda moévcud olan glikozid rabitale-
rinin konfiqurasiyasina asasen onun diosgenin 3-O-3-D-gliikopiranozil-(1—4)-O-a-L-ramno-
piranozil-(1—2)-O-[a-L-ramnopiranozil-(1—4)]-O-B-D-qlitkopiranozid olmas: siibut edildi.
Bu qlikozid kimyavi cohatdan ilk dafe dioskoreya bitkisinden alds olunmus diossinindir. Qeyd
etmok lazimdir ki, diossinin siirtinen demirtikan bitkisinden ilk dafs bizim torafimizdan alda
olunmusdur.

Belolikls, aparilan eksperiment tadqgiqatlar asasinda xammaldan yeni vo farqli tisullarla
alds etdiyimiz 4 fordi glikozidlarin kimyavi quruluslar: tam daqiqlasdirilmis oldu.

Novbati aragdirmani daha miirekksb qurulusa malik diossinin glikozidinin kimyevi-tok-
sikoloji tadqiqi istiqamatina yonaltdik.

Kimyavi-toksikoloji analizin asas mahiyyaetini aks etdiren vazifalar, laborator miiayine-
nin todgiqgat obyekti, magsadli maddanin tacrid edilms, kenar miisayistedici maddalardsn
tomizlonmo, vasfi vo miqdari teyinat tisullari, an asas1 iso miixtalif bioloji materiallar timsa-
linda tisulu smnaqdan kegirms, yoni aprobasiyasi istiqgamatinda novbati eksperiment todqiqat-
lar yerino yetirildi.

Ik névbads kimyaovi-toksikoloji amillarin — ¢ixaric1 halledicinin tebisti, obyektls ¢ixarici
halledicinin miqdari nisbatlari (qr ve ml) ve temas miiddati, ¢ixarisin say1, temperatur rejimi,
miihitin pH-1, su/iizvi healledici sisteminda ekstraksiya prosesi vo parametrlori — maqgsadli
maddanin tacrid edilmasinas tasiri aragdirildi.
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Tadgiqatlar model sinaq niimunsalerindan diossininin tacrid edilmasi {i¢iin miinasib ¢1-
xarict halledicinin se¢ilmasi istiqamatinde arasdirmalardan basladi. Naticode malum oldu ki,
diossininin nisbi yiiksok ¢iximini maksimum (49-54%), ekstraktiv maddalori iso minimum
daracada tacrid edilmasini tamin edan an alverigli halledici 80%, 90% vo 95%-li etanoldur.

Belslikls, qaraciyar toxumasindan diossinini tacrid etmak ticlin an miinasib ve iqtisadi
cohatdan daha alverisli halledici kimi 90%-1i etanoldan istifade etmak maslahatdir. .

Qaraciyar toxumasidan diossininin tocrid edilmasins tasir gostoron parametrlorden biri
da bioloji matertial ve ¢ixarici halledicinin miqdari nisbetlarinin optimal secilmasidir. Aras-
dirmalar naticasinde malum oldu ki, bu parametr tiglin optimal se¢im 1:3 nisbatidir. Cixaris:
bu nisbatds apardiqda diossininin ¢ixim daracasi 60%-» catir.

Ugiincii parametrin, yoni obyektls ¢ixarici halledicinin tomas miiddatinin magsadli mad-
danin ¢pxam daracasine gosterdiyi tesirin miisyyen edilmasi istiqameatinds aparilan eksperi-
ment tadqiqatlar gostardi ki, bu gosterici de diossininin ¢ixim daracesine nazars ¢arpacaq de-
racada tesir gosterir.Tadqgiqatlar zamani1 miisahide etdik ki, tomas miiddati 6 saat oldugda
diossinin an yiiksak saviyyadas — 63,06% ¢ixaris1 tomin edilir.

Kimyavi-toksikoloji analiz tacriibasinds magsadli maddenin tadqiqat obyektlarindsn
tocrid edilmasinda ¢ixarisin saymi da miitloq nezers almaq lazimdir. Aparilan tadqgiqatlar
gostordi ki, bioloji materialdan diossinini tacrid etmak {i¢iin 3 dafe ¢ixaris aparmaq kifayet
edir. Bu zaman diossininin ¢iximi 80,22% temin olunur.

Apardigimiz eksperimentlor siibut edir ki, ¢ixaric1 halledicinin pH-1 neytral miihitden
forqli olduqda glikozid xarakterli nativ madds olan diossininin molekul tarkibi dayisir. Ona
gora do diossinini qaraciyar toxumasi va digar orqanlardan tecrid etmak tigiin ¢ixarict hall-
edici kimi istifads olunan 90%-li etanolun tarkibinds tursu ve galovi komponentlari olmama-
lidir, halledici miihiti neytral olmalidir.

Qaraciyar toxumasindan diossininin tacrid edilmasine temperatur rejiminin dayismasi
do manfi tasir gostorir. Bioloji materialdan diossinini tocrid etmak {igiin an optimal variant adi
otaq temperaturudur.

Diossinini bioloji materialdan tacrid etdikden sonra kenar qarisiqlar1 uzaqlagsdirmaq ve
hamg¢inin onu bioloji mayelardan tocrid etmak {i¢lin su/iizvi halledici sisteminds maye ekstrak-
siya tisulu istifads etmayi lazim bildik. Odur ki, istifads edilen ekstraksiya prosesinin seraiti-
ni vo parametrlarini miiayyon etmok ndvbati tadgiqatlarimizin mazmunu oldu.

Magsadli madds {igiin en slverigli olan ve suda hall olmayan tizvi halledici kimi n-butanol
gottirtildii. Ekstraksiya prosesi su/iizvi halledici fazalarinin 2:1 nisbatinds ayirici qifda mexa-
niki temas qaydasinda aparildi. Tadqiqatlar eyni qayda {izre ardicil olaraq 4 dafe tekrar olun-
du. Alinmus naticalare asasen malum olu ki, ekstraksiyani 5-ci defs aparmaga ehtiyac qalmur.
MBalum riyazi tisulla ekstraksiya prosesinin asas parametrlari — paylanma smsali (E) ve ekstrak-
siya adadi (A) hesablandi. Hesablamalardan da goriiniir ki, 3 dafe ardicil ekstraksiya apar-
digdan sonra diossininin 99,2%-i, 4 dafs apardiqda ise 99,84%-i n-butanol fazasma kegir. Bu
da bir daha stibut edir ki, diossinini su fazasindan n-butanolla ekstraksiya etdikds ti¢ dafa
ardicil ekstraksiya kifayatdir. Buna bir daha eamin olmagq tiglin digar riyazi diistura miiracist
edildi. Diistura asasen aparilan hesablamalar bir daha siibut etdi ki, ekstraksiyan:1 3-4 dafa
aparmagq tovsiya olunur. Ciinki, 4-cli ekstraksiya bazi hallarda daha daqiq naticonin alinma-
sin1 tomin edir.

Todgigat zaman1 yuxarida gostarilon ekstraksiya parametrlori ciddi nazars alinaraq, on-
larin obyektivliyini dagiqlagsdirmak maqsadila avvalcoden hazirlanmis sinaq modellarden
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diossinini tacrid etdik. Noticods, ekstraksiya amaliyyatinin asas parametrlari, yoni su-iizvi
halledici nisbati, paylanma amsali, ekstraksiya adadi, hasilat deracasi vo diossininin tam eks-
traksiyasi ticlin ardicil amaliyyatlarin say1 tacriibade 6ziinii tam dogrultdu. Bels ki, qlikozidi
sidik niimunasindan tacrid etmak ve hamginin qaraciyerdan tacrid etdikden sonra kenar qa-
risiglardan azad etmak tiglin 3 dafs, gan niimunasindan tacrid etdikds ise 4 dafs n-butanolla
ektraksiya aparmaq tovsiya olunur. Bunu da bels izah etmak olar ki, qanin torkib elementlori
goriindiiyii kimi diossininin ekstraksiya prosesini bir qadar langidir.

Belsliklo, magsadli maddeni maksimum, kenar miisayiatedici maddalori minimum se-
viyyoada tacrid etmak {iglin optimal sarait miiayyan edilmis oldu: diossinini bioloji material-
dan tacrid etmoak tigiin ¢ixarict halledici — 90%-li etanol; bioloji material vo ¢ixarict halledici
nisbati — 1:3; bioloji materialla ¢ixaric1 hoalledicinin tomas miiddati — 6 saat; ¢ixarisin say1 — 3
dafs; miihitin pH-1 — neytral; temperatur rejimi — adi otaq seraiti, diossinini kenar qarisiqlar-
dan tomizlomoak {igiin su/n-butanol sisteminda 3 dafs, gan niimunasindan tocrid etdikde 4
doafs, sidik niimunasindaen iss 3 dafe ekstraksiya.

Novbati tadgiqatlarm yerins yetirilmasinds diossininin bioloji materialdan tacrid edilme-
sina tosir edon 7 optimal parametr ciddi nazars alindi. Gostarilon amiller asasinda diossini-
nin qaraciyer toxumasindan tacrid edilmasi ve temizloenmasi ticlin alverisli, somarali tisul tok-
lif olundu. Taklif olunan tisul ssasinda diossinin digar daxili tizvlerden tacrid edilarak, kenar
qarisiglardan azad edildi. Islonib hazirlanan {isulun kimyavi-toksikoloji analiz tigiin yararh
va alverisli oldugu novbati todgiqatlarimiz asasinda miiayyan olundu.

Kimyavi-toksikoloji analizin an vacib va lazimli marhalalarindan biri bioloji materialdan
vo mayelarden miivafiq tisullarla tacrid edilmis maqgsadli maddenin vesfi ve miqdari cohatden
siibut edilmasidir. Buna nail olmagq ti¢iin biz klassik kimyavi ve miiasir fiziki-kimyavi tadqi-
qat tisullarindan istifads etdik. Bioloji materialdan tacrid edilmis diossininin stibut edilma-
sinds ilkin marhals kimi davamli kopiikemalagetirma ve hemolitik faalliq qabiliyyeti yoxla-
nildi, miisbat natics slds olundugdan sonra klassik ve miiasir tisullarla diossinin agkar edil-
di. Klassik kimyovi iisullardan rangli, ¢okma, mikrodamci reaksiyalar aparildi ve har bir halda
diossinin agkar edildi. Askarlayict kimi Sanye reaktivi ilo aparilan rongli reaksiyalarda kagiz
tizarindo sar1 rongli xarakter lokanin amals gelmaosi ile diossininin siibut edilmasi tasdiq edildi.

Daha dagqiq ve siibutedici {isullardan nazik tebaqe iizerinds xromatoqrafiya ve IQ-spektro-
skopiyadan da istifads edildi. Diossininin xromatoqrafiya tisulu ils siibutu paralel aparilan
standart niimune asasinda tesdiq edildi. Bu ise tebii gqlikozidin model sinaginda metabolizm
prosesina ugramadigini gostorir. IQ-spektr maddenin spirostan sirali steroidlors mansub
oldugunu bir daha tesdiq edir. Belslikls, todqiqatlarin naticalari gosterir ki, bioloji material-
dan tacrid edilmis diossinin klassik kimyavi {isullarla yanas: miiasir fiziki-kimyavi {isullarla
da obyektiv siibut edilir.

Novbati todqgiqatlar diossininin miqdari tayini tisulu toklif etmak maqsadils yerina yeti-
rildi. Tacrid edilmis diossinin miqdarca ¢ox az oldugu {igiin (miqdari teyinat tigtin) fiziki-kim-
yovi tisullar istifads etmayi va ya islayib hazirlamag lazim bildik. 9czagiliq, hem ds mahkas-
mo-kimyoavi analizde ugurla istifads edils bilacok xromatofotometrik tisul toklif etdik ve onun
alverisli sortlorini isloyib hazirladiq.

Diossininin islonib hazirlanan kimyevi-toksikoloji analiz tisulunu sinaqdan kegirmak
moagsadils tadqgiqat obyekti kimi iribuynuzlu qaramalin daxili tizvlari — qaraciyar, boyraklar,
tirok, madas ve bagirsaglar (mohtaviyyatlar: — tutumlar ils birgs) gotiirtildii. Tedqiqatlarmn har
biri ayri-ayr1 daxili tizvlerls hazirlanmis model sinaqglar (ntimunslar) ssasinda aparildi. Miix-
tolif daxili tizvlerden qlikozidin tacridi, tomizlonmasi, vasti ve miqdari toyinati aparildi, nati-
color miigayise olundu.
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Arasdirmalardan malum oldu ki, tacrid olunan diossininin ¢ixim faizi tedgiqat obyektinin

tobiatinden asili olaraq dayisir. Bundan slavs glikozidin ¢pam faizi ham obyektin, hom das asas
maddanin 6z miqdarindan da asilidir. Bels ki, diossininin ¢ixim faizi 6zii ilo diiz, obyektls tors
mutonasibdir.

10.

11.

Apardigimiz tadqgiqatlardan asagidaki naticalor alindu:

1. Tlk dafo fraksiyali ekstraksiya iisulu totbiq etmakls xammaldan steroid saponinlar iig
miixtalif fraksiya soklinds tacrid edilmis va fordi glikozid (A, B, C, D, E va F madde-
lari) saklinda alds olunmusdur;

2. Fordi maddalerin kimyavi quruluslar1 dyrenilmisdir: A glikozidi diosgeninin, B gliko-
zidi ruskogeninin monozidlari, C glikozidi diosgeninin triozidi, D glikozidi iss tetrao-
zididir (diossinindir). B qlikozid ve diossinin bu xammaldan ilk dafe alde olunmus vo
kimyovi quruluslar: tam miisyyon edilmisdir;

3. Saponinin bioloji materialdan tacrid edilmasine miixtalif amillarin tasiri oyranilmis,
optimal serait miisyyen edilmis ve miixtalif bioloji materialdan saponini tacrid etmak
uciin ilk dafa alverisli, ssmoarali tisul toklif olunmusdur;

4. Miixtslif tedqgiqat obyektlarindan tacrid edilmis saponini vesfi ve miqdari cahatdan as-
kar va teyin etmoak tigiin ilk dafe hassas, siibutedici va asan basa gealon kimyavi-toksi-
koloji analiz tisullar1 islenib hazirlanmisdir;

5. Usul miixtalif daxili tizvlerds saponini toyin etmok magsadile smaqdan kegirilmis vo
gozlanilan miisbat natice alinmigdir. Taklif edilen {isul kimyavi-toksikoloji analiz tac-
riibasi liglin olduqca 6namli, alverisli vo yararlidir, amali sahalards totbiq olunmasi
moagsadyonlii ve zemanatlidir.
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XULASO

Gemini tip sathi-aktiv maddaler sintez etmoak moaqsadi ilo birinci moarholadas etilendiamin 1:2 va 1:4 mol nis-
batinde propilen oksidi ile oksipropillogdirilmisdir. Ikinci morhalode alinmis oksipropillosmis diaminler dodesil-
bromid va tetradesilbromidlo ammonium duzlarina ¢evrilmisdir. Sintez edilmis gemini sathi-aktiv maddalarin
quruluslan fiziki-kimyavi, hamginin spektroskopik iisullarla tosdiq edilmisdir. Tenziometrik metodla gemini sathi-
aktiv maddolarin sulu mahlullarin hava serhadinda sathi gorilmalari, konduktometrik metodla isa xiisusi elek-
trik keciriciliklari toyin edilmisdir. Gemini sathi-aktiv maddalorin neftyigic1 vo neftdisperslayici xassalori Pirallahi
nefti timsalinda todqiq edilmisdir.

Acar sozlar: gemini sathi-aktiv maddalar, etilendiamin, propilen oksidi, neftyigma ve neftdispersloma.

CUHTE3 U CBOVICTBA HOBBIX TEMHU-TIAB HA OCHOBE AAKMABPOMUAOB( Ci2,C1s),
STUAEHANAMMHA "1 OKCIAA TIPOIIN/AEHA

PE3IOME

A5 cCMHTe3a TTOBEPXHOCTHO-aKTUBHEIX BEIlleCTB THIIa TeMUHM Ha 1-11 cTaauy STUA€HAMaMMH ITPOITOKCUAN-
poBaau IPONNAEHOKCUAOM IIPY MOABHBIX cooTHOLIeHsIX 1: 2 u 1: 4, Ha 2-11 cTaguy OoAy4eHHble AMaMMHBI, CO-
JepKallye U30IPOINAOBHYIO rpyIry, N-aAKnAnposaln A0Aenna- u TeTpajeninadpomuaoM. CTpyKTypa CUHTe-
suposaHHbIX reMuHu ITAB noarsepxaena merogamu VIK- n SIMP-ciektpockonumy. 3HayeHMs 11OBEPXHOCTHOTO
HaTs>KEHMsI BOAHBIX PACTBOPOB CHHTE3MPOBaHHBIX reMMHU-ITAB Ha rpaHuIie ¢ BO34YXOM M3MepPsIANCh TEH3UOMET-
puyecKkuM MeToAoM. VX 3HaueHns yAeAbHON DAeKTPOIIPOBOAHOCTH OIIpeAeAAANCH DAeKTPOKOHAYKTOMETPUIECKIM
MeTogom. Hedrecobmparomue n Hedpreancneprupyomme cporictsa reMuHu-ITAB Oplam m3ydens!l Ha mpumMepe
HeTU MecTopoXxAeHns [Tupaaaaxm.

Karouesble caosa: remunn-I1AB, sTnaeHAMaMMH, aAKMAOPOMMUABI, POINAEHOKCH/, HedpTecoOMpaHUe U
AVICIIepIpOBaHIe

SYNTHESIS AND PROPERTIES OF NEW GEMINI SURFACTANTS BASED ON ALKYL(C1z, C14)
BROMIDES, ETHYLENE DIAMINE AND PROPYLENE OXIDE
ABSTRACT

For synthesis of gemini surfactants, at the 1-st step, ethylenediamine was propoxylated by propylene oxide
at molar ratios 1:2 and 1:4.. at the 2-nd step, the obtained isopropylol group-containing diamines were N-alkylated.
by dodecyl- and tetradecyl bromide. Structure of the synthesized gemini surfactants was confirmed by IR- and NMR-
spectroscopy methods. Surface tension values of the aqueons solutions of the synthesized gemini surfactants at
the border with air were measured by tensiometric method. Their specific electroconductivity values were deter-
mined by electroconductometric method Petrocollecting and petrodispersing properties of the gemini surfactants
were studied on the example of Pirallahy crude oil.

Key words: gemini surfactants, ethylenediamine alkyl bromides, propylene oxide, petroleum- collecting and
dispersing.

GIRis

Sethi-aktiv maddalar (SAM) maisatds, senayeds, kend tesarriifatinda ve digar sahalards
genis totbiq edilir. Bu maddalar neft senayesinds asasen emulqator, deemulqator, neft hasila-
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tinin artirilmasi tigiin komponent, disperqator, hamginin neftyigici komponent kimi mithiim
shamiyyats malikdir [1-4]. SAM-larin xassalari hidrofil ve hidrofob qruplarin tebiati ve quru-
lusundan asili olaraq dayisir. Son 20-30 ilda dialkil qruplu SAM-lar miitexasislerin boytik
maragina sebab olmusdur. Bu SAM-lar diinya adabiyyatda cox hallarda gemini SAM-lar ad-
landirirlar [5,6]. Gemini SAM-lar oxsar quruluslu sade SAM-lardan bir sira xassalarine gora
ustiindiir. Hidrofil qrupda etilol qrup saxlayan SAM-larda yiiksok elastiklik, sathi aktivlik
xassolari, su-hava fazalar sarhadinde sathi garilmanin giymstini daha asag1 salmaq, asag: kri-
tik misellaamalo galmoe qabiliyyeti miisahids edilir [7,8]. Belo effektiv xassalorin yaranmasin-
da hidroksil qruplar asas rol oynayir [9,10]. Hidrofil qrupa etilol qruplarindan ferqli olaraq
izopropilol qruplarinin daxil edilmasi praktiki ve texniki cehatden daha asan oldugu {igiin
izopropilol qruplu gemini SAM-larin sintezi va todqiqi praktiki shemiyyat kasb edir [11].

Bu baximdan teqdim edilmis maqals iki ve dérd mol propilen oksidi (PO) daxil edilmis
etilendiaminlo alkil bromidlarin qarsiligh tasirinden yeni gemini SAM-larin sintezi vo onla-
rin fiziki-kimyavi, hamginin su sathine dagilmis nazik neft tabaqesins qars1 lokallasdirict xas-
selarinin tadqiqina hasr edilmisdir.

