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SALISIL TURSUSUNUN METAKRILOIL EFIRININ
SINTEZI REAKSIYASININ XUSUSIYYOTLORI

IBADOV E.9., ROSULZAD®O N.S.
AMEA Polimer Materiallar1 Institutu
Baki / AZORBAYCAN
ibadovelvin1984@mail.ru

XULASO

Salisil tursusunun metakriloil efirlorinin alinmast maqsadi ils salisil tursusunun metakril anhidridi ils efirlosma
reaksiyalar1 tadqgiq olunmusdur. Reaksiyanin optimal saraitinin miisyyen edilmasi {i¢iin asas mahsulun ¢iximina
holledici, katalizator, temperatur vo s. kimi amillarin tosiri dyrenilmis, reaksiyanin bazi kinetik vo termodinamik
parametrlori hesablanmigdir.

Acar sozlar: Metakriloil salisil tursusu,salisil tursusu,metakril anhidridi, reaksiyalarin aktivlosma enerjisi.
OCOBEHHOCTU PEAKIIIUN CUHTE3A METAKPNAOBOI'O D®UPA CA/H/[IJ,I/I/IOBOVI KNCAOTHI
PE3IOME

C 1eapio moAy4eHMsT METaKpIUAOBOTO dPupa CaaUINAOBOM KMCAOTHI MCCAeA0BaHO peaKkIuy sTepPpUKam
CaANIIMAOBOI KMCAOTHI C METaKPUAOBBIM aHIUAPYIA0M. OmpeeAeHbI ONTMMaAbHBIe YCAOBV PeaKIVy STepyKaIiuy,
JCIOAB3YsI AQHHBIE 3aBMICMMOCTH BBIXOAA OCHOBHOTO IIPOAYKTa OT IIPUPOABI PAaCTBOPUTEAbs, TeMIIEPaTyphl, a TaKxKe
PAA KMHETUYECKNX ¥ TEPMOAVHAMIYECKIX ITapaMeTpOB peaKiin.

Karouessie caoBa: MeTaKpI/IAOI/IACaAI/IL[I/IAOBa}IKI/ICAOTa, caaAnnnmAaoBasl KCcA0Ta, MeTaKpI/IAOBI:II?I aHIMAPUA,
DHEPIUsI aKTBaLlnI.

CHARACTERISTICS OF SYNTHESIS REACTIONS OF METHACRYLOYL ESTER OF SALICYLIC ACID
ABSTRACT

The esterification reactions of salicylic acid with methacrylic anhydride were investigated to obtain methacry-
loyl esters of salicylic acid. On the other hand, to determine the optimal condition of the reaction, effects of some
factors (catalyst, temperature, etc. were studied. Some kinetic and thermodynamic parameters of the reaction were
calculated.

Key words: Methacryloyl salicylic acid, salicylic acid, methacrylic anhydride, the activation energy of the reactions.

Uzunmiiddatli antimikrob tasirs malik polimer materiallarinin alinmasi ve onlarin tibds, kend
tosarriifatinda, gida senayesinds istifade olunmasi polimer kimyasmnin asas istiqamatlarinden
biri hesab olunur. Polimerlarin uzunmiiddatli tesirinin tomin edilmasi yollarindan biri mak-
romolekullarin sintezi marhslssinds bioloji aktiv monomerlarin polimer zancirins daxil edil-
mosidir. Bu néqteyi-nazarden yeni bioloji aktivliye malik monomerlarin sintezi mithiim ahe-
miyyat kesb edir. Bels monomerlarden icerisinds potensial antibakterial xasse dasiyan salisil
tursusunun doymamus efirlori mithitim yer tutur [1]. Salisil ve asetilsalisil tursularmnin tistiin co-
hati onlarin digar yiiksak gostericilarile yanas az zeharli veya tamamen zaharsiz olmalaridir [2].

MST(Metakrioil salisilat) molekulunda ham karboksil, ham da bioloji aktiv salisil qruplarinin
olmas1 onlardan maqgsadyonlii polimer materiallarinin alinmasi tiglin imkan yaradir[3]. Birge
polimer makrozancirinds hatta clizi miqdarda metakrioil salisilat (MST) elementar tizvlerin
olmasi onlarin fiziki-kimyeavi, mexaniki ve antibakterial xassalorinin miisyyen daracadas doayis-
masina sabab olur. Masalan, minds bir faiz salisil qrupu saxlayan polimerlsr uzun miiddatli
yliksok antimikrob xassalari dasiya bilir. Ona gore do MST- nun birge polimerlasma yolu ils
makrozancira daxil edilmasi modifikasiya xarakteri dasiyir[4].
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Son dovrlorda Amerikan alimlori R. Edvin va amokdaglar: torafinden taklif olunan patentda [5]
torkibinde metakriloilsalisilatla izosianatlarin reaksiya mohsullar1 esasinda antibakterial or-
tiikkloerin alinmasi texnologiyasi islenib hazirlanmigdir. Salisil toremsalerinin tedricen havanin
nami ile qarsiligh tesiri naticasinds hidrolize maruz qalmasi, ortiiyiin sathinds salisil tursusu-
nun yaranmasina ve onun uzunmiiddstda steril galmasina sebsb olur. Miislliflor miisyyen et-
mislor ki, polimer ortiiklarin torkibine salisil tursusu (ST) ve onun bazi téramslarinin alave edil-
masi naticasinds onlarda bir ¢ox bakteriyalarin inkisafi dayanir. Bu tip polimer kompozisiya-
larindan tibde kataterlorin hazirlanmasi iiglin tovsiye edilmisdir. (bura istinadi1 yaz)

Salisil akrilatlar ve onlarin polimerloari iltihab aleyhins tesirine gors forqlonmekls yanasi bio
uygunluq xassalorine do malikdir. Salisil tursusunun biitiin efirlari hidroliz olunaraq miixtalif
bioloji aktivliys malik mahsullar amals gatirir. Bu efirlari iki yers ayirmagq olar:

1. ST-nun hidroksil qgrupu saxlayan inert birloasmalarla efirlasmasindan alinan miirakkab efirlor: Bunlar
fizioloji tasirina gora ST-a yaxindir, yalniz zaharlilik daracasina gora forqlanirlar. Moasalan, metil-
asetat ST-a nisbatan daha gec tasir gostarir. Etilasetat iso arzu edilmayan yan tasirlara malik oldugu
lictin terapiyada istifada olunmur.

2. ST-nun aktiv hidroksil qrupu saxlayan birlasmalarla efirlasmasindon alinan efirlari: Bu halda efirlor
ham salisil tursusu, ham da uygun spirt vaya fenol kimi tasir gostarir. Masalan, fenilsalisilat ST kimi
temperaturun agag: salimmasinda va iltihab aleyhina tasiri ilo yanas: antiseptik tasira do malikdir [9].

Akriloil salisilat (AST) va kapoten va ya ST ils ibuprofen asasinda sintez olunan birlasmalar
uzunmiiddotli tesira malikdirloar[6 ].

Diger bir fakt AST-nun miirekkab efirlorinin hidroliz siiratinin alkil qrupunun tabistindan asih
olmasidir. AST-nun hidrolizi — deasillosma miiddati (yarimpargalanma dovrii) 1-3 daq. oldugu
halda AST-nun miirakkab efirlari ticiin bu miiddat 2 saat tagkil edir. Kaufman vo amoakdaslari
deasillosma reaksiyasmin siiratine miirakkeb efirlorin alkil qrupunun uzunlugunun tesirini 6y-
ronmiglar. Miiayyan edilmisdir ki,alkil qrupunun uzunlugu artdiqca onlarm hidroliz siireti
azalir va nisbaton asag1 aktivlik gostorir.Yiiksok asetil salisil efirlorinden kaprilsalisilat nar-
kotik tosiro malikdir. Dietilasetilsalisil tursusu isa ¢atin hidroliz olunur ve zsif effekto malikdir.