TOCRUBI HISSO
Istifada edilmis cihazlar va reagentlor

H NMR vo 3C NMR spektrlor Bruker TOP SPIN spektrometrin kdmayi ilo uygun olaraq
300.13 MHz va 75.46 MHz tezliklordo DMSO-ds halledicisinda cokilmisdir. IQ spektrlor iso
ALPHA FT-IR spektrometrda (Bruker) ¢okilmisdir. PO — “Uzvi sintez” zavodunun (Sumqa-
yit) mehsuludur va keyfiyyati QOST - 23001-88-in talablarins cavab verir. Etilendiaminin te-
mizlik daracasi >99% (Alfa Aesar®, Great Britain), 1-bromdodekanin temizlik daracasi >98%
(Alfa Aesar, England) ve 1-bromtetradekanin tomizlik deracasi >97% (Sigma Aldrich, Japan)
olan moahsullardan istifads edilmisdir.

N,N’-bis(2-hidroksipropil)etilendiamin va N,N,N’,N’-tetrakis
(2-hidroksipropil) etilendiaminin sintezi

Etilendiaminin oksipropilloesmis toramoleri etilendiaminin PO ils 1:2 ve 1:4 mol nisbatla-
rinda qarsiligh tesiri ile asagidaki sxem iizrs sintez edilmisdir (Sxem 1):

Sxem 1. N,N'-bis(2-hidroksipropil)etilendiamin vo N,N,N',N'-tetrakis(2-hidroksipropil)
etilendiaminin sintez reaksiyasi

NH,CH,CH,NH, + 2CH2—/CH—CH3 —— HO—CH-CH,~NHCH,CH,NH-CH,~CH-OH
\o CHj CHj
NHCHCHoNHp + 4CHy—CH—CH; —— (HO—CH—CHZ)N-CHz-CHz-N(CHz—CH—OH)
N/ 1 5 1 2
o CH, CHg

N,N'-bis(2-hidroksipropil)etilendiamini sintez etmak tigiin 0.1 mol etilendiamin yast1 dibli
kolbaya daxil edilmis va tizarina 0.2 mol PO alave edilmisdir. Reaksiya otaq temperaturunda,
magqnit qarsidirici ile qarisdirmagla, azot atmosferinds 24 saat miiddatinds aparilmigsdir. Re-
aksiya ekzotermik oldugu ticiin kolba su hamamina yerlasdirilmisdir ve belalikls, tempera-
turun artmasinin qarsist alinmaqla, alave mahsullarin emsls golmasi bas vermomisdir. Reak-
siya mahsulunun ¢iximi 97-98% olmusdur. O, ag rengli pasta sokilli maddadir. Suda, etanol-
da, asetonda, etilasetatda ve CCls-da yaxs1 hall olur, heksanda ise gisman hall olur. Sintez edil-
mis N,N'-bis(2-hidroksipropil)etilendiaminin qurulusu NMR va IQ-spektroskopiya metodlart
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ilo tosdiq edilmisdir. N,N,N',N'-tetrakis(2-hidroksipropil)etilendiamin isa 0.1 mol etilendiamin
va 0.41 mol propilen oksid gotiirmakls yuxarida verilmis metodla sintez edilmisdir. Reaksiya
mohsulunun ¢xami 95-96% olmusdur. N,N,N',N'-tetrakis(2-hidroksipropil)etilendiaminin
qurulusu NMR- ve IQ- spektrlori ilo identifikasiya etmoklo tosdiq edilmisdir.

N,N’-bis(2-hidroksipropil)etilendiamin va N,N,N’,N’-tetrakis
(2-hidroksipropil)etilendiamin asasinda kation-aktiv SAM-larin sintezi

0.025 mol N,N"-bis(2-hidroksipropil)etilendiamin ve 25 mL heksan yastidibli ikibogazli
kolbaya daxil edilmisdir. Qarisiq tam homogen hala ke¢dikden sonra onun tizerins 0.052 mol
1-bromdodekan (vo ya 1-bromtertadekan) slave edilmisdir. Reaksiya maqnit qarisdirici, aks
soyuducu ve qizdirici ils tamin olunmus kolbada, 18-20 saat miiddstindes qarisigin qaynama
temperaturunda aparilmigdir.

Gemini SAM-1n alinmas: sxemi asagidaki kimi gostermak olar (Sxem 2):

Sxem 2. Kation-aktiv gemini SAM-larin sintez reaksiyasi

HO~GH~CH,~NHCH,CH,NH~CH,~GH=OH + 2R-Br — HO—CH~CH,~NHCH,CH,NH-CH,~CH-OH

CH CHs CH ler  Brl CH
3 3 R R 3
+ +
(HO_CI:H_CHZ)NCHZ'CHZ'N(CHZ_C':H_OH)Z +2R-Br — (HO—CIZH—CHZ) NCH2-CH2-N(CH2-C|)H—OH)2
CHy CHs CH,  Pler e CHs
R=C2Hzs5; C14Hag. R R

Sintez edilmis gemini SAM-1 reaksiya qarisigindan ayirmagq ii¢iin vakuumda distille apa-
rilmigdir. Bu zaman gemini SAM hallediciden ve reaksiyaya daxil olmamis 1-bromalkandan
tomizlonmisdir. Sintez edilmis gemini SAM-lar1 tomizlomok {iglin onlar asetonda 3 dofa tok-
rar kristallagdirilmisdir. Alinmis gemini SAM-larin ¢iximi 93-95% olmusdur. Onlar etanolda,
asetonda, etilasetatda yaxsi, suda ise gisman hall olur. N,N,N',N'-tetrakis(2-hidroksipropil)
etilendiamin asasinda SAM-lar da oxsar metod iizra sintez edilmisdir. Kation-aktiv gemini
SAM-larin temizlik deracelori NMR- va IQ- spektroskopiya metodlart ils toyin edilmisdir.

Gemini SAM-larin sathi garilma va xiisusi elektrik kegiriciliklarinin tayini metodlar

Sintez edilmis gemini SAM-larin su-hava serhadinda sathi gorilmalari DuNouy halqasi-
nin qopma metodu ile Sigma 702 tensiometrinin (Finlandiya) komayi ilo malum metodikaya
asason toyin edilmisdir [11]. Istifade edilmis distill suyunun sathi garilmasi 72.0 mN/m (25
°C) olmusdur.

Gemini SAM-1n sulu mahlullarmin xtisusi elektrik keciriciliklari “ANION 4120” konduk-
tometri (Russia) vasitesi ilo Ol¢tilmiisdiir [11]. Mahlullarin hazirlanmasinda istifads olunan
distills suyunun xiisusi elektrik kegiriciliyi 1.5-3 uS/cm intervalinda olmusdur.

NOTICOLOR VO ONLARIN MUZAKIROSI

Gemini SAM-larin sathi aktivlik xassalori

Tenziometrik metodla gemini SAM-larin suda mehlullarinin hava ils sarhadds sethi go-
rilmanin giymatlari toyin edilmisdir (sok. 1,2). Toqdiqatlar 25 °C temperaturda aparilmisdir.
Almmus sathi gerilma izotermlarine asasen SAM-larin ssas kolloid-kimyevi parametrlari —
kritik misellaamolagalma qatilig: (KMQ), maksimal adsorbsiya (I'maks), polyar qrupun en kasiyi
tizro minimal sathin sahasi (Amin), sath tezyiqi (mxmq), SAM-1n adsorbsiya effektivliyi (pCa),
misellaamalagalmanin ve adsorbsiya prosesinin Gibbs sarbast enerjilorinin dayismasinin qiy-
matlori malum formullarin [5] kdmayi ile hesablanmigsdir (cadval 1).
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Sak. 1. C12C2Caz[iso-Pr(OH)] (1) ve C12C2Crz[iso-Pr(OH)]2 (2) gemini SAM-larmin sathi gerilms izotermlari
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Sok. 2. C14C2Cuyfiso-Pr(OH)] (1) vo C14C2Cua[iso-Pr(OH)]2 (2) gemini SAM-larinin sathi garilmae izotermlori

70
651
601
55

E 50/

=

£

& 45
40
35

30+

25

A2 -1

-9 -8
InC (mol/l)

Cadval 1. Sintez edilmis gemini SAM-larin kolloid-kimyavi ve termodinamik parametrlori

T'maksx1010, Amin, CMCx104, AGnmis, I, AGad,

Gemini SAM-lar B mol/sm?2 A2 mol/l kC/mol mN/m kC/mol
C12C2Crz[iso-Pr(OH)] 0,48 1,05 157,7 6,66 -27,51 434 -31,63
C12C2Crz[iso-Pr(OH)]2 0,42 0,85 194,6 3,16 -27,52 38,9 -32,08
C14C2Cr4[iso-Pr(OH)] 041 0,89 185,6 6,00 -25,78 41,1 -30,37
C14C2Cus[iso-Pr(OH)]2 0,38 0,84 197,4 3,00 -26,44 36,7 -30,80

Cadvalden goriindiiyti kimi alkil zencirinin uzunlugu Ci-dan Cis-a kimi artdiqda, hid-
rofil qrupda izopropilol fragmentlarinin say1 yiikseldikce SAM-larin KMQ qiymeatlari daha
kicik olur. I'maks-in v mkme-nin giymsatlari ise alkil zencirinin uzunlugu artdiqca ve hidrofil
hissada izopropilol qruplarinin say1 artdiqca azalir. Sintez edilmis SAM-larin misellasmalo-
golma vo adsorbsiya proseslarinin Gibbs sarbast enerjilorinin deyismalarinin giymatlari zen-
cirin uzunlugu artdiqca azalir, izopropilol qruplarmin say1 artdiqda iss ytiksalir.

Gemini SAM-larin miixtalif qatihgl sulu mahlullarinin xiisusi elektrik kegiriciliklari 25 °C
temperaturda konduktometrin kémayi ils teyin edilmisdir. Alinmis giymatlars asasan xiisusi
elektrik kegiriciliyinin SAM-1n qatiligindan asililiq ayrileri qurulmusdur (sok. 3,4).
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Sak. 3. C12C2Crz[iso-Pr(OH)] (1) ve C14C2Cus[iso-Pr(OH)] (2) gemini SAM-larinin
xtiisusi elektrik kegiriciliklorinin qatiligdan asililig1
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Sok. 4. C12C2Cr2[iso-Pr(OH)]2 (1) vo C1C2Cue[iso-Pr(OH)]2 (2) gemini SAM-larinin
xtiisusi elektrik kegiriciliklorinin qatiligdan asililig1
160
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Sok. 3-4-don goriindiiyli kimi mahlulda SAM-1n qatilig1 artdiqca xiisusi elektrik kegirici-
liyi xotti olaraq artir ve miiayyen qatiliqdan sonra qatili§in artmas ile xiisusi elektrik kegiri-
ciliyinin qiymatinin artmasi zsiflayir (diiz xattin bucaq amsali azalir). Bunun ssbabi mahlul-
da misellalarin amals golmasidir. KMQ-dan kigik va yiiksak qatiliglarda xiisusi elektrik kegi-
riciliyinin artmasin xarakterizo edon diiz xatlorin kasisma noqtesi hamin SAM-m KMQ-s1 kimi
gotiiriilmiisdiir. Miiayyen edilmisdir ki, tenziometrik metodla tayin edilmis KMQ-nin qiy-
matlari konduktometrik iisulla tayin edilmis KMQ-nin qiymaotlari ilo demsak olar ki, tist-iista
diistir. KMQ-dan sonraki qatiliqda xiisusi elektrik kegiriciliyinin qiymatlorini birlogdiran diiz
xottin bucaq amsalinin (S2) KMQ-dan kigik qatiliqlarda xiisusi elektrik kegiriciliyinin qiymat-
larini birlesdiran diiz xattin bucaq emsalina (S:) nisbati SAM-in aks ionunun dissosiasiya da-
racesing (a) barabardir: 0=5:/S1. SAM-1n aks ionunun slagealenma daracasi () asagidak: for-
mulla hesablanir: 3=1-a.

Alinmis naticalar cadval 1-da verilmisdir. Codvaldon goriindiiyii kimi gemini SAM-larin
aks ionunun slagealonma daracasi alkil zencirinin uzunlugu ve polyar hissads olan izopropi-
lol gruplarin say1 artiqca azalir. Demsli, ham zencirin uzunlugunun, ham ds hidrofil hissada
olan izopropil qruplarinin saymin artmasi dissosiasiya etmis aks-ionlarmn yeniden ammonium
qrupuna birlogsmesine menfi tasir edir. Ona gore do bu hallarda o-nin giymeti artir, -nin qiy-
mati ise azalir.

Sintez edilmis gemini SAM-larmn nefty181ic1 vo neftdisperslayici xasselari Pirallah1 nefti tim-
salinda distills, igmali ve deniz sular1 sathinds todqiq edilmisdir (codval 2,3).
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Cadval 2. C12C2Crz[iso-Pr(OH)] vo C12C2Crz[iso-Pr(OH)]2 gemini SAM-lar neftyigma ve neftdispersloma
qabiliyyetinin tedqgiqat naticaleri (Pirallahi nefti timsalinda, tebagenin qalinlig1 0,17 mm)

Distilla suyu Iemali su Daniz suyu
t,saat | K(Ko) | 7,saat | K(Ko) | 1, saat | K(Kp)
C12C2Cr2[iso-Pr(OH)] durulagdirilmamis halda
0-7 11,5 0-31 243 0-31 19,4
25-31 6,0
C12C2Crz[iso-Pr(OH)] 5 %-li sulu dispersiya
0-7 24,3 0-7 243 0-31 13,4
25-31 20,3 25-31 17,4

C12C2Crz[iso-Pr(OH)]2 durulasdirilmamis halda

0 55 0 92,9% 0 91,5%
2-50 8,6 2-24 15,2 2-4 11,1
70 11,5 70 13,4 46-70 10,1

C12C2Cr2[iso-Pr(OH)J2 5 %-li sulu dispersiya

0 3,1 0 94,2% 0 94,2%

2-4 4.8 2-4 20,3 2-4 91,5%
22-70 19,4 22-24 15,2 22-70 13,5

70 13,4

Cadval 2-don goriindiiyli kimi dodesilbromid asasinda sintez edilmis gemini SAM-lardan
C12C2Crz[iso-Pr(OH)] daha yiiksok neftyigma qabiliyystine malikdir. Bu SAM-in durulasdiril-
mamis halinda igmali suda neftyigma smsali 24,3-, deniz suyunda iss 19,4-a barabardir (neft-
y1igma amsali-K ilkin neft tebagasinin sath sahasinin nege dafs kicildiyini gostarir). 5%-li sulu
dispersiya halinda ise distillo ve igmali suda Kmaks=24,3, deniz suyunda ise Kmak=13,4 olur.
C12C2Cr2[iso-Pr(OH)]2 gemini SAM isa ilkin saatlarda igmali vo deniz sularda neftdispersloma
qabiliyyati niimayis etdirir. Distillo suyunda ise ilkin saatlarda neftyigma amsalinin qiymsti
asag1 olsa da 24-50 saatdan sonra neftyigma amsalinin giymati artir. Durulasdirilmamis hal-
da Kmaks=11,5, 5%-li sulu dispersiya halinda ise Kmas=19,4-3 barabar olur.

Cadval 3. C1uC2Cuqiso-Pr(OH)] vo C14C2Cr4fiso-Pr(OH)]2 gemini SAM-larin neftyigma vo neftdispersloma
qabiliyyetinin tadqgiqat naticaleri (Pirallah1 nefti timsalinda, tebagenin qalinlig1 0,17 mm)

Distilla suyu Icmali su Daniz suyu
T, saat ‘ K (Xb) | 7, saat ‘ K(Kb) | 1, saat ‘ K(Kb)
C14C2Cus[iso-Pr(OH)] durulagdirilmamis halda
0-2 11,5 0-7 19,4 0-7 30,3
5-31 8,0 25-31 11,5 25-31 19,4
C14CoC4[iso-Pr(OH)] 5 %-li sulu dispersiya
0-31 20,3 0-7 304 0-5 19,4
25-31 20,3 7-25 30,3
27-31 20,3
C14C2Casg[iso-Pr(OH)]2 durulagdirilmamig halda
0 8,6 0 11,5 0 91,3%
2-6 11,5 2-72 19,5 2-6 89,3%
24-26 13,4 24-72 304
48-72 19,4
C14C2Cu4[iso-Pr(OH)J2 5 %-li sulu dispersiya
0 6,7 0 11,5 0-6 91,3%
2-6 8,6 2-6 19,4 24-26 74,6%
24-72 19,4 24-72 304 48-72 24,3
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Cadval 3-don goriindiiyii kimi tetradesilbromid asasinda sintez edilmis SAM-lardan Cus
C2Cufiso-Pr(OH)]2 daha yiiksok neftyigma effektino malikdir. C14C2Cu[iso-Pr(OH)]2 durulas-
dirilmamis ve 5%-li sulu dispersiya halinda daniz suyunda K=30,3-30,4 neftyigma smsali nii-
mayis etdirir. 5%-li sulu dispersiya soklinds da i¢msli suda bu gemini SAM-1n neftyigma
amsal1 30,4- bababar olur. C12C2Cr2[iso-Pr(OH)]2 SAM ils oldugu kimi C1C2Cuiso-Pr(OH)]2
SAM ils da ilkin saatlarda deniz suyunda effektiv neftdispersloma xassosi miisahids olunur.
Toaqriban bir giindan sonra neftdispersloms neftyigma ils avez olunur.

Cadval 2 ve 3-iin miiqayisesindan goriindiiyii kimi gemini SAM-larda alkil zarcirinin
uzunlugu Ci-den Cuis-a artdiqca onlarin neftyigma qabiliyyati yaxsilasir. Dord izopropilol
fragmenti saxlayan gemini SAM-lar cod sularda ilkin saatlarda asasen neftdispersloms, iki
izopropilol fragmenti saxlayan gemini SAM-lar iso neftyigima qabiliyyati niimayis etdirir.

Natica. Dodesilbromid, tetradesilbromid ve oksipropillagsmis etilendiamin asasinda yeni
gemini SAM-lar sintez edilmisdir. Sintez edilmis SAM-larin alkil zancirinin vo hidrofil qrup-
da olan izopropilol fragmentlari saymin onun kolloid-kimyavi xassalarina tasiri aragdirilmis-
dir. Miiayyen edilmisdir ki, sintez edilmis SAM-lar effektiv neftyigma ve neftdispersloma qa-
biliyyetine malikdir. Alkil zancirinin uzunlugu Ci-den Cus-a artdiqda SAM-in neftyigiciliq
qabiliyyati daha da yaxsilasir.
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ABSTRACT

Salisil tursusundan antibakterial alave kimi istifade olunmagqla ABS (akrilonitril-butadien-stirol birgepoli-
meri) asasl antibakterial kompozisiya materiasllar1 (KM) alinmis ve fiziki-mexaniki xassalori dyronilmisdir. Miioy-
yon edilmisdir ki, ABS kompozisiya materialinin terkibina 0.18-0.8% salisil tursusunun slave edilmasi onun fiziki-
mexaniki xassalorine praktiki olaraq tesir etmir, lakin slavenin migdarmn artirilmasi ilo termodavamliliq xasselori
yaxsilasir. Alinmis kompozisiya materiasllarmin antibakterial xassalorini yoxlamagq iigiin test kultura olaraq Asper-
gillus niger, A.ochraseus, Penicillium cuclopium, va Penicillium chryzogenum kimi mikromisetlorden istifade edilmis ve
aparilan siagqlar gosratmisdir ki, alinan kompozisiyalarin heg birinde na vizual, ne de mikroskopik goriintiilore
gora doyisiklik bas vermir. Miiayyen edilmisdir ki, alds edilmis polimer kompozit materiallar1 hom bakterisid, ham
do funqisid xiisusiyyatlarine malikdir.

Acar sozlar: Salisil tursusu, akrilonitril-butadien-stirol birgapolimerlari, antibakterial kompozisiya material1.

MOAYYEHUE U M3YUEHUE CBOVICTB AHTUBAKTEPUA ABHBIX KOMITO3UILIMOHHBIX
MATEPUA/0B HA OCHOBE CAAULINAOBO KMCAOTHBI I ABC

PE3IOME

IToayueHsI KOMITO3UIIMOHHbIE MaTepuaabl Ha ocHoBe ABC ¢ 1CI104b30BaHMEM CAAUIINAOBON KICAOTHI B Ka-
JecTBe aHTMOaKTepnaabHON A400aBky B KoandecTse 0.2-0.8 Bec%,. VI3ydens! pusnKko-MexaHdecKme CBOCTBa KOM-
ITO3VIIMOHHBIX MaTepP1aA0B M YCTAaHOBAEHO, 4TO (PU3MKO-MeXaHMYEeCKIe CBOVICTBA IT0AYIEHHBIX II0AMMEPHBIX Ma-
Tepuraaos He ycrymaior ucxoaHomy ABC xomnosutos. C 11eApi0 M3ydeHns: aHTMOAKTepUaAbHBIX CBOVICTB ITOAYYeH-
HBIX [11aCTUYECKMX MaTepuaA0B B KaueCTBe TeCT KyAbTYPBI MCIIOAb30BAANCh TaKue MUKPOMULIeTH Kak Aspergillus
niger, A.ochraseus, Penicillium cuclopium, Cladosporium herbarium, Fusarium moniliforme n F.oxysporium. Yc-
TaHOB/AEHO, YTO MCCAeJ0BaHHbIE IOAVMEPHbIE KOMITO3UIIMIOHHbIE MaTepuaabl 0041a4ai0T KaK OaKTepUITMAHBIMIA,
TaK U PYHIULIMAHBIMU CBOMICTBAMIU.