Biitlin bunlar1 naezers alaraq salisil tursusunun akril ve metakril efirlorinin sintezi ve onlarin
antibakterial xassalarinin dyranilmesi vacib messle kimi maraq dogurur.Ovvalki tadqiqatla-
rimizda salisil tursusunun akril ve metakril efirlorinin sintezi ve onlarin antibakterial xassalori
haqqinda melumat verilmisdir [7-9].

Taqdim olunan maqalada iss ST-nun metakriloil efirlorinin alinmas1 magsadi ils salisil tursu-
sunun metakril anhidridi ils efirlasmo reaksiyalar1 tadqiq olunmus, reaksiyanin optimal sara-
itinin miiayyen edilmasi {i¢lin asas mahsulun ¢iximina holledici, katalizator, temperatur va s.
kimi amillarin tasiri dyrenilmis, reaksiyanin bazi kinetik ve termodinamik parametrlari hesab-
lanmigdir.

Toacriibi hissa

Salisil tursusunun akriloil ve metakrilol efirlarinin alinmasinda salisil tursusunun metakril tur-
sularinin anhidridi ile reaksiyalarindan istifads edilir. Reaksiyanin sxemi asagidaki kimidir:

CH

3
o CH
oH HZC:l__/ o COOH [
COOH AN Il H,C=C
+ 0 — H,c=C—C-0 + |
H c—c—c/ | (|3=O
0= CH
| \\o : OH

CHj;
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Qarisdirici, akssoyuducu va termometrls tochiz olunmus ticbogazli kolbaya 100 ml xloroform va
13.7q (0.1mol) ST tokiiliir. Reaksiya qarisig: tizorine qarigsdirmaqgla damci qifindan tadricon
9.05 q (0.1 mol) akril tursusunun xloranhidridi alave olunur. Mahlul 25°C temperaturda 30
daq. arzinds qarisdirildigdan sonra onun igarisine pH=5.5 olana gadar natrium karbonatin
10%-1i sulu mahlulu alavas olunur, yeniden 10 daq. qarigdirilir ve asas mahsulun ¢okmasi tigiin
sakit buraxilir. Alinan ¢okiintii su ile yuyulur, filtr kagizindan siiziiliir ve vakuum qurudu-
cuda qurudulur. Daha sonra etanol-su qarisiginda (1:1 hacm nisbatinds) kristallagdirilir, nati-
codo 15q (78%) kristallik madds — akriloilsalisilat(AST) (I) ayrilir. Halledici olaraq dioksan,
xloroform,aseton,dimetiformamid(DMFA) kimi halledicilorden istifads edilir.Bu zaman an
yliksak ¢pam DMFA halledicisi istifade olunduqda miisahids olunur.(cadval 1).Kristal sokilin-
doe alinan salisil akrilatin (I) fiziki-kimyavi gostericilari asagiki kimidir: Mol. kiitls - 192 q, ari-
mo noqtasi - 95°S.

Monomer (I) metanol, etanol, propanol, aseton, dietil efiri, metiletilketon, dimetilformamid,
dimetilsulfoksid kimi polyar halledicilarde yaxsi, suda qisman hall olur.

Sintez olunmus birlagmalarin 1Q—spektrlari ALPHA firmasmin BRUKER spektrometrinda 600-
4000 sm™ diapazonunda tayin olunmugsdur. NMR 'H spektrlari iss 300.18 MHs tezliys malik
“BRUKER” markal1 spektrometrds DMSO mahlulunda ¢okilmisdir.

Efirlosma reaksiyalar1 miixtalif halledicilorde ve miixtalif temperaturda hayata kegirilmisdir.
Alinan metakril efirinin torkib ve qurulusu IQ-spektrlari vo tursuluq adadine gors miiayyen
edilmisdir.