Karouesnie caosa: Caaniiaopas KUCAOTa, aKpMAOHUTPUA-OyTaauieH-CTUPOAbHbIe COIIOAMMEPHI, aHTUOaK-
TepuaAbHBIV KOMIIO3UIIVIOHHBIV MaTepuada.
PREPARATION AND STUDY OF PROPERTIES OF ANTIBACTERIAL COMPOSITION
MATERIALS ON THE BASIS OF SALICYLIC ACID AND ABS
ABSTRACT

The composition materials on the basis of ABS with use of salicylic acid as an antimicrobial additive in a qu-
antity of 0.18-0.8 weight% have been prepared. The physical-mechanical properties of the composition materials
have been studied and it has been established that the physical-mechanical properties of the prepared polymer
materials do not concede to the initial ABS composites. With the aim of study of the antibacterial properties of the
prepared plastic materials as a test culture, such micromycetes as Aspergillus niger, A.ochraseus, Penicillium cuc-
lopium, Cladosporium herbarium, Fusarium moniliforme and F.oxysporium were used. It has been established
that the investigated polymer composition materials possess both bactericide and fungicide properties.

Key words: salicylic acid, acrylonitrile-butadiene-styrene copolymers, antibacterial composite material.
Senayenin bir ¢ox sahalarinds istifade olunan polimer mamulatlarinda fiziki-mexaniki

xassolarls yanag: antibakterial xassalore malik olmasi da vacib hesab edilir va diinyanin bir ¢ox
inkisaf etmis Olkalarinda bu masalayas yiiksok saviyyade diqqpet yetirilmoakdadir. Polimer ma-
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teriallardan mamulatlar hazirlanan zaman asasen fordi polimerlardan deyil, polimerlarin tizvi
va mineral alavalarls qarisigindan- kompozisiya materiallarindan (KM) istifads olunur. Anti-
mikrob polimer materiallarinin hazirlanmasi texnologiyalarindan biri emal asnasinda poli-
mer kompozisiya materiallarin igarisins tabii va sintetik antimikrob slavalarin daxil edilma-
sidir [1]. Antibakterial slavelar bir ¢ox iizvi va geyri-iizvi birlagmalar, oliqomerlar va polimer-
lordan istifade olunur ve bu alavalar garsisina bir gox talabler qoyulur ki, onlardan biri da
insanlar tiglin zararsiz olmasidir [2]. Bu ndqteyi nazardan salisil tursusu ve onun téromalari,
elaca da terkibinda salisil qrupu saxlayan oliqgomerlar boyiik maraq dogurur.

Son illardas asetilsalisil tursusunun metakriloil, allil- ve vinil- efirlarinin bir sira birgapo-
limerlori vo oliqoalkilsalisilat efirlari sintez olunmus ve onlar asasinda kompozisiya materi-
allar1 alinmisdir. Miiayyen edilmisdir ki, alinmis salisil qrupu saxlayan monomer, polimer vo
kompozit materiallar yiiksak antibakterial xassoloro malikdirlar [3-5].

Toqdim olunan is salisil tursusundan (ST) antibakterial slave kimi istifade olunmaqla ABS
asash antibakterial kompozisiya materiallarinin alinmas1 ve miiqayisali gakilde xassalarinin
tadqigine hasr olunmusdur.

Tacriibi hisso:

[lkin maddalor: Salisil tursusu: Tor=159°C, Tqay=211°C. Spirt, aseton, dietil efirinda bii-
tiin nisbatlards, suda va karbon disulfidda gisman hall olur.

ABS kompozisiya materiali- torkibinds 30% ABS birgepolimeri (akrilonitril-butadien-stirol)
va 70% kalsit minerali (CaCO:s ) saxlayan, ozlii-axiciliq temperaturu 180°C olan maddadir.
Ilkin ABS- keton, miirakksab efir, aseton, 1,2-dixloretan ve etilasetatda holl olan maddadir.

Almmis kompozisiya materiallarinin tarkibi asagadaki kimidir
KM: - ABS komp;

KM: -ABS komp+STalava(0,18%);

KM:s —ABS komp+STalava(0,36%);

KM —ABS komp+STalava(0,8%);

Kompozitlarin hazirlanmasi tiglin akrilonitrilbutadienstirol ve antibakterial xassaye
malik salisil tursusu qarisdirilaraq 170°C temperaturda ekstruderden kegirilir. Daha sonra 15
MPa tozyiq altinda presds standart 16vhe halina salinr.

Antibakterial kompozisiya materiallar1 konusvari ikisnekli ekstruderds ABS arintisinda
yliksak tazyiqda ve boyiik yerdayisme garginliyinds hazirlanmigdir. Bu zaman ekstruder si-
lindri boyu temperatur 150°C, 160°C ve 170°C giymaotlarinde saxlanilmais, ¢ixis baslangicinda
temperatur 150°C olmusdur. Ekstruderin snekinin diametri 10/22 mm, snekin firlanma stirati-
60 dovr/daq. togkil etmisdir. ABS-ST qarisig1 ekstrudera (ABS qranul, ST ise toz soklindes avval-
coden yaxsi qarisdirilmis halda) yiiklonmisdir. Miiayyan tarkibli ABS-ST qarisig1 homogen
sistem yaranana kimi ekstruderds ekstruziya prosesine ugradilmisdir. Hor kompozisiyanin
ekstruderds qalma miiddati 10-12 daq. tagkil etmisdir. Miixtalif torkibli kompozisiyalar (har
ABS-ST qarisig tiglin) durulagdirma metodu ils (yeni ABS alave etmokls) hazirlanmisdir. Ha-
zir ABS vo ST qarisig1 denaverlasdirilmis ve denaverler 0.52 mm qalinhiginda 16vhslar sok-
linda preslonmisdir. Hidravlik presda temperatur 170°C va tozyiq 15 MPa toskil etmisdir. Fi-
ziki-mexaniki, mexaniki vo antibakterial 6l¢malarinin aparilmasi iig¢tin ABS-ST 16vhalarindan
DYUST-s uygun miiayyen 6lciilords v formalarda niimunalar kasilmisdir.
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Kompozitler {igiin arintinin axiciliq gdstaricisinin tayini DUIST 11645-73 standartina mii-
vafiq olaraq CEAST MF50 markali (INSTRON, [taliya) reometrda 190°C temperaturda va 5 kq
yiikiin tasiri altinda hayata kegirilmisdir.

Antibakterial ABS KM-nin teplofiziki analizleri hayata kegirilmisdir. Niimunsalar “Paulik-
Paulik-Erdey” Q-1500D derivatoqrafinda tadqiq olunmusdur. Niimunanin ¢akisi 100 mq, ka-
nallarin hassashigi TG-100, DTA-250MV, DTG-1mV, T/V-500/5, hava axminda qizdirilma siirati
5°C/daq., etalon L-AlL:O:s.

Sintez olunmus preparatlarin (KMi, KMz, KMs, KMs) antimikrob tesiri disk-diffuziya tisu-
lu ilo Syranilmisdir [6].

Naticalarin miizakirasi
Antibakterial ABS asasli KM —nin fiziki-mexaniki xassalarinin tadqiqi.

ABS oasasli KM-nin tarkibina 0,18-0,8% antibakterial asasli salisil tursusu alavesinin daxil
edilmasi zamani onlarmn fiziki-mexaniki xasselarinin dayismadiyi ve ya ¢ox az dayisdiyi
miisahida edilir. Naticalar asagidaki cadvalds (cadval 1) verilmisdir.

Cadval 1. Antibakterial ABS asasli KM —nin fiziki-mexaniki gostericilari

Niimu- Kompazisiyanm Nisbi uzanma Dartilmada Orintinin axiciliq gostaricisi
nalor torkibi mohkamlik haddi OAG
% MPa q/10daq
KM ABS KM 40 37,63 1,413
KM2 ABS KM+ST-0,18% 40 37,71 1,451
KMs ABS KM +5T-0,36% 41 38,71 1,441
KM ABS KM+ST-0,8% 42 38,77 1,427

Cadvaldan goriindiiyii kimi terkibinda 0,18-0,8 % antibakterial salisil tursusu saxlayan
kompozisiya materiallarinin fiziki-mexaniki gostaricilari ilkin ABS-ys nisbaten ¢ox az dayisir
va bu dayisme praktiki olaraq 6lgmalerin xatas: tertibindadir. Bunun sababi odur ki, ABS kom-
pozisiyasmin torkibine daxil edilon ST slavesinin miqdar: ¢ox azdir. Lakin kompozisiyalarin
ham nisbi uzanma, hom de mexaniki mohkamlik gostaricilarinds salisil tursusunun miqdari-
nin artmasi ilo ciizi do olsa artma tendensiyasi nazars garpir. Funksional -OH va -COOH qrup-
lar1 saxlayan salisil tursusu molekullar1 ABS makromolekullari, xiisusi ile onlarm polyar seq-
mentlari arasinda qarsiligh tesirds olur ve molekullararas: cozbetma qiivvasini yiiksaldir.

Antibakterial ABS asasli KM —nin termo-fiziki xassalarinin tadqiqi.

Alinmis birgepolimerlarin termofiziki analizlori hoyata kegirilmisdir vo alinmis naticalor
uygun olaraq cadval 2-da verilmisdir.

Cadval 2. Antibakterial ABS KM-nin teplo-fiziki xassalari

Niimunalar Kompazisiyanin torkibi T12,°C | iz doq | Tobas | Ti% | Tao% | Tsoo
KM ABS KM 335 66 150 260 290 335
KM: ABS KM +ST-0,18% 345 69,2 185 | 280 | 300 | 355
KM; ABS KM +ST-0,36% 370 75,6 240 320 355 362
KM4 ABS KM+ST-0,8% 385 79,2 265 335 365 375

T10%, T20%, Ts0 %— nlimunsalerin 10, 20, 50 % kiitls itkisine uygun gelan temperaturdur;
Tqay— ilkin par¢alanma temperaturu;
Ti2— yarimparcalanma temperaturu;

Ti2 — yarimparcalanma miiddati.
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Cadval 2-da toqdim olunan eksperimental naticalorden aydin olur ki, salisil tursusunun
ABS asash kompozisiyalara az miqdarda daxil edilmasi yekun materialin teplofiziki xassale-
rini yiiksaldir. Belo ki, KM-nin torkibinds ST-nun miqdarinin artmas ilo niimunslerin termo-
destruksiyas1 zamani T12 gostaricilorinin giymetlarinds, hamginin Tio%, T20%, vo Tso% parametr-
larinin qiymeotlarinde artma tendensiyasi miisahide olunur. Bu, salisil tursusu molekulunda
aromatik halgada hidroksil ve karboksil qruplarinin varlig ils salgedardir. Bu qruplar ABS
polimer matrisinin termo- vo termooksidlasdirici destruksiyasi zamani ilkin marholads aktiv
radikal markazlarin yaranma prosesini, sonra iss zancirvari reallasan destruksiya prosesini
langidir ve intensivliyini asag1 salaraq destruksiya prosesinin daha yiiksek temperatur nahiy-
yosinda reallasmasina sebob olur. DTA vo TQA oayrilari KM (sok.1) ve KM (sok.2) 6z aksini
tapmigsdir.

Sak. 1. ABS KM-nin DTA va TQA ayrilori

47 TG

T, Zam

Sok.2. Antibakterial ABS KM-nin (ABS+0,8%) DTA va TQA ayrileri

h

T, Zam

Antibakterial ABS asasli KN-nin bakterisid vo funqisid xassalarinin tadqiqi.

Test kultura olaraq Aspergillus niger, A.ochraseus, Penicillium cuclopium, va Penicillium chry-
zogenum kimi mikromisetlordan istifade edilmisdir. Toqdim edilon 2 adda kompozisiya ma-
teriallar1 30 giin miiddatine gidali miihite (agarlasdirlmis samaeni sirasi) yerlasdirilorak iizarin-
da gobalayin becarilmesi hayata kegirilmicdir. Aydin olmusdur ki, yoxlanilan plastik materi-
allarm heg birinds na vizual, ne do mikroskopik goriintiilore gors (sok. 3) dayisiklik bas ver-
moamisdir ki, bu da onlarin gobalaklarin tesirine davamli olmasinin gostericisi kimi giymatlan-
dirils bilar.

95



N.S.Rasulzada., L.S.Abbasova., B.9.Mammadov., N.i.I;senko., P.Z.Muradov., K.F.Baxsaliyeva

Sak.3. Salisil tursusu asali ABS KM (ABS KM +ST-0,36%)

Okilmamisdan avval Okildikdan 30 giin sonra

Notica.

Belolikls, alinmis ABS asasli kompozisiya materiallarinin antibakterial xassalorinin tod-
qiqi zamani bels naticoeys galmak olar ki, bu kompozisiya materiallar1 bakterisid ve eyni za-
manda funqsid xassalera malikdirler. Bununla yanasi qeyd etmoak lazimdir ki, ST-nun ciizi
miqdarda slave edilmasi ABS kompozisiyasinn fiziki-mexaniki xassalerina praktiki olaraq
tosir etmir. Bu da kompozisiya materialin1 malum tatbiq sahalorinds istifads etmak {igiin ¢ox
alveriglidir. Eyni zamanda ST 6z qurulus xiisusiyyatlarine gore termo- vo termooksidlosdirici
destruksiya zamani radikal zencirvari proseslori longidir, ingibitor tesiri gostorir veo naticada
alinan KM-nin teplofiziki gostaricileri nazare carpan daracads yaxsilasir.
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XULASO

Laboratoriya seraitinds stres amillorin fizioloji proseslars, xiisusilo do xlorofil “a” ve xlorofil “b”-nin depres-
siya deracasina tesiri, xlorofil (a+b)-nin miqdar1 ve a/b-nin nisbati hesablanmis ve bu diagnostik metodla 51 bark
bugda novmiixtalifliklorinin quraqliq ve duzluluq streslorine davamliliq deracalari ve keyfiyyat gostaricilori toyin
edilmisdir. Hor iki stresa davamliligina gore forqlonan 8 niimuna segilmisdir.

Acar sozlar: bugda, quraqliq, duzlulug, xlorofil, kleykavina, slisavarilik.

OILIEHKA YCTOMUMBOCTU K ABUOTUYECKIM CTPECCOBBIM ®AKTOPAM (3ACO/AEHUE,
3ACYXOYCTOMYMBOCTD) I KAUECTBEHHBIX [IOKA3ATE/AEV 3EPHA Y PASHOBUAHOCTEN
TBEPAOMU IMIITEHULIBI (T.DURUM DESF.)

PE3IOME

B 2a60paTOpPHEIX YCAOBUAX U3YUEHO AETICTBIE CTPECCOBHIX (PaKTOPOB Ha (PU3NO0A0THYECKEe TTPOIIECCH], OCO-
OeHHO CTelleHb gempeccun Xxaopopuaiaa «a» u «o». Taxke ObLA0 OIlpeseleHO codep>KaHue Xaopoduiaaa+d U ux
coorromenne. C IIOMOIIBIO TOTO AMAarHOCTIYECKOTO MeToAa OlIpeeleHbl 3acyX0- I COAeyCTOMUMBOCTh y 51 pas-
HOBMAHOCTeI TBepAOii MIIIeHUIIEL. YCTaHOBAEHO YTO U3 HUX 8 Pa3HOBUAHOCTHU SBASEIOTCS YCTOMYUBBIMU KO BCEM
cTpecc gpakTopam.

Karouesble caoBa: mieHnIa, 3acyxa, 3acoleHue, X10popuaa, KAeMKOBIHA, CTEKAOBUAHOCTS.
EVALUATION OF HARD WHEAT (T.DURUM DESEF.) BOTANICAL VARIETIES FOR RESISTANCE TO
ABIOTIC STRESSES (SALT AND DROUGHT RESISTANCE) AND THEIR QUALITY LEVEL OF GRAINS
ABSTRACT

Physiological processes, especially the degree of depression in chlorophyll “a” and “b”, to the stresses were
studied in the laboratory conditions. It was also determined the chlorophyll (“a+b”) content (substance) and cal-
culated their ratio. By using this diagnostic method the resistance to drought and salinity stress conditions of 51
durum wheat accessions was evaluated. It was revealed, that among of studied material the 8 botanical varieties
were resistant to both stress factors.

Key words: wheat, drought, salinity, chlorophyll, gluten, hardness/vitrescence

GIRIS

Bitkilar stres amillora miiqavimat gostarmak {i¢iin miixtalif miidafis mexanizimlarine ma-
likdirlar. Bu miidafio mexanizimlari stres genloarin ekspresiyasinin doayisilmasi ilo tanzimlonir.
Quraqliq stresi fotosintetik membranin pigment vs ziilallarin tarkib ve miqdarlarinda, spektral
xtiisusiyyatlarinde ve xloroplastlarin fotokimyavi feallifinda miihiim dayisikliklera sabab olur.
Quraqliga davamli genotiplar yiiksak fotosintetik faalliq saxlamagla stresin tasirinden qoru-
na bilirlar [4]. Bitkilorin strese adaptasiyast membranin ziilal sistemi ilo bilavasite alagadar olub
stresa qars1t kamiyyat va keyfiyyatca yeniden qurulma ile cavab verir [1, 2, 3].
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Hal-hazirda Azarbaycan MEA Genetik Ehtiyatlar Institutunda bugda név ve ndvmiixte-
lifliklarinin toplanmasi, artirilmasi, genetik fondun biomiixtalifliyinin miihafizasi problemi
ils alagadar genis tadqiqat isleri aparilir. Toplanmis 2158 bugda genotiplarinin biomorfoloji ve
tosarriifat gostaricileri har tarafli dyranilir. Onlarin biotik va abiotik stres amillars davamliliq
daracolari tayin edilir, faydali xtisusiyyatlore malik genotiplarin seleksiyada istifadasi tovsiyyo
olunur [6, 7, 8]. Bizim apardigimiz tadqiqat isleri gostarilon problemin hallinin bir hissesini tas-
kil edir.

Material vo metodlar

Tadqiqat isi, 24 novmiixtalifliklarini shate edan 51 bark bugda (T. durum Desf) niimuna-
lorinin tizerinde aparilmisdir.

Bugda genotiplarinin duzluluq ve quraqliq streslarina davamlilig: ile xlorofilin miqdar:
arasindaki alageni 6yranmek magqsadils tarla tacriibalarinden yarpaq niimunsleri (yuxaridan
ikinci yarpaq) laboratoriyaya gatirilorak onlara duz ve quraqliq stresi verilmisdir. Bu magsed-
ls sahadan getirilmis yarpaqlardan kigik dairaciklar kasilarak {i¢ hisseys ayrilmisdir. Har tac-
riibs variantindan sinaq siigelarine 5 dairacik yerlagdirilmisdir. Birinci hissaye su, digerins
isd 2%-li NaCl mahlulu, 3-cii hissays 20 atm. tozyiqli saxaroza mahlulu slave edilarak, 24°C
temperaturda 1 giin saxlanilmigdir. Sonra dairaciker mahluldan cixarilaraq filtr kagizi ils qu-
rudulmus ve 10 ml-lik sinaq siisesine kegirilorok tizaerina spirt alave edildikden sonra bir nego
daqige qaynadilmisdir (dairaciklarin rongi agarana qodar).

Soyuduqdan sonra sinaq stisesinda spirtin hacmi 10 ml-a ¢atdirilmis ve xlorofilin miqdar:
spektrofotometrda xlorofil “a” 665 nm, xlorofil “b” ise 649 nm dalga uzunlugunda Sl¢iilmiis-
diir. Duz ve quraqhq variantindaki pigment qatiligimin su variantina nisbati tapilmis ve bu
nisbat duza, quraqhiga davamli formalarin segilmasi tigiin bir 6l¢ii meyar1 kimi gqabul olunmus-
dur. Alinmis naticaler na qadar yiiksak olarsa, o nlimuna bir o qodar davamli forma kimi ge-
bul edilmisdir [6]. Bundan slave tadqgiqat obyekti olan niimunalarin denlarinds fiziki gostari-
cilor-kleykavinanin miqdar1 sedimentasiya vo keyfiyyati, sedimentasiya ¢okiintiisii toyin
edilmisdir [7]. Danin siisevariliyi, 1000 denin kiitlasi gebul edilmis metodlarla (DS-10842-64,
10840-64), kleykovinanin miqdar1 va keyfiyyoti (DC-9406-60) asasinda Syrenilmis, kleykovi-
nanin keyfiyysti unun miiqavimati ve uzanma qabiliyystine gors qiymatlondirilmisdir (mii-
gqavimat KDO-1 cihazi vasitasils 6l¢iiliir). Sedimentasiya gostoricisi makrometod asasinda sirkes
tursilisu vasitesi ilo toyin edilmisdir [8].

Notica vo onlarin miizakirasi

Bork bugda niimunslarinin yarpaqlarindak: xlorofilin miqdarinin dyranilmasi tizre tod-
giqatlarin naticaleri 1 sayli cedvalde verilmisdir. 1 Ne-li cadveldas gostarilen tadqiqat naticelari
quraqlq ve duz stresine maruz qalmis bugda novmiixtslifliklarinin yarpaqlarinda xlorofil

“"_r

“a” , “b” —ni,”a” ve “b”-nin camini, “a”-nin “b”-ys nisbatini gostarir.

Pigmentlar fotosintez prosesinda oksigen dasinmasinda, oksidlasdirici ve fotosintetik fos-
forlasmada, bir sozls bitki orqanizminds timumi maddalar miibadilesinda istirak edirlar. Ma-
lumdur ki, xlorofillar (xiisusen “b” xlorofili) bitkinin xarici miihitin alverissiz amillarine qars:
uygunlagsmasinda boyiik rol oynayir. Uygunlasma zamani xlorofil “a”-nin “b”-ye nisbatinin
bir gadar azalmas: va ya ¢oxalmasi bitkide gedan fizioloji proseslards ciddi siiratds 6z aksini

tapir.
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Bu faktorlardan istifade edorak seleksiya prosesinds istor baslangic materialin segilmasin-
ds, istarsede alinmis yeni hibrid, xatt ve sortlarin gqiymatlondirilmesinds, perspektiv forma-
larin askar edilmoasinda istifade etmok mumkiindiir.

1 Ne-li codvaldaki, xlorofil “a+b”-nin gostaricilerine asasen tedqgiqat obyekti olan niimu-
nalar igorisindon quraqliga davamh 3 niimuns, duza davamli iss 18 niimuns se¢ilmisdir ki,
onlar codvalda (-) isaresi ilo gostorilmisdir.

Bark bugda ( T.durum Desf.) niimunalarinin yarpaqlarinda xlorofilin miqdarinin
dayismasina gore quraqliga ve duzluluga davamliliginin gostaricilari.

Cadval 1.
Xlorofilin migdar Ca+Cb va Ca/Cb gostaricilari:
(vahid yarpaq sahasinde Mkq-larla) (nozarate gora %-ls)
Kataloq Niimunenin ad:
No-si Nozarat Quraqhq Duzluluq Quraqhq Duzluluq

a b a b a b atb a/b atb a/b

1 2 3 4 5 6 7 8 9 10 11 12
St. Qarabag 6,78 242 | 717 | 241 884 | 3,0 | 104- | 105- 128- 104-
St. Borokatli 8,15 264 | 548 | 234 | 6,66 29 84= 87= 87= 74=
k-5 Leucomelan 6,57 283 | 533 | 224 | 7,78 3,0 80= 102- 115- 110-
k-7 Mutico-leucurum 10,7 4,27 | 981 3,76 10,1 3,7 80= 104- 90= 107-
k-10 Mutico hordeiforme 8,51 324 | 876 | 326 | 887 | 34 | 102- | 102- 104- 98=
k-11 Hordeiforme 106 | 365 | 947 | 348 | 849 | 27 | 91= | 9%4= 106- 79=
k-28 Mutico lybicum 7,02 258 | 615 | 322 | 734 | 24 97= 70= 102- 108-
k-40 Coerulescens 7,39 2,74 | 14,1 547 | 10,2 3,7 | 193- | 104- 138- 105-
k-44 Mutico lybicum 7,38 207 | 794 | 240 | 836 2,7 | 109- 92= 117- 86=
k-50 Obscurum 768 | 284 | 768 | 284 | 757 | 29 | 98= | 89= 99= 95=
k-51 Obscurum 992 | 279 | 919 | 335 | 855 | 33 | 98 | 77= 71= 94=
k-52 Obscurum 5,63 153 | 515 | 145 | 605 | 18 | 92- 96= 110- 88=
k-63 Alboprovinciale 5,02 197 | 462 | 184 | 523 2,2 92= 98= 106- 93=
k-66 Reichenbachii 7,20 2,73 | 697 | 297 | 856 3,5 | 100- 89= 122- 91=
k-87 Melanopus 7,00 242 | 623 | 249 | 6,23 24 | 117- | 112- 125- 121-
k-88 Apulicum 11,41 282 | 722 | 262 | 7,38 22 | 69= 68= 52= 80=
k-90 Hordeiforme 6,51 259 | 650 | 2,61 7,19 2,7 | 100- 98= 108- 106-
k-91 Niloticum 770 | 279 | 779 | 296 | 688 | 24 | 102- | 95= 88= 103-
k-94 Leucomelan 4,57 1,90 4,58 2,00 5,19 2,2 101- 95= 113- 104-
k-128 Erythromelan 929 | 312 | 848 | 284 | 969 | 32 | 91= | 100- 103- 103-
k-133 Niloticum 8,34 287 | 770 | 2,27 | 9,29 39 89= 116- 109- 106-
k-134 Murciense 8,42 298 | 729 | 3,550 | 8,60 3,6 146- 74= 113- 114-
k-135 Coerulescens 6,72 246 | 486 | 1,77 | 4,73 2,2 72= 100- 75= 80=
k-137 Hordeiforme 10,38 | 2,23 | 6,51 1,82 | 724 | 22 66= 74= 75= 70=
k-138 Hordeiforme 664 | 220 | 591 | 270 | 660 | 08 | 98= | 70= 84= 265-
k-3 Leucurum 4,92 1,55 | 290 | 066 | 532 2,0 55= 141- 113- 82=
k-6 Mutico-leucurum 7,63 315 | 752 | 3,40 | 7,52 34 | 101- 91= 101- 91=
k-8 Hordeiforme 7,87 2,77 | 694 | 223 | 843 29 86= 109- 107- 99=
k-9 Hordeiforme 583 | 266 | 583 | 259 | 691 | 33 | 99= | 102- 120- 95=
k-13 Mutico-hordeiforme 524 | 228 | 453 | 2,14 | 483 | 21 | 88= | 92= 92= 99=
k-23 Murciense 6,76 | 251 | 466 | 1,79 | 740 | 29 | 69= | 96= 111- 92=
k-29 Hordeiforme 798 | 308 | 755 | 290 | 833 | 32 | 94= | 100- 104- 100-
k-42 Coerulescens 6,23 2,54 5,58 2,44 7,44 3,1 91= 93= 120- 97=
k-43 Mutico-coerulescens 2,31 1,43 3,32 1,41 3,86 1,7 126- 145- 149- 139-
k-45 Mutico-lybicum 645 | 241 | 652 | 324 | 652 | 32 | 110- | 75= 110- 75=

1 2 3 4 5 6 7 8 9 10 11 12
k-48 Niloticum 1,88 191 | 474 | 195 | 544 | 22 | 98= | 95= 112- 98=
k-54 Obscurum 584 | 237 | 533 | 226 | 686 | 2,7 | 99= | 106- 116- 104-
k-56 Albo-obscurum 6,66 229 | 624 | 219 | 7,63 2,9 94= 97= 117- 90=
k-64 Albo-provinciale 807 | 281 | 701 | 266 | 770 | 3,0 | 88= | 92= 98= 89=
k-73 Lybicum 6,41 1,89 | 651 | 208 | 687 | 23 | 103- | 92= 109- 89=
k-19 Murciense 4,71 2,13 | 390 | 1,71 | 547 | 2,3 | 82= | 103- 113- 108-

Sorti isaralar:- Davamlilar. = Orta davamlilar. = Zsif davamlilar.
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Secilmis sortniimunsalar igarisinds xloroplastlarin yiiksek fotokimyevi fealligina gore
cadvalde 40 kataloqunda gostarilon Coerulescens niimunasini gostarmak olar. Bu niimunada
xlorofil “a” nazarat variantinda 7.39 Mkq, quraqliq variantinda hamin vahid 14.13, duz
variantinda iss 10.21 Mkq olmusdur. Xlorofil “b”-nin gostericilarine nazar salsaq, nazaratds
2.74, quraqhqda 5.47, duz variantinda ise 3.77 Mkq olmusdur. Gostarilan naticelara asasen bu
niimunada xlorofil (a+b)-nin nazarate gors faiz gostaricisi 193, duz variantinda iss 138 olmus
v bu niimunenin yarpaqglarmin yiiksok fotokimyavi feallig1 oldugu tig¢lin hamin niimuna
davamli niimuna kimi se¢ilmisdir.

MBolumdur ki, bitkilorin quraqliga, istiliye ve duza davamhiliginin giymetlondirilmasinde
yarpagqlardaki xlorofil “a”-nin “b”-ya nisbati miiayyan shamiyyats malikdir. Xlorofil “a”-nin
xtisuson do “b”-nin miqdarinin artmasi onlarin giinas isiginin miisyyesn uzunluglu dalgala-
rindan enerji udma imkanlarmi genislondirir. Tadqgiqat obyekti olan niimunslar icerisinden
quarqliq ve duz stresindon sonra xlorofil “a”-nin “b”-ya olan yiiksak nisbati 7 niimunada:
Standart Qarabagda; kataloq 5-de olan leucomelan; k-7-de mutico-leucurum-da;k-40-da olan
coerulenscens; k-87-da olan melanopus; k-133-da niloticum; k-43-da olan mutico-courelenscens; k-

54-da olan obscurum-u gostarmak olar.

Hor iki stresa (quraqliq ,duz) davamli 9 niimuna ayrilmisdir: Standart Qaarbag; kataloq
10-da gostorilon mutico-hordeiforme; k-40-da olan coerulenscens; k-44-do mutico-lubicum; k-87-
do melanopus; k-134-do murciense; k-43-do mutico-coerulencens; k-45-da mutico-lybicum-u, k73-
da lybicum-u gostormak olar.(Cadval 1, Sokil).

Sokil 1. ki stresa quraqlq, duz davamli niimunalar: St Qarabag. k-10-Mutico hordeiforme, k-40- Coerulescens, k-44-
Mutico lybicum, k-87-Melanopus, k-134-Murciense, k-43-Mutico coerulescens, k-45-Mutico lybicum, k-73-Lybicum

200
180 -+
160 -
140 -+
120 +

100 A
80 - M Duzlulug

B Quraqgliq

60
40
20

0

St. k-10 k-40 k-44 k-87 k-134 k-43 k-45 k-73

Keyfiyyatli bugda ilk novbada ziilal, kleykovina ve sedimentatsiya gostoricisine malik
olmalidir. Tadqiqat obyekti olan niimunslarin denlsrinds fiziki gostariciler, kleykovinanin
miqdar1 ve keyfiyysti, sedimentasiya ¢okiintiisii toyin edilmisdir. Siigavarilik ve 1000 denin
kiitlosine gora alinan naticaler, ganaystbaxs olmusdur. Oyranilon 51 niimunaden 30-da 1000
denin kiitlasi 50 qr-dan ¢ox (v. coerulenscens 55.2qr, v. mutico-lubicum 54.0 qr v. muciense52.1
qr va s.) olmusdur. Stisavarilik asasan 77-99% arasinda dayismisdir. 17 niimunadas kleykovi-
nanin miqdar1 35%-dan yuxar1 (v.lybicum kleykovinanmn miqdar1 40%, KDO 100; v. niloticum
43,5%, KDO-95; v.leucomelan 36,8%, KDO-85; v.hordeiforme 37%, KDO-95ve s.) olmusdur. Aras-
dirmalara asasen yiiksok fiziki gostericilora malik olan genotip segilmis, standart kimi gotii-
riilmiis Qarabag sortunun gostaricilarinin naticalari ile birlikde cadval 2-da verilmisdir.
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Bark bugda niimunalarinin yerli va intraduksiya olunmus novmiixtalifliklarinin
yiiksak gostaricilarine gors se¢ilmis niimunalari

Cadval 2.
Fiziki gostaricilar Kleykovinanin miqdari va keyfiyyati
Kataloq Niimunanin

Ne ad1 Stisovarilik | 1000 denin | Dartilma | Miqdar Sedmentasiya

o T o KDo

Yo-1o kiitlasi qr-la sm Yo-1o ml
St Qarabag 77 50.8 7 24.0 100 17
10 Obscurum 98 49.0 10 38.1 100 16
40 Ceurulescens 929 55.2 7 36.3 100 14
44 Mutico lybicum 81 52.8 7 26.5 97.5 14
87 Melanopus 78 48.8 9 30.0 105 9
134 Murciense 84 52.1 6 20.0 110 14
43 Mutico-coerulencens 93 50.0 10 333 110 16
45 Mutico-lubicum 82 54.0 8 20.0 120 13

Oyranilon bugda genotiplarinin slamatlari seleksiya proqramlarma daxil edilarak, yiiksok
mohsuldar niimunslare nail olmaq iigiin seleksiyagilara koémak maqsoadi dagiyir.

Belalikls, yarpaqglarin plastid aparatinda bas veran dayismalare asaslanaraq miisyyen edil-
misdir ki, dyranilon bark bugda niimunslorinden Standart Qaarbag; kataloq 10-da gosterilon
mutico-hordeiforme; k-40-da olan coerulenscens; k-44-de mutico-lubicum; k-87-do melanopus; k-
134-dos muciense; k-43-do mutico-coerulencens; k-45-da mutico-lubicum hoar iki sterese davaml
niimunslerdir ve onlardan davamliliq istiqametinds aparilan seleksiya proseslarinds donor
kimi istifads etmak olar.
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ABSTRACT

Cobalt chromium based layered double hydroxides (CoCr-LDHs) were synthesized using different concen-
trated NaOH solution (C=10M and 20M). X-ray powder diffraction (XRD), Ultraviolet-visible (UV-Vis) and Fourier
transform infrared (FTIR) spectroscopy were used to characterize the physicochemical properties of obtained solid
materials. It was found that the concentration of alkaline solution has a strong influence on the crystal structure
and optical properties of layered structures.

Keywords: CoCr-LDHs; extremely concentrated base solutions, optical properties.

MUXTOLIF QATILIQLI (Cnaon =10M VO 20M) QOLOVI MOHLULUNDAN ISTIFADS ETMOKLS COCR-
LIiH-LORININ ALINMASI VO OPTIK XASSOLORININ TODQIQI
XULASO

Kobalt vo xrom asasinda layh ikili hidroksidler (CoCr-LiH) miixtolif qatihigli NaOH (C=10M vea 20M) mahlul-
larindan istifade edilmakls sintez olunmusdur. Alinmis niimunslerin fiziki-kimyevi xassalori Rentgen difrakto-
metri (RD), Ultrabendvsayi-goriinen (UB-Gor) ve Infraqirmizi (IQ) spektroskopiya ile tadqiq olunmusdur. Malum
olmusdur ki, gelavi mahlulunun qatilig1 alinmis layl: birlasmalarin kristal qurulusuna va optiki xassalarine giiclii
tosir gostorir.

Acar sozlar: CoCr-LIH; hadden artiq qat1 gqalovi mahlulu; optiki xassaler.

CUHTE3 U OIITUYECKASI XAPAKTEPUCTUKA COCR- CAT' C UCITOAB30OBAHMEM HIEAOYHBIX
PACTBOPOB C PA3ANYHOV KOHLIEHTPALIV (Cnaon = 10 M M 20 M)
PE3IOME

CaoucTrle 4BOVIHBIE TUAPOKCHABI Ha OcHOBe XpoMa 1 kobaasTa (CoCr-CAIl') ObLAM CMHTE3MPOBAHBI C UCIIOAB-
30BaHMeM IIJeJ0YHEIX PAcTBOPOB ¢ pasarngnoii KonrnenTtparyy NaOH (C = 10M u 20M). Aas XapakTepucTuku Qu-
3VMKO-XMMMYECKIX CBOVICTB TIOAYYE€HHBIX TBEPABIX MaTepMal0B OBIAY VICITOAB30BaHBI PEHTIEHOBCKAs IIOPOIIKOBas
sudpaxnus (XRD), yasrpaduoaerosast (YO) u madpaxpactas (JIK) cnexrpockonus. bplao ycraHOBA€HO, YTO KOH-
LIEHTpaLV: [Ie/0YHOTO pacTBOpa OKa3blBaeT CUABHOE BAUSHIME Ha KPUCTaAAUYECKYIO CTPYKTYPY U OITUYECKUe
CBOJICTBA CAOVCTHIX CTPYKTYP.

Karouesnie caosa: CoCr-CATI; KoHIIeHTpUpOBaHHEIe 111e109HOIO pacTBOPHI, ONTHYECKIe CBOICTBa

Introduction

Layered double hydroxides (LDHs) have received considerable attention due to their
specific layered structure [1]. These promising materials have a wide potential applications
in catalysts [2, 3], ion-exchange and adsorption by their high anion- and cation- exchange ca-
pacities [4-6], pharmaceutics [7-9], biochemistry [10, 11], photochemistry [12], electrochemistry
[13], etc. The CoCr-LDH is one of the layered hydrotalcite material displays excellent electro-
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catalytic activities and long-term stability for OER in 0.1 M KOH solution [13]. The OER
activity of CoCr-LDH is among the best of Co-based materials. Especially, the current density
at high potential region achieved by CoCr LDH surpasses that of commercial RuO: catalyst
[13]. Different compositions of CoCr-LDH were electrochemically deposited and their
supercapacitor properties in three- and two-electrode (asymmetric, with reduced graphene-
oxide (RGO)) configurations have been examined [14]. It turned out that the asymmetric
capacitor consisting of CoCr-LDH and RGO electrodes exhibited excellent power density.
The electrodeposited amorphous CoCr-LDHs were found to be electrochemically active in 1
M KOH, exhibiting Faradaic capacitance of as high as 250 Fg™ [14]. But there are extremely
few works in synthesis, physicochemical characterization depending on the precipitation
concentration and application of CoCr-LDH. In this paper we report first time the synthesis
of Co-Cr LDH applying extreme condition and characterization.

2. Experimental

2.1. Reagents, materials, methods and characterization

Analytical grade chemicals of Co(NOs)2:6H20, Cr(NOs)39H20 and NaOH were used with-
out further purification. For the preparation of CosCr- layered double hydroxides (CosCr-
LDHs) 3:1 ratios of Co(INOs)2:6H20 and Cr(NO:s)3-9H20 were separately dissolved in distilled
water and mixed these two solutions. 10 M (and 20M) of NaOH solution were added dropwise
to the mixed and heated at 80-90°C for 7 days. The obtained suspensions were continuously
washed with distilled water and dried at ambient condition at room temperature.

The optical properties of the obtained samples were characterized by Fourier transform
infrared (FTIR) spectrometer (Varian 36000) using KBr and Ultraviolet spectrometer (UV-Vis)
(Specord 250).

3. Results and discussion

3.1. Structural properties

The XRD patterns of CoCr-LDHs obtained using 10M and 20M of NaOH are shown in
Fig. 1. Both samples show 5 reflections along (003), (006), (012) and (110) planes which corres-
pond to the JCPDS Standard Card no. 38-0487 [15]. The observed diffraction patterns indicate
promising results which all peaks correspond to LDH structures. There are no phase impurity
or additional peaks corresponding to a- and 3- Co(OH): detected by XRD. [16]. The XRD pattern
of CoCr-LDHiom shows high-intensity peaks while this intensity decreased for CoCr-LDHzom
sample (Fig.1).

We have observed that, the LDH compounds containing two metal ions with similar ionic
radii crystallize better using high concentrated base solution. In our practice this crystallization
manifested itself more clearly with 10M of NaOH solution. The intensity of diffraction peaks,
lamellae distance in a structure and the average particle size has also been increased with 10 M
of NaOH solution. The average particle size has been calculated by Debye—-Scherrer equation:

_ak
~ Bcos6

(5)

Where, D- is the particle diameter, a- is the Scherrer constant (0.9), A- the X-ray wavelength
(1.5418 A), and B- is the line broadening at half the maximum intensity (FWHM).
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Fig.1. XRD pattern of CoCr-LDH obtained using a) 20M and b)10M of NaOH solution.
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Table 1. Structural parameters for CoCr-LDH obtained using 10M and 20M of NaOH solution,
determined by XRD patterns.

Parameters (nm) CoCr-LDHaomy | CoCr-LDHom)
D (particle size) 16.69 11.13
No. of layers in one particle ~6 ~4
(003)- plane peak position (20) 11.7 11.8

3.2. Optical properties

The optical characterization of CoCr-LDHs has been carried out by FTIR and UV-Vis
spectroscopy at room temperature. Similar infrared bands are observed from FTIR spectra of
CoCr-LDH obtained different concentrated NaOH solution. The signals at 3431 cm™ and 1640
cm? describe O-H stretching band and bending vibration of interlayer water molecules,
respectively. The band at 1355 cm™ showing interlayer NOs anions [10] is more intensive for
CoCr-LDHiom sample. The strong absorption band at 1000cm! for CoCr-LDHam can be assigned
as hydrogen-bonded OH absorption of a hydroxy function has shifted to high frequency for
CoCr-LDHiom and CoCr-LDHzom and observed with very low intensity. Co-O, Cr-O, O-Co-O
and, or O-Cr-O and Co-O-Cr lattice vibrations are observed in low value of frequencies at 671cm-
1,572 cm’, 514 cm™ and confirmed the formation of metal hydroxydes and LDH structures.