Naticalarin miizakirasi
MST vo AST-nin sintezi miixtalif halledicilorin istiraki ilo hayata kegirilmisdir.

Cadval 1. Salisil tursusunun metakril anhidridi ile efirlogmasi reaksiyasinin ¢iximina halledicilarin
tebiatinin tasiri.(T=60 C ¢, Halledici: reak. komponent.=80:20, reaksiya miid. — 60 daq.)

No Hbolledici Coxim,% | Ymol/l-deq
1 DMFA 82 1.86
2 Dioksan 52 0.86
3 Xloroform 43 0.71
4 MEK 30 0.50

Cadveldan goriindiiyii kimi an yiiksek ¢ixam helledici olaraq DMFA gotiiriilditkde miisahide
edilir. Halledicinin dielektrik niifuzlugu (e) va donorluq adadinin (DO) yiikselmasils asas mah-
sulun ¢iximi da ytiksalir.

Polyar aproton halledicilsrin igtiraki ilo ds reaksiya siirati artir. Bu gotaricilar bels bir natics ¢1-
xarmaga imkan verir ki, efirlosma reaksiyalarinin siirati ilk novbada halledicinin polyarligin-
dan asilidir. Efirlosma reaksiyalarinin siiratinin temperaturdan asililii, aktivlasma enerjisinin
giymati vo kinetik parametrlorin hesablanmasi tiglin halledici olaraq DMFA-dan (dimetilfar-
mamid istifads edilmisdir.

MST-nin sintezi miixtalif temperaturlarda hayata kegirilmisdir.
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Cadval 2. Metakriloilsalisil tursusunun miixtalif temperaturda ¢rximinin
(halledici-DMFA) zamandan asililig1 (a=30°C; b=40°C; c=50°C; d=60°C)

T K Cixim Stirat(v) Tz realssiya 1/T-10° K
mol % | Mol/(l deq) | miiddati, daq Mol/(I'daq)x10? | IgK
20 1.00 20 1.66 0.22
313 38 0.98 40 3.19 1.65 0.21
50 0.83 60 1.36 0.13
55 0.69 80 1.15 0.06
30 1.50 20 2.50 0.39
323 55 1.39 40 3.00 2.31 0.36
72 1.20 60 2.00 0.3
76 0.95 80 1.58 0.2
35 1.75 20 291 0.46
333 65 1.62 40 2.83 2.70 0.43
82 1.33 60 2.21 0.34
84 1.05 80 1.75 0.24

Salisil tursusunun DMFA miihitinds metakril anhidridi ils efirlosma reaksiyasimin kinetik ay-
rilari reaksiya ¢iximina gors hesablanmigdir.

Sokil 1.Salisil tursusunun DMFA miihitinde metakril anhidridi ils efirlosma reaksiyasinin
kinetik ayrilori.T,K: 303 (1),313(2),323(3), 333(4); Halledici: DMFA (80:20)

4
80 | 3
® 60 F x— 2
g 7
7
T 40 /K/ 1
20 | x

20 40 60 80 T.daq.

Sekilden goriindiiyli kimi kinetik ayrilar sonsuza dogru gedir, yoni reaksiya geri donmdir. Re-
aksiya prosesi ikitartibli reaksiyalara uygundur.Reaksiyanin kinetik veo aktivlosme parametrlori
Arrenius tenliyi esasinda hesablanmigdir [10] :

lg E =const—i; E, =457 19«
457T

_ kC
buradan E_ =146 41 ol
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CUHTES3 ITPON3BOAHBIX 3,4-
ANTNAPOIIMPYUMNAVIHOHOB/TUOHOB
I10 PEAKIIVIN BUAKWNHEAAN