Fig.2. FTIR spectra of CoCr-LDH obtained using (a) 10M and (b) 20M of NaOH solution.

(a)

|
w (b)

@
<+
©

% Transmittance

1640
1355

o
4000 3800 3600 3400 3200 2000 2800 2600 2000 1800 1600 1400 1200 1000 800 600 400

‘Wavenumber (cm™)

Optical properties of CoCr-LDHi and CoCr-LDHz compounds have also been studied at
room temperature (25°C) by UV-Vis spectroscopy. Fig.3A and Table 2. shows three optical band
gaps of layered structured samples while the high-value band gaps (3.27 eV for CoCr-LDHiom
and 3.61eV for CoCr-LDHzowm) are attributed to the presence of NOs-groups in the LDH interlayer
galleries [17]. The high-value band gap of CoCr-LDHiom sample is lower than CoCr-LDHzom
which is explained by quantum confinement effect, consistent with the theoretical argument
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made by Brus [18, 19]. This result is in good agreement with XRD results and particle sizes
described in Tablel. The average particle size were estimated 16.69nm and 11.13nm for CoCr-
LDH obtained using 10M and 20M of NaOH solution, respectively.

Table 2. Optical band-gap results of CoCr-LDH determined by UV-Vis.

Samples Eg1(eV) | Eg2(eV) | Ega(eV)
CoCr-LDHiom 3.27 2.36 1.91
CoCr-LDHaom 3.61 2.12 1.84

Fig.3. A) Variation of (ahv)? versus hv and B) Absorbance spectra of CoCr-LDH obtained using
(a) 10M and (b) 20M of NaOH solution.
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4. Conclusions

In this paper we reported the synthesis of Co-Cr LDH using different concentrated NaOH
(C=10M and 20M) solution. We have observed that, the LDH compounds containing two metal
ions with similar ionic radii crystallize better using high concentrated base solution. The intensity
of diffraction peaks, lamellae distance in a structure and the average particle size has also been
increased with 10 M of NaOH. The average particle size were estimated 16.69nm and 11.13nm
for CoCr-LDH obtained using 10M and 20M of NaOH solution, respectively, which is in good
agreement with UV-Vis. Three optical band gaps were observed for layered structured samples
while the high-value band gaps (3.27 eV for CoCr-LDHiom and 3.61eV for CoCr-LDHzom) are
attributed to the presence of NOsgroups in the LDH interlayer galleries.
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ABSTRACT

Using condensation of acetophenone with 3,5-di-fert-butyl-4-hydroxybenzaldehyde, in the presence of
methanol in acidic media 6-(3,5-di-tert-buthyl-4-hydroxyphenyl)-1-phenylprop-2-en-1-on was synthesized. By the
interaction of 6-(3,5-di-tert-butyl-4-hydroxyphenyl)-4-phenylpirimidine-2(1H)-tion, that is important derivative of
sterically-hindered phenols, with thiocarbamide, semicarbazide and thiosemicarbazide in ethanol solution under
microwave irradiation various five- and six-membered heterocyclic chalcone derivatives were obtained at first time.
The antimicrob and antifungisid properties of some of synthesized compounds was checked up in comparison with
widely used ethanol, furacilin and nitrofungin. . The samples has intensive antimicrobian properties. Some com-
pounds show destructive action on Candida albciansa in 1:200 dilution for 10 minutes. Structures of synthesized 6-(
3,5-di-tert-butyl-4-hydroxy-phenyl)-4-phenyl-pirimidine-2-(1H)-thione,  5-(3,5-di-tert-butyl-4-hydroxyohenyl)-3-
phenyl-4,5-dihydro-1H-pyrazol-carboxamide and 5-(3,5-di-tert-butyl-4-hydroxyphenyl)-3-phenyl-4,5-dihydro-
1H-pyrazol-carbotioamide confirmed by 'H and *C NMR spectroscopy.

Keywords: chalcone, nucleophilic addition, sterically-hindered phenols.

3-(3,5-DI-ii¢lii-BUTIL-4-HIDROKSIFENIL)-1-FENILPROP-2-EN-1-ONUN
N-NUKLEOFILLORLO QARSILIQLI TOSIRI

XULASO

Asetofenonun 3,5-di-liglii-butil-4-hidroksibenzaldehid ilo metanol istirakinda turs miihitde reaksiyasindan
6-(3,5-di-ii¢lii-butil-4-hidroksifenil)-1-fenylprop-2-en-1-on alinib. Faza-¢otin fenollarin shamiyyat kesb edan tore-
mosi olan, 6-(3,5-di-liclii-butil-4-hidroksifenil)-4-fenilpirimidin-2(1H)-tionun tiokarbamid, semikarbazid veo tiose-
mikarbazidle qarsiligh tasirinden ilk dafe olaraq xalkonlarin miixtslif alt1 ve besiizvli heterotsiklik téromslari alin-
mugdir. Sintez olunmus birlosmalarin bazilorinin antimikrob ve antifungisid xassaleri genis istifade olunan etanol,
furasilin va nitrofunqin ile miiqayisaeds tedqiq edilmisdir. Niimunsler yiiksok amtimikrob xaseaye malik oldugu
agkarlanisdir. Bazi niimunolar ise Candida albciansa gobelayina qarst destruktiv tasiri 1:200 durulasma nisbatinde
10 daqiqge arzindos oalde edilmisdir. Alinmus 6-( 3,5-di-{iglii-butil-4-hidroksi-fenil)-4-fenil-pirimidin-2-(1H)-tion, 5-
(3,5-di-tiglii- butil-4-hidroksifenil)-3-fenil-4,5-dihidro-1H-pirazol-karboksamid va 5-(3,5-di-iiglii-butil-4-hidroksi-
fenil)-3-fenil-4,5-dihidro-1H-pirazol-karbotioamidin quruluslar1 'H ve 3C NMR spektroskopiyasi vasitasils tasdiq
olunmusdur.

Acar sozlar: xalkon, nukleofil bielagsms, foza-¢atin fenol.

B3AMMOAENUCTBMUE 3-(3,5-di-TPET-BY TUA-4-TUAPOKCU-DEHNA)-1-
DOEHNAIIPOII-2-EH-1-OHA C N-HYKAEOPNAAMMU

PE3IOME

ITyrem B3ammogerictBus 3,5-Au-Tper-OyTnA-4-ruapokcrubeHsaabAernja ¢ areToPeHOHOM B IIPUCYTCTBUU
MeTaHO.Ja B KMCAO cpeje ObLa CMHTe3UpoBaH -(3,5-An-Tper-6yTna-4-rmapokcudenna)-4-peananupumuany-2(1H)-
THOH. BriepBsle, B3aumoJerictBreM 6-(3,5-au-Tper-6yTna-4-rugpokcudenna)-4-penna-nmpumuans-2(1H)-tmoxa,
KOTOPBIN SABASIETCA IMPaKTUIeCKU-3HaYMBIM IIPOU3BOAHEIM IIPOCTPaHCTBEeHHO-3aTPYAHEHHBIX (PeHOA0B, C TMOKap-
6aMuAOM, ceMUKapOasMAOM M THOCeMMKapba3AOM ITOAyJYeHbl pa3sANYHBIE IIECTH U IATUYAEHHBIE IeTePOITUK-
AUYecKye TIPOU3BOAHBIE XaAKOHOB. HeKoTophle U3 MOAYJeHHBIX TPOMU3BOAHBIX IIPOTECTMPOBAHDI Ha CTEIIeHb aH-
TUMMKPOOHO 1 aHTUPYHIUINAHON aKTUBHOCTI. BBIABAE€HO, 4TO 00pasIfsl 061a4al0T BHICOKON CTETIeHBIO aHTHU-
MUKPOOHOJ aKTUBHOCTH. A HEKOTOpPHIEe coeAMHeHNs B TedeHne 10 MUHYT AeMOHCTPUPYIOT A€CTPYKTUBHOE AEVICTBIIE

107



Ayten R. Asgarova

nporus rpudkos Candida albciansa mpu pazdasaenym 1:200. CTpyKTypbl IOAy4eHHBIX -( 3,5-AU-TpeT-OyTna-4-rua-
poxcudenna)-4-penna- nmupmmuana-2-(1H)-tuona, 5-(3,5-au-tper- Oytma-4-ruapoxcndenna)-3-penna-4,5-au-
rugpo-1H-nnpasoa - kapbokcamnga u 5-(3,5-an-tper-0ytna-4-rugpoxcudenna)-3-genna-4,5-aurnapo-1H-nmupa-
304 - Kap6OTI/IaMI/I,Z|,a noareepkaensl Metodamu 'H n B3C JIMP criekTpockonum.

Kaxouessie caoBa: Xa4KOH, HyKAeO(l)I/I/H)HOC IIpucoeAnHeHme, HpOCTpaHCTBeHHO-SanyAHeHHI)HZ (1)EHOA.

Introduction

Chalcones, that are o,f-unsaturated ketones, have wide range of synthetic opportunities,
that provided by the presence of two reactive electrophilic centers. Reactions of chalcones with
various C,N,S- nucleophiles allow for obtaining of various carbo- and heterocyclic compounds,
that are potenrial biologically active compounds. As a rule, in these reactions the Michael’s
nucleophilic addition of nucleophile to chalcone takes place first . B-adducts, that are capable to
suffer various transformations, forming difefrent character structures. Chalcone derivatives
show anti-inflamator [1], cardiovascular [2], anticancer [3], amtn-HIV [4] activity. Also
functionalized products are perspective substrates for future synthesis. It must be noted, that by
variation of conditios of process it’s possible to synthesize various products selectively.

Research method and research

Spectra NMR 'H, ®C recorded on Brucker-300 (300 MI') of system AVANCE (solvent
DMSO-d6). Thin layer chromatography was carried out on Silufol.

(E)-3-(3,5-di-tert-butyl-4-hydroxyphenyl)-1-phenylprop-2-en-1-on (1). This compound was
synthesized by reflux of 3,5-di-fert-butyl-benzaldehyde (4.3 mmol) with asetophenone (4.3
mmol) in methanol (10 ml) in the presence of catalytic amount of sulfuric acid for three hours.
Then, reaction mixture cooled. After procedures, yellow crystals precipitated, washed with
distilled water and dried in dessiccator. Yield 67%.

6-(3,5-di-tert-butyl-4-hydroxyphenyl)-4-phenylpirimidin-2(1H)-thion (2). (E/Z)-3-(3,5-di-
tert-butyl-4-hydroxyphenyl-1-phenylprop-2-en-1-on (1) (1 mmol) was added to thiocarbamide
(0.2 mmol) and mixed with catalytic amount of three-fluorine-acetic acid. Reaction mixture
stirrered in microwave for 2 min. Yellow crystals were precipitated. Yield 62.5%; m.p. 128°C.

5-(3,5-di-tert-butyl-4-hydroxyphenyl)-3-phenyl-3,5-dihydro-1H-pyrazol-1-carboxamide
(3): 0.14 q of semicarbazide hydrochloride and 10 ml of ethanol were added to 0.4 q of chalcone
(1). After stirring and reflux for 3 hours colorless crystals precipitated. They were filtered,
washed with excess of ethyl alcohol and water. Procedures were repeated several times. Yield
56%; m.p. 252°C.

H NMR (DMSO-d6, d, ppm): 1.38 (s, 18H, 6CH); 3.05 (dd, 1H, CHz, i =12.9); 3.75 (dd, 1H,
CHy, st = 5.7), 5.35 (dd, 1H, CHz, it = 6.9); 6.51 (s, 2H, NH2); 6.87 (s, 1H, OHa); 6.96 (s, 2H, 2Ar-
H); 7.41-7.83 (m, 5H, 5Ar-H).

13C NMR (DMSO-d6, d, ppm): 30.79 (6CHs), 34.94 (2Cien), 43.00 (CH2), 60.32 (CH), 121.79
(2CHarom), 126.90 (2CHarom), 129.39 (2CHarom), 130.02 (CHarom), 132.18 (Car), 134.96 (Car), 139.67 (Car),
151.13(N= Ceer), 153.23 (O-Car) 155.56 (NC=O).

5-(3,5-di-tert-butyl-4-hydroxyphenyl)-3-phenyl-3,5-dihydro-1H-pyrazol-1-carbotioami-
de (4): 0.27 q of thiosemicarbazide and 20 ml of ethanol were added to 1 q of chalcone (1). 4
drops of sulfuric acid also were added to mixture. After stirring and reflux for 2 hours colorless
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crystals precipitated. They were filtered, washed and recrystallized from ethyl alcohol. Proce-
dures were repeated several times. Yield 32 %; m.p. 255°C.

H NMR (DMSO-d6, d, ppm): 1.37 (s, 18H, 6CHa); 3.21 (dd, 1H, CHo); 3.84 (dd, 1H, CHa),
5.88 (d, 1H, CH, Jun = 10.5); 6.87 (s, 1H, OHu); 6.98 (s, 2H, 2Ar-H); 7.40-8.00 (m, 7H, 5At-
H+NH.); 12.05 (s, 1H, NH).

5C NMR (DMSO-d6, &, ppm): 30.81 (6CHs), 34.93 (2Cer), 42.86 (CH), 63.30 (CH), 122.35
(2CHarom), 127.56 (2CHarom), 129.19 (2CHarom), 130.97 (CHarom), 131.46 (Car), 133.86 (Car), 139.35
(2Car).

Discussion of research method and its results

By the known method [5] using condensation of acetophenone with 3,5-di-tert-butyl-4-
hydroxybenzaldehyde, in the presence of methanol in acidic media, we synthesized 3-(3,5-di-
tert-buthyl-4-hydroxyphenyl)-1-phenylprop-2-en-1-on (1).

T’ o]
(0]
X
+ HC
cHOl
OH a

Continuing the investigations of chalcone derivatives, containing sterically — hindered
phenol fragment, we carried out the direct synthesis by wusing 3-(3,5-di-tert-butyl-4-
hydroxyphenyl)-1-phenylprop-2-en-1-one. For the set of tasks, we pursued areas of synthesis.
First area is the interaction of 3-(3,5-di-tert-butyl-4-hydroxyphenyl)-1-phenylprop-2-en-1-one
with thiocarbamide in ethanol solution under microwave irradiation. The reaction undergo in
direction of forming thion 2.

S

0 NH)ki\‘
x S x
EtOH
Q O * NHz)]\NHz mw, 5 MuH Q O
OH OH
a 2)

Structure of synthesized compound (2) 6-(3,5-di-tert-butyl-4-hydroxy-phenyl)-4-phenyl-
pirimidine-2-(1H)-thione (2) was confirmed by nuclear magnetic resonance (Pic.1).

Pic. 1. '"H NMR spectrum of compound (2).
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As we see from 'H NMR spectra, signals on 0.61 ppm, 4.67 ppm, 4.98 ppm and 9.71 ppm
absolutely fully characterize the protons of tert-buthyl groups, OH-, CH- and NH-groups res-
pectively. Although, the multiplet of 6.31-7.28 ppm characterizes seven protons of aromatic ring.

The same interaction of chalcone (1) with thiosemicarbazide and carbazide undergo on
direction of obtaining of heterocyclic compounds (3-4).

X

Ay

NH;
\

34

OH

X=0 (25), S (26)

Table 1. Some physical-chemical characteristics of compounds (2-4) .

Ne Molecular formula Molecular weight, M: m.p.°C Yiled, % Rt
2 C24H2sN30S 392.56 128 62.5 0.70
3 C24H51N302 393.53 252 56 0.66
4 C24H31N08 409.59 255 32 0.76

Structures of synthesized 5-(3,5-di-tert-butyl-4-hydroxyohenyl)-3-phenyl-4,5-dihydro-
1H-pyrazol-carboxamide (3) and 5-(3,5-di-tert-butyl-4-hydroxyphenyl)-3-phenyl-4,5-dihyd-
ro-1H-pyrazol-carbotioamide (4) confirmed by methods of '"H and *C NMR spectroscopies.

Pic. 2. 1TH NMR spectrum of compound (3).

TWECE WY

The reason of displacement of signals of aminogroups to stronger area of spectrum (6.51
ppm) may be related by the presence of water in deuterium solvent (DMSO).

As we see the signals fully identify structure of synthesized compound (): singlet on 1.38
ppm corresponds to 18 protons of six methyl groups of tert-butyl fragment, dublets at 3.05
ppm is for proton of first CH, at 3.75 ppm of proton of second CH: and at 5.35 ppm of
proton of third CHz-groups, singlets at 6.51 ppm correspond to protons of aminogroup, at
6.87 ppm of proton of aromatic hydroxyl and at 6.96 ppm of tiio protons of aromatic ring,and
at last multiplet signal at 7.41-7.83 ppm characterizes five protons of aromatic ring.
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Pic. 1. 1H NMR spectrum of compound (4)

..................................................................................................................

Also, comparing proton spectra of synthesized derivatives (3) and (4) we established
that, protons of NHz-group of (3) appear as singlet on 6.51 ppm, but same proton signals for
(4) displaced to weaker area of magnetic field (7.82 ppm), that can be the result of various
electron density distribution depending on the nature (electronegativity)of involved atom.
We would also like to emphasize that proton distribution of chalcone derivative (4) show
that in NMR analized sample contain tautomeric forms of compound.

NH

NH, Py
S)\N_N SH” “N—N

T T

We supposed that by the reason of presence various types of functional groups and hete-
rocyclic fragments, synthesized new compounds are potential vectors of physiological pro-
perties. For confirming this assumption we have studied antibacterial and antifungal activities of
synthesized compounds (3) and (4). From these samples we prepared 1% solutions in DMSO
and after that diluted each sample in ratio: 1:100, 1:200, 1:400, 1:800 (I, II, IIL, IV).

Antimicrob action of these compounds investigated in comparison with widely used et-
hanol, furacilin and nitrofungin. As test-culture the gramm-positive — (St.aureus), Pseudomonas
aeruginosa, the gramm-negative - (E.coli). fungies - Cand.albicans were chosen. For bacteria
growth agar-agar, for fungi growth Saburo were used.Bacteria crops held out in termostate
for 24 hours at 37°C, a fungi crops for 48 gacos at 28°C.

In time for experimental, 1 drop of emulsion, contained 500 mIn. microbian parts in 1 ml,
was added in each test tube (in each individual dilution). From each test tube, the sows realized
every 10-20 minutes in time for 1 hour. The results of antimicrobian and antifungisid investi-
gations of compounds (3) and (4) presented in table. 3. As we see, the sample (3) has more
intensive antimicrobian properties. This compound show destruction action on Candida albci-
ansa in 1:200 dilution for 10 minutes, instead of solvent DMSO begin to act only after 40 mi-
nutes in dilution 1:200.
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Table 2. Antimicrobial action of synthesized compounds

Test-cultures Exposition time Investigated compounds
(min) 3 4
I | IO 1 v I | IO v

St.aureus 10 - + + - + +

20 - + + - + +

40 - + + - - + +

60 - - + + - - + +

Ps.aerugunoza 10 - + + + +| + + +

20 - + + + -+ + +

40 - + + + - - + +

60 - - + + - - + +

E.coli 10 - |+ + + - + +

20 - + + + - + +

40 - + + + -l - + +

60 - | - + + -1 - + +

Cand.albican 10 - - + + _| - + +

20 - - + + -l - + +

40 - - + + - - + +

60 - | - + + -1 - + +

The legend: I (1:1000), II (1:2000), III (1:4000), IV (1:8000) dilution, “+”destruction comple-
ted, “-”destruction incompleted

Table 3. Antimicrobial action of controled compounds

Exposition Investigated compounds
Test-culture time (min) DMSO Ethanol Nitrofungin dyparmana
3 3 1123 2 |3

St.aureus 10 -
20 -
40 -
60 -
Ps.aerugunoza 10 -
20 -
40 -
60 -
E.coli 10 -
20 -
40 -
60 -
Cand.albicans 10
20
40 - -
60 -

1
+ [+ |+

+ |+ [+ |+ |+ |-

1
+ [+ |+

|+ [+ ]+ |+ ]+

S S R IS N [ o R A )

1
+l+ |+ [+ [+ [+ ]+ ||+ |+ |+ |+ ]+

+ |+
+ |+
+ |+

o e o I o e I I o o NS ISR oy [ S

N N N e R A A R
S N E A A R AR R B LS
1

N e R A R R
SO I IO [ I (A I IR IR I T R IS T O YN
1
1
SO I IO [ I (A I IR IR I T R IS T O YN

SO I S IR [ I I RS IS [T I IR IR I (TR
N N S S Y E R R EA R R ALY

++ |+ [+
++ |+ [+
++ |+ [+

The legend: I (1:1000), II (1:2000), IIT (1:4000), IV (1:8000) dilution, “+”destruction comple-
ted, “-”destruction incompleted
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ANTIBAKTERIAL TSIiKLIK BISIMIDLORIN
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XULASO

Toqdim olunan isde Dils-Alder reaksiyas: asasinda sintez edilan tsiklik bisimidlorden bioloji aktiv alavelar
kimi istifade olunmaqla akrilonitril-butadien-stirol (ABS) asasli bioloji aktiv kompozisiya materiallar1 alinmus,
onlarin fiziki-mexaniki vo antibakterial xassalori todqiq edilmisdir. Miiayyen edilmisdir ki, 0.5% miqdarinda
antibakterial alavalor ABS asash kompozisiya materiallarmin fiziki-mexaniki xassalorins tosir etmadiyi va ya gox
az tosir etdiyi halda onlarda antibakterial xassalarinin yaranmasina sabab olur. Alinmis yeni antibakterial kompo-
zisiya materiallarmin fungqisid xasselor dasimasi onlardan gobelaklorin tesirine qarst davamli memulatlarin
hazirlanmasinda istifads olunmasina imkan verir.

Acar sozlar: antibakterial polimer alavaleri, antibakterial kompozisiya materiallari, bisimidlar.

INVESTIGATION OF THE WAYS OF USING ANTIBACTERIAL CYCLIC BISIMIDES
AS BIOLOGICALLY ACTIVE POLYMER ADDITIVES

ABSTRACT

In this work biologically active composition materials based on acrylonitrile butadiene styrene (ABC) have
been obtained using synthesized cyclic bisimides on the Diels-Alder reaction as biologically active additives, their
physical-mechanical and antibacterial properties have been studied. It was found that antibacterial additives in
the amount of 0.5% did not affect the physical-mechanical properties of composition materials based on ABC or
slighly influnce on their formation of antibacterial properties. Carrying out of fungicidal properties of obtained new
antibacterial composition materials allows them to be used for the production of resistant products from fungus.

Key words: antibacterial polymer additives, antibacterial composition materials, bisimides.

MNCCAEAOBAHME ITYTU IIPUMEHEHNS AHTUBAKTEPVAABHBIX HTUKANMYECKHNX
BUCMMUNAOB B KAYECTBE BMMIOAOTMYECKU AKTMBHBIX IIOAMMEPHBIX 4OBABOK

PE3IOME

B npeacrasaenHoi1 paboTe OMOA0TMYECKY aKTUBHBIE KOMITO3UIIMOHHEIE MaTeplaAbl HA OCHOBe aKpPUAOHUT-
pua-oyraguen-crupoa (ABC) Oblay 11OAy4YeHBI € MCII0AB30BAaHMEM HUKANYECKUX OMCUMUAOB CMHTE3MPOBAHHBIX
1o peaknyu Juanca-AabAepa, M3ydeH X PUINKO-MeXaHIJecKe U aHTubaKTepuaabHble cBOMCTBa. brlao ycra-
HOB/EHO, UTO aHTHOaKTepuaabHble 400aBKM B KoAndecTse 0.5% He BAVSIOT Ha (PU3UKO-MeXaHIJIeCcKue CBOVICTBa
KOMIIO3UIIVIOHHBIX MaTepnaaos Ha ocHoBe ABC 1mam odeHb Malo0 BAUAIOT Ha MX aHTMOAKTepMaAbHBIE CBOJICTBA.
OcyiiecTBAeHre ITOAYYEHHBIX HOBBIX aHTUOAKTEPMAABHBIX KOMIIO3MIIVIOHHBIX MaTepualoB (YyHIUIIMAHBIMI
CBOJICTBaMM I103BOASIET CII0Ab30BaTh IIPU U3TOTOBAEHUN U3AeANIA, yCTOYMBBIX K BO3AEIICTBUIO TpUOOB.

Kaiouesbie caosa: aHTI/I6aKTepI/IaAbHI)Ie IIoAMMepHbIE AO6aBKI/I, aHTI/I6aKTepI/IaAI)HI)Ie KOMITO3UITVIOHHbIE
MaTtepuaanl, 6I/ICI/IMI/I,ZJ,I)I.

Mslum oldugu kimi polimer materiallar: bir cox hallarda biokorroziyaya maruz qalirlar.
Bu zaman onlar gobaloklor terafinden zeror goriirlor, bakteriyalar plastik memulatlarin
icorisinda olan slavelari manimsayarak onlarin keyfiyyotini asag1 salir. [1]. Bunun qarsisinin
alinmas: tiglin polimer materiallarinin i¢arisine antibakterial alavalar daxil edilir. Antimikrob
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polimer materiallarinin (AMP) hazirlanmasi texnologiyalarindan biri polimer kompozisiya
materiallarin (PKM) emal1 asasinda onlarin igorisino tobii vo sintetik antimikrob olavalorin
(AMO) daxil edilmasidir. Hal-hazirda kifayst qoder antibakterial xassali birlogsmalor malum-
dur. Lakin polimer alavalari {i¢iin termiki davamliliq, digar komponentlarls qarisa bilmak va
s.kimi bir gox sart sartlar qoyulmasi onlarin tatbiq imkanlarin1 mehdudlasdirir [2].

Mikroorganizmlarin tesirine an ¢ox maruz qalan polimer materiallarindan biri do ABS
(butadien-akrilonitril-stirol birgepolimerlari) asasli kompozisiya materiallaridir (KM). Mik-
roorqanizmlarin tasiri naticeds ABS asaslh polimer KM-nin renginin dayismasi va lakalarin
amala galmasi miisahids olunur.

ABS osashi KM ti¢iin miixtoalif antibakterial alavalorden istifads olunur ki, bunlardan biri
da suda hall olmayan antimikrob polimer slavalardir. Bu tip slavelar antibakterial plastiklar
tizorindan ¢ox gec yuyulur va regenerasiya oluna bilir [3].

Toqdim olunan isda qarsiya qoyulan magsad terafimizden sintez olunmus tsiklik bisimi-
dlarden [4, 5] bioloji aktiv ABS asasli KM alinmasinda slavelar kimi istifads edilmasi yollari-
nin tadqiq olunmasidir.

Tacriibi hisso

Baslangic maddalar:

1.ABS kompozisiya materiali: Torkibinda 30% ABS birgapolimeri (akrilonitril-butadien-
stirol) ve 70% kalsit minerali (CaCQO:s ) olan KM-dir. Tyum=180°C.

Antibakterial polimer alavalari olaraq asagidaki bisimidlerdan istifade edilmisdir:

A. Sis-tsikloheks-4-en-1,2-dikarbon tursusunun (sis-4-THDT)N,N'-(2-aminoetil) bisimidji,
Tor 146-147 °C (benzol), Rr0.68.

co 0
O
o o)

B. 2,3,4,5-tetraxlor-1,3-tsikloheksadien-5,6-dikarbon tursusunun N,N' (3,3'-dimetoksi-
4,4'-difenilmetan) bisimidi, Tor 205 °C (benzol), Ry 0.61. iQ—spektr sm: 1720, 1780
(C=0), 1602 (C=C), 650-710 (C-CI).

al Cl
cl

Ha0 O g
asd QN@CH
co NG

Cl
C. 2,3,4,5,11,11-heksaxlortritsiklo[6.2.1.051°[undes-2-en-7,8-dikarbon tursusunun N,N'-(4,
4'-difenilmetan) bisimidi, Tor 305 °C (heksan), Ry 0.44. IQ-spektr sm: 1720, 1780 (C=0),
1603 (C=C), 660-750 (C-Cl).
a_al

a Cl.Cl

C ! co oc a
c SN CH7@N<
o oc
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D. Endo, ekzo-1,2,3,4,11,11-heksaxlortritsiklo[6.2.1.0510Jundes-2-en-7,8-dikarbon tursu-
sunun N-[2-maleinimido]etil bisimidi, Tor 400 °C (xloroform), Rr0.67. iQ—spektr sm™:
1717, 1780 (C=0), 1600 (C=C), 650-770 (C-Cl).

cl_cl

cl Cl

7

Cl Cl c (e]e;
gN_(CHz)z—N< j
co oC

E. 1,4,5,6,7,7-heksaxlorbitsiklo[2.2.1]hept-5-en-2,3-dikarbon tursusunun N-[4-maleini-
midobenzil] fenil bisimidi, Tor 300 °C (benzol+heksan), Ry 0.67. iQ—spektr sm: 1720,
1780 (C=0), 1600 (C=C), 660-740 (C-Cl).

Cl.Cl

Cl

WAy s O ECOE

Kompozisiya materiallarinin hazirlanmasi va fiziki-mexaniki xassalarinin toyini: Poli-
mer kompozisiyalarin alinmasi ti¢iin KM inqredientlori qarisdirilaraq 170-200'C temperatur-
da ekstruderdan kegirilir. Daha sonra 10-14 MPa tazyiq altinda presds standart I6vhe halina
salinr.

Yuxarida gosterilon birlosmalorden( 0,5%) slave olunmagqla asagidak: terkibde ABS asash
KM alimisdir:

Ko - ABS;

K1 —ABS komp. + A (Sis-tsikloheks-4-en-1,2-dikarbon tursusunun (sis-4-THDT) N,N"-(2-
aminoetil) bisimidi);

K2 —ABS komp. + B (2,3,4,5-tetraxlor-1,3-tsikloheksadien-5,6-dikarbon tursusunun N,N'
(3,3'-dimetoksi-4,4'-difenilmetan) bisimidi);

Ks — ABS komp. + C (2,3,4,5,11,11-heksaxlortritsiklo[6.2.1.051°Jundes-2-en-7,8-dikarbon
tursusunun N,N'-(4,4'-difenilmetan) bisimidi);

Ks - ABS komp. + D (Endo, ekzo-1,2,3,4,11,11-heksaxlortritsiklo[6.2.1.05°Jundes-2-en-7,8-
dikarbon tursusunun N-[2-maleinimido]etil bisimidi)

Ks —-ABS komp. + E (1,4,5,6,7,7-heksaxlorbitsiklo[2.2.1]hept-5-en-2,3-dikarbon tursusu-
nun N-[4-maleinimidobenzil] fenil bisimidji)

Almmmis KM-nin teplofiziki analizlori hayata kegirilmisdir. Niimunsalor “Paulik-Paulik-

Erdey” Q-1500D derivatoqrafinda tadqiq olunmusdur. Niimunanin ¢akisi 100 mq, kanallarmn

hassashig TG-100, DTA-250MV, DTG-1mV, T/V-500/5, hava axininda qizdirilma siirati 5°C/daq.,
etalon L-ALOs [6].

KM-nin istiliys davamlihig1 Vika iisulu ils WPM, VEB Thiiringer Industriewerk Rauens-
tein markali cihazda miiayyon edilmisdir.

Antibakterial KM iigiin arintinin axiciliq gostericisinin (©AG) tayini DUIST 11645-73
standartina miivafiq olaraq CEAST MF50 markali (INSTRON, Italiya) reometrinds 190°C
temperaturda ve 5 kq yiikiin tesiri altinda hayata kegirilmisdir [7].
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ABS asasli KM-nin antibakterial xassalorinin tadqiq edilmssi iiglin test kultura olaraq
Aspergillus niger, A.ochraseus, Penicillium cuclopium, Cladosporium herbarium, Fusarium
moniliforme ve F.oxysporium kimi mikromisetlarden istifads edilmisdir [8].

Naticalarin miizakirasi

ABS asasli KM-nin terkibina 0.5% antibakterial polimer slavesinin daxil edilmasi zamani
onlarin fiziki-mexaniki xassalarinin deyismadiyi ve ya ¢ox az deyisdiyi miisahida edilir.
Noticalor asagidaki codvalda (codval 1) verilmisdir. Codvelden goritindiiyii kimi terkibinde

0.5% antibakterial salisil polimerlori saxlayan kompozisiya materiallarmnin fiziki-mexaniki
xassalarini ABS-ys nisbaten ¢ox az dayisdiyi miisahids olunur.

Cadval 1. ABS ssasl antibakterial KM —nin fiziki-mexaniki gostericilari

. Mexaniki mohkamlik Nisbi uzanma Termo-davamlilhg, Vika
Niimunalar -
kq/mm? MPa mm % C
1-Ko 29.55 38.11 10.25 40 105
2-Ki 30.125 38.47 10 40 120
3-Ke 31.67 39.12 10.75 43 122
4-Ks 33.27 38.59 11 44 125
5-Ka 33.45 38.98 12.25 49 205
6-Ks 37.3 39.65 13.25 53 210

K-1.ABS; K-2. ABS+A; K-3. ABS +B ; K-4. ABS+C; K-5. ABS+D; K-6. ABS+E

Alman KM-nin teplofiziki xassalori todqiq edilmisdir. Naticalor uygun olaraq 2-ci cad-
voalds 6z oksini tapmigdir.

Cadval 2. ABS asasl antibakterial KM —-nin DTA vo TG gostaricilari

N To Kiitla itkisi (%)
Ko Ki K Kz K4 Ks
1 50 0 0 0 0 0 0
2 75 2 2 0 0 0 0
3 100 2 2 0 2 0 0
4 125 2 2 1 2 0 0
5 150 2 2 1 2 0 0
6 175 2 3 1 2 0 0
7 200 2 3 2 2 0 0
8 225 3 3 2 3 0 0
9 250 3 4 3 4 3 3
10 275 4 5 4 5 3 4
11 300 6 7 6 7 6 8
12 325 12 10 8 12 12 12
11 350 47 24 24 30 40 38
12 375 100 70 38 64 76 56
13 400 - - 59 - 90 68

Bu niimunslerin termiki gostaricilari, demak olar ki, eynidir. Biitiin proseslards DTA ay-
rilarinds xarici pik gostericilari (ekzopiklar) 225-250°C temperatur araliginda baslayir, 350°C
temperaturda maksimum hadds gatir, 375-400°C temperatur araliginda basa catir.

Alinmis kompozisiya materiallarinin antibakterial xassalori todqiq edilmisdir. Test kul-
tura olaraq Aspergillus niger, A.ochraseus, Penicillium cuclopium, Cladosporium herbarium,
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Fusarium moniliforme vo F.oxysporium kimi mikromisetlardan istifads edilmisdir. Toqdim edilon
kompozit materiallar1 30 giin miiddatinds gidali miihite (aqarlagdirilmis someni sirasi) yerlos-
dirilerak tizarinde gobalayin becarilmasi hayata kegirilmisdir. Miiddst basa catdigdan sonra
plastik material mikroskopik tisulla yoxlanmis ve ilkin vaziyyatls miiqayise edilmisdir(sekil
1,2,3,4).

Sakil 1. ABS + A (Sis-tsikloheks-4-en-1,2-dikarbon tursusunun) N,N'-(2-aminoetil) bisimidi)

WA\!

Sakil 2. ABS + B (2,3,4,5-tetraxlor-1,3-tsikloheksadien-5,6-dikarbon tursusunun N,N'
(3,3'-dimetoksi-4,4'-difenilmetan) bisimidi)

Sakil 3. ABS + C (2,3,4,5,11,11-heksaxlortritsiklo-[6.2.1.05°|lundes-2-en-7,8-dikarbon
tursusunun N,N’-(4,4’-difenilmetan) bisimidi)

ks >

Aydin olmusdur ki, yoxlanilan plastik materiallarin heg birinds ne vizual, ns de mikros-
kopik goriintiilere (sokil 1,2,3) gora dayisiklik bas vermamisdir ki, bu da onlarin gobalaklarin
tesirine davamli olmasimin gostaricisi kimi qiymatlandirils bilar.

Miisllif maqalads amayi kegan, tacriibi naticelarin yerine yetirilmasi veo miizakiresinda
yaxindan istirak etmis biitiin amokdaslara, o ciimladen Mikrobiologiya Institutunun amok-
daglar1 b.e.d K.F. Baxsaliyeva, AMEA-nin m. ii., prof. P.Z. Muradov vo AMEA PMi-da lab.
Miid., k.ii.e.d., prof. N.S.Rasulzadaye 6z tegokkiiriinii bildirir.
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XULASO

Katalitik olefinlagma reaksiyasi saraitinds CuCl katalizatorunun katalitik miqdarinda sintez edilmis dixlor-
diazadienlarin miixtalif téromalarinin antimikrob xassaler gostordiyi miiayyen edilmisdir. Bununla yanas: sintez
edilmisdixlordiazadienlar polifunksional birlosmoalar oldugundan, onlar {izvi sintezda olverisli sintonlar hesab
edilirlor. Dixlordiazadienlarin spirt miihitinde hidroliz rekasiyasi naticosinds (Z)-metil-2-fenil-2-(2-fenilhidrazo-
no)asetat sintez edilmisdir. Bu birlasmalar fenilsirke tursusu efirinin hidrozo téremalasri oldugundan fizioloji aktiv
xassalara malikdir. Bels ki, qram miisbat mikroorqanizmlardan, qizili stafilokoklar (St.aureus), qram menfilarden
bagirsaq ¢opleri (E.coli), gobalaklorden ise Candida cinsinden olan C.albicansve steril olunmamis sudan gotiiriilon
A-nigergotiiriilmiisdiir qarsiantimikrob tasiri Oyrenilmis ve tesir miiddatlari ve zonalarina gore an yiiksok aktiv-
liyi St.aureus bakteriyasina qarsi gostordiyi miioyyon edilmisdir.

Acar sozlar: dixlordiazadien, fenilsirkes tursusunun toromaolori, antimikrob xassalar.

PACS numbers: 61.66.hq, 61.05.c

MCCAEAOBAHUE AHTUMMKPOBVA AbHBIX CBOVICTB (Z-METWUA-2-DEHNA-2-
(2-PEHNATUAPA3OHA) AITIETATA

PE3IOME

bBbL10 ycTaHOBAEHO, YTO pa3ANdHbIe IIPOM3BOAHBIE AVXAOPAMA3aAUe€HOB, KOTOpble OBLAM CUHTE3VPOBAHbI
peakIeil KaTaAUTUIECKOro 0AepUHUPOBAHNS B IIPUCYTCTBUM KaTaauTtudeckoro koamdectsa CuCl, mposBasioT
aHTUMUKPOOHEIE CBOIICTBa. BeaeacTBUe TOTO, YTOCHHTE3MPOBaHHBIE AVIXAOPAVa3aAVeHbl SIBASIOTC TOANQPYHKIVIO-
HAABHBIMY COEAVIHEHVISIMYL, OHI CIMTAIOTCS OAATONPIVIITHEIM CUHTOHOM B OpPraHIIecKoM cuHTese. Tak, (Z)- MeTna
2-Ppenna-2-(2-peHnArnApasoHo) aneTaT CHHTE3UPYIOT ITyTeM IMAPOAM3a B CIIUPTOBON CpeJe COOTBETCTBYIOIIETO
AUXAOpANa3advieHa, IIOAYIEHHOTO peaKyerl KaTaAuTIIecKoro oaepuHmpoBaHmsl. BcaeAcTsue TOro 4To 5T1 coeau-
HEHUs SBASAIOTCS THAPO30 IPOU3BOAHBIMU DPUP PEHNAYKCYCHOI KUCAOTHI, OHU 004ajaioT (PpU3MOAOTUIECKU aK-
TUBHBIMI CBOMCTBaMI. TakK, cpeAu TPaMM-IIO3UTUBHBIX MUKPOOPTaHIU3MOB OBLA B3ST 30A0THUCTBINA CTaUAOKOKK
(St.aureus), cpeAu TpaMM-HeTaTUBHBIX- KiIregHas maaodka (E.coli), a cpeau rpyuoos 0s1am B3stel C.albicans u3 ceMeicT-
Ba Candida u A-niger 13 HeCTepUAM30BaHHON BOABI U Obl1a M3ydeHa aHTUMUKPOOHas aKTUBHOCTh YKa3aHHOTO COeAM-
HEeHII IIPOTUB AaHHBIX MUKPOOPTaHIM3MOB, Ha OCHOBE KOTOPOTO OBLI0 BBISIBAEHO UTO IIO BpEMEHM B3aIMOAEIICTBIS
11 TI0 30He MOopa>keHNs HauAyulllasi akTMBHOCTD ObLaa IpoTus St. Aureus.

KaroueBblecaoBa: AuxaopanasaAnieH, TPON3BOAHbIE (PeHMAYKCYCHOM KMCAOTHI, aHTUMIKPOOHEIE CBOICTBA.