I'H. BAAAAOBA?, B.M. ABBACOB?, 10.A. ABAYAAAEB?, A.I''. TAZBIBOB2

Mucturyt Heprexmvmaeckux ITporreccos nm.IO.I. Mameaaanesa HAH Aszepbaiiaxana, baky, mp. Xoaxaasr, 30
2 bakuHCKIIT MH>XKEeHePHBIN yHuBepcureT, baky, ASEPBA]?I,Z],)KAH
guneldik@mail.ru

PE3IOME

B nHacrosiem 0030pe paccCMaTpUBAETCs CUHTE3 IIPOU3BOAHBIX 3,4-AUTHMAPONNPUMUANHOHOB/TUOHOB, I10-
Ay4JaeMBIX 110 peakuuy BraXnHeaAu, B IPUCYTCTBUM KaTaAu3aToOpa MOHHBIX SKMAKOCTeN, CITOCOOHBIX MHOTOKPaTHO
IIPUMEHSTHCS, a TaKKe IMIPUPOAHBIX COeAVHEeHNMIT. PacCMOTpPeHBI yCAOBULL IPOBEAEHNUsT AAHHON peakLnu ¢ / nau
0e3 yuacTisl pacTBOpUTeAel UM3Y4eHbl BRIXOABI II0AYy4eHHbIX IPOoAyKToB. [Ipesa0:KkeHs! IpMMeHeHns yAbTpa3By-
KOBOTO, MUKPOBOAHOBOTO 1 MH(PPaKpaCHOTO OOAYJEHNs], a TakKe IMPUMEHEHNS BRICOKVX AaBA€HNI, YCKOPSIOIIVX
peakumio buaxxmuHeaan 1 3HaUUTEABHO YBeAMIMBAIOMINX BBIXOABI IIPOAYKTOB. ITpuMeHenne sQpPeKTUBHBIX, UC-
IOAB3YIOIIMXCs 6e3 oTepu KaTaAUTIIeCKO aKTUBHOCTY, DKOAOTMYECK) Oe30I1aCHbIX 11 DKOHOMUYHBIX «3€A€HbIX
KaTaAM3aToOpOB U pacTBOpuUTeAeil» B AQHHON peaKUUy IPUBOAAT K IOAYIEHNIO BBICOKOYPOXKaHBIX YMCTHIX IIPO-
AykToB.O0Cy>XKgaeMble B JAaHHOI CTaThe CMHTe3bl NUPUMIAMHOHOB OITyOAMKOBaHH 3a 1ocaeanne 10-15 aet.

Kalouessble caoBa: 3,4-AUTrnaponpuMIAMHOH, MOHHAs JKMAKOCTD, peakius buaxuneaan.
SYNTHESIS OF 3,4-DIHYDROPYRIMIDINONES/THIONES DERIVATIVES BY BIGINELLI REACTION
ABSTRACT

This report examines the synthesis of 3,4-dihydropyrimidinones/ thionesby reaction Biginelli obtained in the
presence of a catalyst of ionic liquids that can be used repeatedly and natural compounds. The conditions of this
reaction with / or without solvents, and the yields of obtained products were studied. Proposed the use of
ultrasound, microwave and infrared radiation, and the use of high pressures, accelerating reaction Biginelli and
significantly increases the yield of products. Application of an effective, used without loss of catalytic activity,
environmentally safe and economic "green solvents and catalysts" in this reaction leads to the preparation of
high-pure products. Discussed in this article syntheses of pyrimidinones published for the last 10-15 years.

Keywords: 3,4-dihydropyrimidinones, ionic liquid, reaction Biginelli.
BiGINELLI REAKSIYA iLO 3,4-DiHIDROPIRIMIDINON/TiON TOROMOLORININ SINTEZI
XULASO

Toqdim olunmus icmalda dafalarls istifade edile bilon ion mayelsri vo tobii birlagmslerin katalizator qis-
minds istiraki ilo Biginelli reaksiyasi {izro alinan 3,4-dihidropirimidinon/tion téremolarinin sintezi arasdirilir. Bu
reaksiyanin hslledici ilo ve ya onsuzaparilma seraitleriarasdirilmis ve alinmis maddalarin ¢iximi dyranilmisdir.
Ultrasas, mikrodalgali ve infraqirmizi siialanmanin, hamginin Biginelli reaksiyasini siiratlondiren ve shamiyyatli
daracads ¢rximu artiran yiiksak tezyiqlerin istifadesi teklif olumusdur. Effektiv, katalitik aktivliyini itirmayen,
ekoloji tohliikasiz va sarfali “yasil katalizatorlarivehalledicilorin " bu reaksiyada istifadasi yiiksok¢ixamli tomiz
moahsullarin alinmasina getirib ¢ixardir. Bu maqalade miizakire olunan pirimidinonlarin sintezlari son 10-15 il
arzinda nagr olunmusglar.

Acar sozlar: 3,4-dihidropirimidinon, ion mayesi, Biginelli reaksiyasi.

BBeaenue

B nocaeaHme roabl cHTe3 reTepOIMKANYECKIX COeAVHEeHNII IIpyBAeKaeT 00ABIION MHTepec
Oaarogapsi O110A0TMYeCKUM 1 (PpapMaKOAOIMIeCKIM CBOVICTBaAM JaHHBIX coeauHeHmit. K Takmm
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reTepolyKAaM OTHOCATCA MUPUMUAVHEL U MX IIPOM3BO/AHbIE, UTpalOIIyie 3Ha4MMYIO pOAb B
KU3HeAeATeABHOCTH YeAoBeKa. I TupuMuAnHOBEI CTPYKTYypHBIN (PparMeHT BXOAUT B COCTaB
psda IPUPOAHBIX COEAVHEHUII - HyKAEMHOBBIX KICAOT, BuTamuHa Bl, pasaudnbix cunreTn-
JecKuX cpeAcTs (bapoutyparos, Monacrpoaa [1-3], Hudgeannuna [4]) n xmMmuorepanesTudec-
Knx npenapatos (propypanuaa). Coegunenus, cogepKaiiye IUMPUMUANHOBBIN IINKA, U3-
BECTHBI KaK aHTMOaKTepuaAbHbIe [5-6], IpOTHBOIpUOKOBLIE areHTHI [7] 1 KakK Iperaparsl, ak-
TUBHBIE TI0 OTHOIIIEHMIO K BUPYCYy MMMYyHOAepuIInTa yeaoBeka [8].

3,4-aurnapormpumMuAna-2(1H)-0HbI /1AM THOHBI, TTOAy4JaeMBble II0 TPeXKOMIIOHEHTHOI pe-
akunnbuaxuHeaan, ABAAIOTCSA MPOU3BOAHBIMU IIMPUMUAMHOB. IIpoussogueie 3,4-Aurnapo-
mpuMuAnH-2(1H)-0HOB mposBASAIOT IpOTMBOMUKPOOHEIE [9], mpoTtuBoomyxoaessle [10], an-
tuBupycHsle [11], mpotusoBocnaaureanHsle [12], a Taxke rumorteHsusHble [13] cBolicTsa.
CpaBHIUTEABHO HeAaBHO 4-apUAAUTUAPONIVPUMUAVHOHBI OBLAM TIPM3HAHBI KaK HOBBIN KAacc
B MeAUIIHe - 010KaTOPbI KaAblMeBbIX KaHaa0B [14-15]. D1u coeauHeHUs TPOSBASIOT TaKXKe
aHaAbIeTHYeCKyIO, IIPOTUBOPAKOBYIO, aHTMOAKTepIAaAbHYIO aKTUBHOCTY 11 HEKOTOPHIE BblAe-
A€HHbIe 13 MOPCKIX BOAOPOCAel aAKal0UAbl, codepKallye AUTUAPONUPUMUANHOH-5-Kap-
HokcmaaTHOE KOABIO, SABASIOTCI MOIIHBIMM nHrnouropamu BIIY-GP-120-CD4-naexmmit.
Vsydyens! Taxoke papMaKoAOTHMYeCcKe aKTMBHOCTU 5-aAKOKCUKapOOHMA- U aMMA03aMelleH-
HbIX 3,4-Aurnapo-nmpumnant-2(1H)-oHoB, cpean KOTOPBIX HallgeHbl, aHTUTUIIePTeH3MBHbIE
areHTs! [16], aapda-la-agpeHeprudeckue 1 HelipoNeNTIAHbIe aHTarOHMCTH [17a,b,c,d].