RESEARCHING ANTiMiCROBIAL PROPERTIES OF (Z) -METHYL-2-PHENYL-2-
(2-PHENYLHYDRAZONE) ACETATE

ABSTRACT

It was determined that various derivatives of dichlorodiazadienes, which have been obtained by catalytic
olefination- reaction in the presence of catalytic amount of CuClcatalyst, demonstrate antimicrobial activity. Due
to the fact that synthesized dichlorodiazadienes are polyfunctional compounds, it makes them a favorable syntone
in organic synthesis. So, (Z)- methyl 2-phenyl-2-(2-phenylhydrazono) acetate is synthesized by hydrolysis in an
alcohol medium of the corresponding dichlorodiazadiene obtained by a catalytic olefination reaction. Due to the
fact that these compounds are hydrazo derivatives of ether of phenylacetic acid, they have physiologically active
properties. Considering these fact, among gram-positive microorganisms, Staphylococcus aureus (St.aureus), among
gram-negative E. coli (E.coli), and among fungiC.albicans from Candida kind and A-niger which were taken from
unsterilized water were used for determination of the antimicrobial activity of high mentioned compound and it
was found that by interaction time and affected area the best activity was against St. Aureus.

Key words: dichlorodiazadiene, derivatives of phenylacetic acid, antimicrobial properties.
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Katalitik olefinlogsma reaksiyasi soraitinde sintez edilmis dixlordiazadienlor 6z sturuktu-
runa gore unikal birlasmalerdir[1-9]. Bels ki, birlasmalarin terkibinds miixtalif tipli funksio-
nal qruplar oldugundan onlar slverisli sintonlar kimi istifads edilirler. Sintez edilmis dixlor-
diazadien toramalori (sxem 1)A.baumanii, E.coli, K.pneumoniae, P.aeruginosa, S.aureus bak-
teriyalarina qarsi yiiksok aktivlik gostormisdir.

Sxem 1. Dixlordiazadienlarin alinmasinin tiimumi sxemi

H
~o H2NHN ~.._N
_CCly, CuCl (1%)
TMEDA (2.5 ekB,) OZN_ NO, - o,m,p

DMSO
Biitiin bunlar1 nazere alaraq dixlordiazadienlarinspirt miihitinds hidroliz reaksiyalar: tad-

qiq edilmisdir. Hidroliz naticesinds dixlordiazadienlordon metil-2-fenil-2-(2-fenilhidrazon)
asetat sintez edilmis

Sxem 2. (Z)-metil 2-fenil-2-(2-fenilhidrazono)asetatin alinmasi

cl_cl _0_0
LN H
gelE i can s

Qeyd etmoak lazimdir ki, son illards istifads olunan bir ne¢e derman preparatlar: fenilsirke
tursusunun bozi toromolori asasinda sintez edilmisdir. Onlardan voltaren, diklofenak, ibup-
rofen va flurbiprofenlarden soyuqdaymays qarsi geyristeroid derman preparatlar: kimi istifa-
do edilirlar.

Sxem 3. fenilsirks tursusunun bazi toromalari

ibuprofen

diklofenak flurbiprofen

voltaren

Sintez edilmis birlesmenin antimikrob xasselerinin tadqiqi ardicil durulagdirma tisulu ils
Oyronilmisdir. Bunun {i¢iin yeni maddenin DMSO-da (dimetilsulfooksid) hall edib 1 mkq/ml
mohlul hazirlanib asagidaki durulasdirilmalar heyata kegirilmisdir. (1:1000, 1:100, 1:10 )

Bu maddslarin antimikrob tesiri test-kultura kimi qram miisbat mikroorqanizmlerden,
qizili stafilokoklar (St.aureusHTCC ® 25923), qram manfilorden bagirsaq ¢oplari (E.coliHTCC
® 25922), gobaloklarden iso Candida cinsindan olan C.albicans® 90028, steril olunmamis sudan
A-nigergotiirilmuisdiir.

Bakteriyalar1 becormak iigiin OPA (stli-peptonlu aqar), gobalaklari becormak {iclin Saburo
gidali miihitinden istifads edilmisdir.

Okmaler 24 vo 48 saatdan bir aparilmisdir, bakteriyalar tigiin 37°C temperaturlu termostat-
da 24 saat, gobaeloaklar tiglin 28°C temperaturlu termostatda 48 saat saxlanilmigdir.

Tacriibalards sinaq stigelorinin har birina (har durulasmaya) 1ml-de 500 milyon mikrob
hissaciyi olan emulsiyadan 1 damla damizdirilmisdir. Har bir sinaq slisesinden 24 va 48 saat-
dan sonra skms aparilmigdir. Sintez olunmus yeni maddalarin va kontrollarin antimikrob te-
siri codvalda verilmisdir (codval 1).
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Cadval 1-dan goriindiiyii kimi yeni sintez olunmus madda antimikrob xassaye malikdir,
lakin miixtalif mikroblara tasirina gora ferqlenir. Bunlarin icarisinde St.aureus bakteriyasina
qars1 daha aktiv tesir gostarmisdir

Cadval 1. Sintez olunan birlogsmanin antimikrob tasiri

bakteriya St.aureus E.coli A-niger C.albicans
Tasir 24 saat 48 saat 24 saat 48 saa 24 saat 48 saa 24 saat 48 saat
miiddati Tosir Toesir Tosir Toesir Tosir Tosir Tosir Tosir
zonasi zonasl zonasl zonasl zonasl zonasl zonasli miiddati
1000 mkq 24 mm 36 mm 15 mm - 12 mm 20 mm - -
100 mkq 18 mm 27 mm 10mm - 10 mm 16 mm - -
10 mkq 12 mm 20 mm 8 mm - 3 mm 5mm - -

Yeni sintez olunan maddenin antimikrob tasiri- sarti isaralar: 1:1000, 1:100, 1:10 nisbatin-
da durulagmalardir: “~” isaresi mikrobun tasirinin olmamasini gostarir.

Bels ki, bu madds 1:1000 nisbatinds St.aureus bakteriyasmaqars: aktiv tasir gostarir, A-
niger gobalayina qarsi ise nisbaten daha az tesir gostermisdir. E coli bakteriyasinin tasir gos-
tormoyine baxmayaraq vaxtdan asili olmamisdir. C.albicans goboalayina qars: heg bir tosir gos-
tormomisdir.

Belslikls, bakterisid ve funqisid aktivliyine gore mikrobioloji laboratoriyada dyranilmis
(Z)-metil 2-fenil-2-(2-fenilhidrazono)asetat antimikrob madds kimi tovsiys oluna bilor.
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ABSTRACT

It has been investigated the interaction of bis-(3-bromophenyl)hydrazone in conditions of catalytic olefination
obtained on the base of 2,3,5,6-tetrafluorine-terephtal aldehyde and N- substituted 3-bromophenylhydrazine. The
presence of intramolecular non-covalent bonds in hydrazonewas established by X-ray investigations. The main role of
non-covalent Br...Br (3.869 A) interactions in crystal formation was confirmed. Obtaining of 1,4-bis-(2,2-diclorovinyl)-
2,3,5,6-tetrafluorine-benzene and 1,4-bis-(2,2-bromovinyl)-2,3,5,6-tetrafluorine-benzene that are vinyl derivatives both
with (1E, 1E)-2,2-((perffluorine -1,4-phenylene)bis(2,2-dibromoethene-1,1-di-ye)bis(1-3-bromophenyl)diazene and
(1E,1E")-2,2'-((perfluorine-1,4-phenylene)bis(2,2-dibromoethene-1,1-di-ye)-bis(1-(3-bromophenyl)diazine that are main
products was confirmed by NMR. Reaction mixture separated with Column chromotography and monocrystals of
vinyl derivatives were precipitated. The formation of vinyl derivatives also re-confirmed by X-ray. Obtained of two
products interaction of bis-(3-bromophenyl)hydrazone is the reason of passing competitive reactions.

Keywords: catalytic olefination reaction, phenylhydrazone, diazadiene, non-covalent bond.
PACS numbers: 61.66.hq, 61.05.c

BIS-(3-BROMFENIL)HIDRAZONUN POLIHALOGENMETANLARLA REAKSIYASI
DIHALOGENDIAZADIENLORIN SINTEZI

XULASO

2,3,5,6-Tetrafliiortereftal aldehidi ve N-avezolunmus 3-bromfenilhidrazin osasinda sintez edilmis bis~(3-
bromfenil)hidrazonunun katalitik olefinlosme reaksiyasi soraitinds polihalogenmetanlarda CCls CBrs ilo reaksiyalari
tadqiq edilmigdir. Sintez edilmis hidrazonda molekullararasi geyri kovalent halogen-halogen slagalarinin olmasi1 RQA
todgiqatlari naticesinde miieyyen edilmisdir. kristalin formalasmasmda molekullararasi Br--Br (3.869A) geyri kovalent
qarsiligh slaaqlar asas rola malik olmasi tesdiq olunmusdur. Bis-(3-bromofenil)hidrazon ils aparilmis reaksiya zamani
alman miivafiq reaksiya msohsullar1 olan (1E,1'E)-2,2'((perfliior-1,4-fenilen) bis(2,2-dixloreten-1,1-diil))bis(1-(3-
bromfenil)diazen) ve (1E,1'E)-2,2- ((perfliior-1,4-fenilen)bis(2,2-dibrometen-1,1-diil))bis(1-(3-bromfenil)diazen) ila
yanast vinil toremslerinin 1,4-bis-(2,2-dixlorovinil)-2,3,5,6-tetrafluorobenzol ve 1,4-bis-(2,2-dibromovinil)-2,3,5,6-
tetrafliiorbenzol alindigit NMR metodu il miiayyen edilmisdir. Reaksiya qarisigt kalon xromatoqrafiyast vasitesils bir-
birinden ayrilmis ve vinil téremslarinin monokristallar: alde edilmisdir. Vinil téromalarinin alinmasit RQA metodu ila
bir daha tesdiglenmigdir. Bis-(3-bromofenil)hidrazonu ile aparilan reaksiya zamar 2 reaksiya mahsullarinmn alinmasi
eyni zamanda konkurent reaksiyalarin getmasi ilo alagadardir.

Acar sozlar: Katalitik olefinlosma reaksiyasi, fenilhidrazon, diazadien, qeyri-kovalent alaga.

CUHTE3 AUT'AAOTEHAVA3AAVMEHOB HA OCHOBE PEAKIIVIN BUIC- (3-bPOMO®PEHIA)
I'MAPA30OHA CIIOANTAAOIEHMETAHAMMU

PE3IOME

MecaeaoBana peakrysouc-(3-6pomdenn)rnapasoHa,10Ay4eHHOTO Ha ocHose 2,3,5,6-Tetpadproprepedrae-
BOTO aabjernga u N-zamereHHoro 3-6pompennarnapasusa,c noanmoaunraioreaMetraHaMnCCls, CBrs,mpoBeaéHHas B
YCAOBMSAX PeaKLy KaTaauTudeckoro oaedpummposanyit. Merogom PCA B CHTe3MPOBaHHOM I pa3OHe YCTaHOBAEHO
Ha/Augye HeKOBaJAeHTHEBIX Tal0TeH-Ta10TeHOBBIX B3amMoJericTemit. [ToaTBepiKaeHa perraolias poab MesKMOAEKYAs-
pHBIX HeKoBazeHHBIXBr-Br (3.869A) Bsammogerictsuit B Gpopmuposanmu Kprctaaia. Meroaom SIMP, ycraHoBA€HO,
9TO B peakIsix 6uc-(3-6pomenna)ruapaszoHa, Hapsaay ¢ Takumu rnpoaykramu peakiuu Kak (1E,1'E)-2,2'- ((meprop-
1,4-pernaen)onc(2,2-anxaosren-1,1-avma) )ouc(1-(3-6pomdenna)anasen) n (1E,1'E)-2,2'- (mepdprop-1,4-Ppernaen)onc
(2,2-aubpomaten-1,1-auna))ouc(1-(3-6pomdenna) anaseH), o6pasyloTcsl ¥ BUHUAIIPOU3BOAHbBIE coeAviHeHus -1,4-6mc-
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(2,2-amxaoBunna)-2,3,5,6-rerpadpropbenzoa u 1,4-6uc-(2,2-audbpomsunna)-2,3,5,6- terpadpropbensos. PeaxiioHHast
CMech pasjeleHa IIOCPeAOCTBOM KOJAOHOYHOV XpoMoTorpaduu M ITOAYYEHBIKPVCTAAABl BUHUAIPOM3BOAHBIX
coeavHennit. CTpyKTypa HocAeAHVX IoATBepsKAeHa MetoaoM PCA. Haanume AByX THUIIOB IIPOAYKTOB B peakLMM C
611c-(3-OpoMPeHILA)TIAPa3OHOM, YKa3EIBeTCS Ha ITpOTeKaHue AByX KOHPYPUPYIOTIX peaKITHit.

Karouesbie CAO0Ba:peaKkyrl KaTaanTIMgecKoro OAe(I)I/IHI/IpOBaHI/DI, (l)eHI/IAI'I/I,Zl,paSOH, Aua3AvieH, HeKOBaJAeHTHbIe
CBSI3I.

The reaction of N-substituted bis- (3-bromophenyl) hydrazone of 2,3,5,6-tetrafluorterepht-
halic aldehyde under the conditions of catalytic olefinization reaction was investigated. The
presence of fluorine and bromine atoms in the synthesized bis-phenylhydrazone, and the obtai-
ning of bis-dichlorodiazabutadiene, containing fluorine, bromine and chlorine atoms under the
conditions of olefinization reaction of the latter, allows us to conduct a comparative investigation
of non-covalent interactions. Thus comparative study of Br--F and Br--Brnon-covalent interac-
tions in hydrazone and F--F, Br-Br, Br--Cl, Cl--F and etc. non-covalent interactions in reaction
product have great importance in terms of crystalline engineering [1-6]. First, the phenylhydra-
zonewas synthesized. (Scheme 1.)

Scheme 1. Synthesis of bis- (3-bromophenyl) hydrazone

NHNH, QBr
F F

The monocrystal of synthesized hydrazone was grown in acetone, its structure was
confirmed by the NMR and X-ray methods. Thus, during the analysis of "H NMR (DMSO-d6; o,
m.h.) NH protons were observed in 11.0 ppm, and N = CH proton - in 7.87 ppm region. The ace-
tone signal was observed in 2.08 ppmregion on the spectrum.

Figure 1. The X-ray structure of bis- (3-bromophenyl) hydrazone

Br1
02 F1 F2
.
2.362
H1IN
g ¢ N1
W

. F2

B

Br1

Observation of acetone-specific signals in the 'TH NMR spectrum was due to the fact, that in
the monocrystal of bis- (3-bromophenyl) hydrazone theacetone molecule, formisNH-+O=C(CHs)2
hydrogen bond (2.362A) with the hydrogen atoms of the imine group participates in the
formation of crystal, what was confirmed by the X-ray method. (Figure 1)
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As a result of X-ray studies of intermolecular non-covalent halogen-halogen bonds in synt-
hesized compound the presence of only Br-Br intermolecular non-covalent interactions (3.869A)
in the crystal structure was confirmed and C-Br--Br angles were 176.67°and 170.08°respectioely.
Figure 2

Figure 2. Crystalline structure of bis- (3-bromophenyl) hydrazone 1 with X-ray method.

As a result of NMR and X-ray studies of products obtained in reaction with bis- (3-
bromophenyl) hydrazone, along with the expected reaction products, the obtaining of vinyl
derivatives - 1,4-bis (2,2-dichlorvinyl) -2,3,5,6- tetrafluorobenzene and 1,4-bis- (2,2-dibromvinyl) -
2,3,5,6-tetrafluorobenzene was determined by the NMR method. Thus, when analyzing the "H
NMR spectrum of the reaction mixture, 'H signals of the aromatic nucleus in the hydrazine
fragment of 1,4-bis (2,2-dichlorvinyl) -2,3,5,6-tetrafluorobenzene were found to be 7.25 (s, 2H)
and 7.31-7.61 (m, 6 H) and along with it observation of the signal belonging to the vinyl proton
(C=CH) in 6.65 m.h. region, as well as = CH signals in 113.9 and 115.0 m.h. in the 13C NMR
spectrum and the =CClz signal - in 129.9 m.h. region indicates the obtaining of 1,4-bis (2,2-
dichlorovinyl) -2,3,5,6-tetrafluorobenzene during the reaction.

In the reaction with CBrs, the signals belonging to 1,4-bis (2,2-dibromvinyl) -2,3,5,6-tetrafluo-
robenzene are C = CH proton signal was observed in the 7.23 (s, 2H) region, =CH signals - at
116.1 and 123.6 pmm region at'®*C NMR spectrum and = CBr: group signal was observed in 99.7
pmm region. This also confirms the obtaining of dihalogenvinyl derivatives along with
dihalogendiazabutadienesas a result of the reaction.

Scheme 2. The reaction of bis- (3-bromophenyl) hydrazone 1 with polyhalogenmethanes

Br — ?(/Df;;/kx X=CI(2),Br(3)
F F £
N—NH CuCl

/ CX4 B
7 _— r
HN-N . . DMSO X F Q

TMEDA -

X N=N

) \
1 — N=N N x
F F X
Br

X=CI(4),Br(5)

-
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The reaction mixture was separated by column chromatography and monocrystals of vinyl
derivatives were formed. The obtaining of vinyl derivatives has been confirmed by the X-ray
method. Figure 2

Figure 2. The molecular structure of 1,4-bis (2,2-halogenvinyl) -2,3,5,6-tetrafluorbenzene

Fig. 3. F e e Clnon-covalent interactions in 1.4-bis (2,2-halogenvinyl) -
2,3,5,6-tetrafluorobenzene is shown with dotted lines.

It must be noted that in reaction with N-nonsubstitutedhydrazones 1,4-bis (2,2-dichlorovi-
nyl)-2,3,5,6-tetrafluorobenzene and 1,4-bis- (2,2-dibromovinyl) -2,3,5,6-tetrafluorobenzene were
obtained [7-10]. The obtaining of two reaction products as a result of reaction with bis- (3-
bromophenyl) hydrazone at the same time is related to concurrent reactions.

EXPERIMENTAL

The NMR 'H and®C spectra were recorded on the spectrometer Bruker Advance 400
(operating frequency are 400.1 Mhs and 100.6 Mhs) inCDClsand DMSO-de. SiMeshas been used
as an internal standard. TLC was carried out on Silhouette plate UB-254, for the exposed spots
the acidic KMnOssolution and UV lamp rays were used. Column chromatography was
performed on silicagel of Merkcompany (63-200).

The general synthesis of bis-hydrazones:

Ethanol (20-50 ml) and 0.820 g CHs3COONa (10 mmol) were added to bis (4-hydrazinphenyl)
methane (5 mmol) in the three-neck round bottom flask, combined with reflux refrigerator,
dropping funnel and thermometer. 10 mmol of aldehyde is added through the dropping funnel
and the reaction mixture is heated by mixing. When the temperature reaches 78 ° C, the mixture
is boiled for 5-10 minutes. Then the reaction mixture is cooled to room temperature and 50 ml of
water is added to it. The temperature reaches 60 °C with intensive mixing and then heating is
stopped. The reaction mixture cooled to room temperature, and filtered. If necessary, the residue
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of the product is washedby water. The resulting hydrazoneis dried at room temperature (15-20
hours). The NMR 'Hand"®*C spectrum are compatible with literary data.

The general synthesis of bis (4-((E)-(2,2-dichlor-1-phenylvinyl) diazenyl) phenyl) methanes

10-12 ml of dimethylsulfoxide (DMSO) is added to 1 mmol starting bis (4 - (E)-(2,2-dichloro-
1-phenylvinyl)diazenyl)phenyl) methanes in the flask, followed by tetramethylethylenediamine
(TMEDA) (581 mg; 1.25 mol / eqv.) Then CuCl (6 mg; 3 mol%) is added. Finally, CCls(7-10 mol /
eq., 2,7-3 g) is added. Magnetic mixer is put into operation. The reaction was checked with TLC.
Typically, the reaction ends in 1.5-3 hours. The reaction mixture is transferred to a separatory
funnel. 50-60 ml of water is added. Extracted with methylene chloride (3 * 15 ml). After washing
of organic phase with water (3 * 50 ml), washed once with saturated NaCl solution (1*50 ml).
Dried with Na2SOs (MgSQOs), filtered and dichloromethane was removed by rotor evaporation in
the vacuum. The residue (eluent is dichloromethane / hexane 1: 1) is repurified by column chro-
matography. Fractions containing the main reaction product, distinguished by thin-layer chro-
matography (TLC), were collected and re-evaporated in the rotor and the output was calculated.

2,2'-((Perfluor-1,4-phenyl)bis(methanylidene)bis(1-(3-bromophenylhydrazine) (1)

Obtained from the reaction of tetrafluortherephthalic aldehyde with 3-bromophenylhyd-
razine in the presence of ethyl alcohol. Yield 87% Spectrum NMR 'H (DMSO-de; ©, m.d.): 11.08 (s,
2H, NH), 7.87 (s, 2H, N=CH), 7.20-6.97 (m, 8H, Ar).*C NMR (CDCls), o: 149.31; 142.94; 143.82;
131.67; 123.28; 120.91; 114.59 ; 112.35; 111.30.

1,4-Bis (2,2-dichlorvinyl) -2,3,5,6-tetrafluorobenzene (2)

Color crystals, Tmet 94-95 °C'H NMR (CDCl3), d: 6.65 (s, 2 H, C=CH). BCNMR (CDCl), d:
113.9 (CAr-CH); 115.0 (CAr-CH); 129.9 (=CCI2); 142.2-142.4 (m, 2 CFAr); 144.7-144.9 (m, 2 CFAr).
19F NMR (CDCI3),d: -138.7 (s, CF).

1,4-Bis (2,2-dibromvinyl) -2,3,5,6-tetrafluorobenzene (3)

H NMR (CDCL), &: 7.23 (s,2H, C=CH). BCNMR (CDCL3), : 99.7(=CBr2); 116.1(CAr-CH); 123.6
(CAr-CH); 141.7-142.0 (m, 2 CFAr); 144.2-144.5 (m, 2 CFAr). 19F NMR (CDCI3), : -138.8 (s, CF).

2,2'-((Perfluoro-1,4-phenylene)bis(2,2-dichloroethene-1,1-diyl))bis(1-(3-bromophenyl)
diazene) (4)

Obtained from the reaction of (2E, 2'E) -2,2 '- ((perfluor-1,4-phenylene)bis (methanylidene)
bis (1-(3-bromophenyl)hydrazine) with CCls in the presence of TMEDA, CuCl and DMSO as
base. Orange crystals. Yield (55%) '"H NMR (400 MHs, CDCls): 7.14-7.23 (m, 4H, Ar); 7.81-7.89 (m,
4H, Ar). ®C NMR (100 MHs, CDCls): 110.30, 115.10, 116.14, 116.44, 125.69, 125.82, 149.24, 162.33

2,2'-((Perfluoro-1,4-phenylene)bis(2,2-dibromethene-1,1-diyl))bis(1-(3-bromophenyl)
diazene) (5)

Obtained from the reaction of (2E, 2'E) -2,2 '- ((perfluor-1,4-phenylene)bis (methanylidene)
bis (1-(3-bromophenyl)hydrazine) with CBrsin the presence of TMEDA, CuCl and DMSO as
base. Orange crystals. Output (55%)

H NMR (400 MHs, CDCls): 7.14-7.23 (m, 4H, Ar); 7.81-7.89 (m, 4H, Ar). *C NMR (100 MHs,
CDCls): 110.30, 115.10, 116.14, 116.44, 125.69, 125.82, 149.24, 162.33
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INSTRUCTIONS FOR AUTHORS

"The Baku Engineering University Journal-Chemistry and Biology" accepts original unpublished articles
and reviews in the research field of the author.

Articles are accepted in English.

File format should be compatible with Microsoft Word and must be sent to the electronic mail
(Journal@beu.edu.az) of the Journal. The submitted article should follow the following format:

Article title, author's name and surname

The name of workplace

Mail address

Abstract and key words

The title of the article should be in each of the three languages of the abstract and should be centred on the
page and in bold capitals before each summary.

The abstract should be written in 9 point type size, between 100 and 150 words. The abstract should be written
in the language of the text and in two more languages given above. The abstracts of the article written in each
of the three languages should correspond to one another. The keywords should be written in two more
languages besides the language of the article and should be at least three words.

. UDC and PACS index should be used in the article.

The article must consist of the followings:

Introduction

Research method and research

Discussion of research method and its results

In case the reference is in Russian it must be given in the Latin alphabet with the original language shown in
brackets.

Figures, pictures, graphics and tables must be of publishing quality and inside the text. Figures, pictures
and graphics should be captioned underneath, tables should be captioned above.

References should be given in square brackets in the text and listed according to the order inside the text at
the end of the article. In order to cite the same reference twice or more, the appropriate pages should be
given while keeping the numerical order. For example: [7, p.15].

Information about each of the given references should be full, clear and accurate. The bibliographic description
of the reference should be cited according to its type (monograph, textbook, scientific research paper and etc.)
While citing to scientific research articles, materials of symposiums, conferences and other popular scientific
events, the name of the article, lecture or paper should be given.

a)

b)

10.

11.
12.

Samples:

Article: Demukhamedova S.D., Aliyeva I.N., Godjayev N.M.. Spatial and electronic structure af monomerrik
and dimeric conapeetes of carnosine Uith zinc, Journal of structural Chemistry, VVol.51, No.5, p.824-832,
2010

Book: Christie ohn Geankoplis. Transport Processes and Separation Process Principles. Fourth Edition,
Prentice Hall, p.386-398, 2002

Conference paper: Sadychov F.S., Aydin C., Ahmedov A.I.. Appligation of Information — Commu-nication
Technologies in Science and education. I International Conference.”Higher Twist Effects In Photon- Proton
Collisions”, Baki, 01-03 Noyabr, 2007, ss 384-391

References should be in 9-point type size.

The margins sizes of the page: - Top 2.8 cm. bottom 2.8 cm. left 2.5 cm, right 2.5 cm. The article main text
should be written in Palatino Linotype 11 point type size single-spaced. Paragraph spacing should be 6 point.

The maximum number of pages for an article should not exceed 15 pages

The decision to publish a given article is made through the following procedures:

The article is sent to at least to experts.

The article is sent back to the author to make amendments upon the recommendations of referees.

After author makes amendments upon the recommendations of referees the article can be sent for the
publication by the Editorial Board of the journal.



YAZI VO NO9SR QAYDALARI

“Journal of Baku Engineering University-Kimya va Biologiya”- oavvallor nagr olunmamis orijinal asarlori vo
miisllifin tadqiqat sahasi iizre yazilmis icmal maqalalari gobul edir.

Maqalalor Ingilis dilinds gobul edilir.

Yazilar Microsoft Word yazi programinda, (journal@beu.edu.az) invanina géndarilmslidir. Gondarilon
mogqalolords asagidakilara nozors alinmalidir:

Mogqalonin bagligi, miisllifin adi, soyadi,

s yeri,

Elektron tinvani,

Xiilaso vo agar sozlor.

Mogqalads bashq hor xiilasadan avval ortada, qara vo boyiik harflo xiilasolorin yazildig: hor ti¢ dilde
olmalidir.

Xiilasa 100-150 s6z araliginda olmagqla, 9 punto yazi tipi boyiikliiyiindo, moqalonin yazildig1 dildo vo bundan
olavo yuxarida gostarilon iki dildo olmalidir. Magalonin har {i¢ dildo yazilmug xiilasasi bir-birinin eyni olmalidir.
Agar sozlor uygun xiilasalorin sonunda onun yazildig: dilde verilmaklo on az1 ii¢ s6zdon ibarat olmalidir.

Magqalads UOT va PACS kodlar1 gostorilmalidir.

Mogqalos asagidakilardan ibarat olmalidir:

Giris,

Tadqiqat metodu

Tadqiqgat isinin miizakirasi vo onun naticalori,

Istinad adebiyyat: rus dilinds oldugu halda orjinal dili m&tarzo icorisinde gdstormoklo yalmz Latin alifbasi
ilo verilmolidir.

Sakil, rasm, grafik vo cadvallar ¢apda diizgiin, aydin ¢ixacaq vaziyyatds va moatn igarisindo olmalidir. Sakil,
rosm va grafiklorin yazilari onlarin altinda yazilmalidir. Cadvallards basliq cadvalin iistiinds yazilmalidir.

Manbalar motn igarisinde kvadrat moéterize daxilindo géstorilmoklo mogqalonin sonunda motn daxilindoki
sira ilo diiziilmolidir. Eyni monbays iki vo daha cox istinad edildikds avvalki sira say1 saxlanmaqla miivafiq
sohifolor gostarilmolidir. Masalon: [7,s0h.15].

BOdobiyyat siyahisinda verilon her bir istinad haqqinda malumat tam vo deqiq olmalidir. Istinad olunan monbanin
bibliografik tesviri onun ndviindon (monoqrafiya, dorslik, elmi moaqalo va s.) asili olaraq verilmolidir. Elmi ma-
qalslora, simpozium, konfrans, vo diger niifuzlu elmi tadbirlorin materiallarina v ya tezislorine istinad edarkon
magqalonin, maruzanin va ya tezisin ad1 gostarilmalidir.

a)
b)

c)

Niimunolar:

Mbqals: Demukhamedova S.D., Aliyeva I.N., Godjayev N.M.. Spatial and electronic structure af monomeric
and dimeric complexes of carnosine with zinc, Journal of structural Chemistry, Vol.51, No.5, p.824-832, 2010

Kitab: Christie ohn Geankoplis. Transport Processes and Separation Process Principles. Fourth Edition,
Prentice Hall, 2002

Konfrans: Sadychov F.S., Aydin C., Ahmedov A.1.. Appligation of Information-Communication Technologies in
Science and education. II International Conference. ”Higher Twist Effects In Photon- Proton Collisions”,
Baki, 01-03 Noyabr, 2007, ss 384-391

Maoanbolar 9 punto yazi tipi boyiiklitylinds olmalidir.

10.

11.
12.

Sohifo ol¢iilori: tistdon 2.8 sm, altdan 2.8 sm, soldan 2.5 sm va sagdan 2.5 sm olmalidir. Matn 11 punto yaz: tipi
boyikluytinds, Palatino Linotype yaz: tipi ils vo tok simvol araliginda yazilmalidir. Paraqraflar arasinda 6
punto yazi tipi araliginda mosafo olmalidir.

Orijinal tadqiqat asarlorinin tam motni bir qayda olaraq 15 sshifodon artiq olmamalidir.

Mogqalonin nosra toqdimi asagidaki qaydada aparilir:
Hor mogqallo on az1 iki eksperto gondorilir.
Ekspertlorin tovsiyslorini nazors almaq ti¢iin moaqale miiollifo gdndorilir.

Mogqals, ekspertlorin tonqidi qeydlori miisllif torafindon nozere alindiqdan sonra Jurnalin Redaksiya Heyati
torofindon ¢apa toqdim oluna bilor.
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8.

YAZIM KURALLARI

“Journal of Baku Engineering University- Kimya ve Bioloji" 6nceler yayimlanmamis orijinal ¢aligmalari ve
yazarin kendi arastirma alanin-da yazilmig derleme makaleleri kabul etmektedir.

Makaleler ingilizce kabul edilir.

Makaleler Microsoft Word yazi programinda, (journal@beu.edu.az) adresine gonderilmelidir. Génderilen
makalelerde sunlar dikkate alinmalidir:

Makalenin bagligi, yazarin adi, soyadi,

Is yeri,

E-posta adresi,

Ozet ve anahtar kelimeler.

Ozet 100-150 kelime arasinda olup 9 font biiyiikliigiinde, makalenin yazildig: dilde ve yukarida belirtilen iki
dilde olmalidir. Makalenin her ii¢ dilde yazilmis 6zeti birbirinin ayni olmalidir. Anahtar kelimeler uygun 6zetin
sonunda onun yazildigi dilde verilmekle en az ii¢ s6zciikten olusmalidir.

Makalede UOT ve PACS tipli kodlar gosterilmelidir.

Makale sunlardan olugmalidir:

Giris,

Arastirma yontemi

Aragtirma

Tartigma ve sonuglar,

Istinat Edebiyati Rusca oldugu halde orjinal dili parantez icerisinde gostermekle yalniz Latin alfabesi ile ve-
rilmelidir.

Sekil, Resim, Grafik ve Tablolar baskida diizgiin ¢ikacak nitelikte ve metin igerisinde olmalidir. Sekil, Re-
sim ve grafiklerin yazilar1 onlarin alt kisimda yer almalidir. Tablolarda ise baslik, tablonun {ist kisminda
bulunmalidir.

Kullanilan kaynaklar, metin dahilinde késeli parantez igerisinde numaralandirilmali, ayn1 sirayla metin so-
nunda gosterilmelidir. Aym kaynaklara tekrar bagvuruldugunda sira muhafaza edilmelidir. Ornegin: [7,seh.15].

Referans verilen her bir kaynagin kiinyesi tam ve kesin olmalidir. Referans gosterilen kaynagin tiirii de eserin tii-
riine (monografi, derslik, ilmi makale vs.) uygun olarak verilmelidir. [Imi makalelere, sempozyum, ve konferanslara
muracaat ederken makalenin, bildirinin veya bildiri 6zetlerinin adi da gosterilmelidir.

a)
b)

c)

Ornekler:

Makale: Demukhamedova S.D., Aliyeva I.N., Godjayev N.M.. Spatial and Electronic Structure of Monomerik
and Dimeric Conapeetes of Carnosine Uith Zinc, Journal of Structural Chemistry, Vol.51, No.5, p.824-832, 2010
Kitap: Christie ohn Geankoplis. Transport Processes and Separation Process Principles. Fourth Edition, Prentice
Hall, p.386-398, 2002

Kongre: Sadychov F.S., Aydin C., Ahmedov A.I. Appligation of Information-Communication Technologies
in Science and education. 11 International Conference. “Higher Twist Effects In Photon- Proton Collisions”,
Baki, 01-03 Noyabr, 2007, ss 384-391

Kaynaklarin biiytikliigii 9 punto olmalidir.

9.

10.
11.

12.

13.

Sayfa olculeri; Ust: 2.8 cm, alt: 2.8 cm, sol: 2.5 cm, sag: 2.5 cm seklinde olmalidir. Metin 11 punto bilyiik-
lukte Palatino Linotype fontu ile ve tek aralikta yazilmalidir. Paragraflar arasinda 6 puntoluk yazi mesa-
fesinde olmalidir.

Orijinal arastirma eserlerinin tam metni 15 sayfadan fazla olmamalidir.

Makaleler dergi editoér kurulunun karari ile yayimlanir. Editorler makaleyi diizeltme i¢in yazara geri gonde-
rilebilir.

Makalenin yayina sunusu asagidaki sekilde yapilir:

Her makale en az iki uzmana gonderilir.

Uzmanlarin tavsiyelerini dikkate almak i¢in makale yazara gonderilir.

Makale, uzmanlarin elestirel notlar1 yazar tarafindan dikkate alindiktan sonra Derginin Yaym Kurulu tarafindan
yayina sunulabilir.

Azerbaycan disindan gonderilen ve yayimlanacak olan makaleler igin,(derginin kendilerine gonderilmesi za-
mani posta karsiligi) 30 ABD Dolar1 veya kargiligi TL, T.C. Ziraat Bankasi/Uskiidar-istanbul 0403 0050 5917
No’lu hesaba yatirilmali ve makbuzu iiniversitemize fakslanmalidir.
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ITPABUJIA JIA ABTOPOB

«Journal of Baku Engineering University» - Xumunu u 6uonornn myOIuKyeT OpUrHHATBHBIC, HAYYHbIC CTATHU
U3 00IaCTH KCCICI0BAaHMUSI ABTOPA U PaHEe HE OIyOIMKOBaHHBIC.

Cratbu TIPUHUMAIOTCS Ha AHTJINCKOM SI3BIKE.

PykomuicH TOIKHBI OBITh HaOpaHs! coryiacHo porpammbel Microsoft Word u oTripaBiieHs! Ha 37IEKTPOHHBIH
anpec (Journal@beu.edu.az). OtmpasisemMble CTaThH AOJIKHBI YIUTHIBATH CIICAYIOIIHE TPABHIIA:

HazBanue ctatbu, uMs U paMUIIHs aBTOPOB
Mecto paboThI

DICKTPOHHBIN a/ipec

AHHOTAIMS 1 KJIFOYEBBIC CIIOBA

3ariaBue CTaThH IIHUIIETCS JIJIA KaXKJI0M aHHOTAaIMU 3arjaBHBIMU 6yKBaMI/I, JKUPHBIMU 6yKBaMI/I U pacrioJjiara-
€TCA TI0 LEHTPY. 3arnaBue u AHHOTAIlMH JOJI?KHBI OBITH TMPEACTABJICHBI HA TPEX SA3BIKAX.

AHHOTAIM, HAIICAaHHAS HA S3bIKE TPEACTaBICHHON CTaThH, NOJKHA coaepkaTh 100-150 cmoB, HaOpaHHBIX
uipudToM 9 punto. Kpome Toro, mpeacTaBisifOTCS aHHOTAIIMK HA JBYX APYTHX BBINIC YKA3aHHBIX SI3BIKAX,
MepPeBOJT KOTOPBIX COOTBETCTBYET COJIEP:KaHUIO0 opUruHaia. KitoueBble ciioBa JOJKHBI ObITh MPEACTABIEHBI
mocyie KaXKI0i aHHOTAIMK Ha ero S3bIKE U COAEPIKaTh He MEHEe 3-X CIIOB.

B crarbe momxub! ObTh yka3ansl kogel UOT u PACS.

IIpencraBneHHble CTaThbU AOJKHBI COAEPKATh:

Beenenue

MeTton ucciaemoBaHus

OO6cyxneHne pe3yIbTaToOB HCCICOBAHUS H BEIBOJOB.

Ecmu ccrmmarorcs Ha paboTy Ha pycCcKOM sI3BIKE, TOTJAa OPWUTWHANBHBIA S3BIK YKa3hIBacTCsA B CKOOKax, a
CCBUIKA JJACTCS TOJIBKO Ha JTATHHCKOM anaBUTe.

PuCyHKH, KapTHHKH, TpaGUKH ¥ TAOIHMIBI JOJDKHBI ObITH YETKO BBIMOJIHEHBI M Pa3MEIeHbI BHYTPH CTATHH.
INoamucu K pUCyHKaM pa3MEIIIaloTCsl MO PUCYHKOM, KapTHHKON i rpadukom. Ha3BaHnue TaOIMIbI MHIIETCS
HaJ TaOJIULEH.

CChUIKH Ha HCTOYHHKH JAl0TCA B TEKCTE IIU(PPOI B KBAIPATHBIX CKOOKAX M PACIIONaratoTcs B KOHIIE CTAThH
B TIOPSIIKE IUTHPOBAHUS B TeKCTe. ECITM Ha OJMH M TOT K€ HCTOYHMK CCBUIAIOTCS JIBa U GoJiee pas, Heo0X0-
JIMMO YKa3aTh COOTBETCTBYIOIIYIO CTPAHHILY, COXPaHAS MOPSAKOBHIM HOMep nuTupoBanus. Hanpumep: [7,
crp.15]. bubnrorpaduueckoe ONMMUCaHWE CCHITAEMOM JTUTEPATYPHI JOJKHO OBITH MPOBEIEHO C YUETOM THIIA
UCTOYHKKA (MOHOTpadust, yIeOHHK, HAydHas CTaThs U 1p.). [IpH CCBUTKE Ha HAYYHYIO CTaThiO, MaTepHAIbl CHM-
No3uyMa, KOH(GEPEHIINH WK IPYTHX 3HAYAMBIX HAYYHBIX MEPOIPHATHHN JTOKHBI OBITH YKa3aHbl Ha3BaHHE
CTaThH, JOKJIAJA WK TE3HUCA.

Hanpumep:

Cmampwsa: Demukhamedova S.D., Aliyeva I.N., Godjayev N.M. Spatial and electronic structure of monomeric
and dimeric complexes of carnosine with zinc, Journal of Structural Chemistry, Vol.51, No.5, p.824-832,
2010

Knueza: Christie on Geankoplis. Transport Processes and Separation Process Principles. Fourth Edition,
Prentice Hall, 2002

Kongpepenuua: Sadychov F.S, Fydin C,Ahmedov A.l. Appligation of Information-Communication Nechnologies

in Science and education. Il International Conference. “Higher Twist Effects In Photon-Proton Collision”,
Bak1,01-03 Noyabr, 2007, s5.384-391

CHycoK IMTHPOBAHHOM JIUTEpaTyphl HabupaeTcs mpudToM 9 punto.

10.

11.
12.

Pa3mepbl crpaHuubl: cBepxy 2.8 oM, cHu3y 2.8 cM, creBa 2.5 u cripaBa 2.5. Tekcr nedaraercs mwpudrom Pala-
tino Linotype, pasmep mwpudra 11 punto, uHTepBan-oanHapHbii. [laparpadsl T0KHBI OBITH pa3leicHbI
paccTosiHuEM, COOTBETCTBYIOIUM MHTEpBaIy 6 punto.

[TonHb1i 00beM OPUTHHAILHOM CTaThH, KaK IPaBHIIO, HE JOJDKEH MPEeBHIIIaTh 15 cTpaHuil.

IIpencraBienue cTaThbu K NEYaTH NPOU3BOJUTCS B HUXKE YKA3aHHOM IMOPAJKE:

Kaxnast cTathst mochlIaeTcss HE MEHEe IBYM dKCIIepTaMm.

CraThs MOCHUTACTCS aBTOPY IS yUeTa 3aMeUaHuil SKCTIEPTOB.

Cratbs, Tocjae TOTo, KaK aBTOp ydes 3aMeuaHusi SKCIEePTOB, PENAKIIMOHHOW KOJUIETHEH JKypHama MOXKET
OBITh PEKOMEH/IOBaHA K MICYATH.
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