OrnncaHbl pe3yabTaThl MCCAeA0BaHNI POU3BOAHBIX 4,6-A11apUA-5-HUTPOAUTUA POV PUMUAVH-
2-OHa Ha aHTMAPUTMMYECKYIO aKTMBHOCTb M UX BAMSHIE Ha apTepualbHOe JaBAeHle KpbIC
[18], ycraHOBAEHO, YTO DTU areHTHI IIPeAyIIPeXXAAIOT ¥ IIOAHOCTBIO OAOKMPYIOT pa3BUTHE XA0-
PUA-KaAbliMeBOM apMTMIH, He OKa3blBas BO3AEVICTBIA Ha apTepualbHOe AaBAeHne. /okasa-
Ha 9QPeKTUBHOCTb aMIAOB AUTUAPONMPUMNANHA KaK CeAeKTUBHBIX aHTarOHMCTOB aia-pe-
LIENTOPOB 445 A€YeHNs IMIlepIlAa3uyl IIpeAcTaTeAbHON Keae3bl. Ha ocHoBe aurnaponmpu-
MUAVHOBBIX IPOM3BOAHBIX CO3JaH HNPUPOAHBIN AnnenTUAHbI aHTNONMOTNK TAN-1057A,B,
HNPOSBASIONINI CUABHYIO aHTHCTapUAaKOKKOBYIO akTuBHOCTD. [Ipenaparter rpymmsr 1,4-A1-
TUAPONMPUAVH U €TO CTPYKTYPHbIe aHaAO0TH 3,4-AUTUA POV PUMU-AVHOHBI/TUOHBI YCIIEIITHO
IIPUMEHSIOTCS B Ae4eHle CepAedHO-COCYANUCTHIX 3a00aeBaHmit u runeprensun [19]. Takum
oOpa3oMm, aas 11oAydeHnsl 9 PeKTUBHBIX TUIIOTeH3MBHBIX IIpellapaToB ¢ MUHMMYMOM I1000Y-
HBIX 9(PPeKTOB padpabaThIBaIOTCsI HOBbIE IPOU3BOAHBIE AUTUAPOIUPUMUANH-2-OHOB, IMEIO-
VX aMUAHYIO CBS3b.

ITpoayxTel peakniuu buaxnneaan, 4acTM4HO IMAPUPOBaHHBIEC 3aMeIlleHHble INPUMUANH-2-
OHBI (TMOHBI), IPUBAEKAIOT BHUMaHNe 1ccAeoBaTelell He TOABKO KaK IeTepOLMKANYeCKUA
KAacC OpraHMYeCcKIIX BeIecTB C 40BOABHO IIMPOKUM CIIEKTPOM OMOAOTMYIECKOI aKTUBHOCTH,
HO U KaK BBICOKOD((PeKTUBHbIe KAIOUEeBble COeAMHeHNs AA51 MOAUPUKAIIUN yKe CYIecTBYIO-
X OM0A0TMYeCKM aKTUBHBIX MaTPUL] C 11eAbI0 CO3AaHIsI HOBBIX T€TePOLIIKAOB, OCYIIIeCTBAS
MOAEKYASPHBIN AM3allH U3BECTHBIX IIPUPOAHBIX M CUHTETUYECKMX coearHeHmi [58].

Ormucannble B AUTEpaType METOABI OAYYeHIs AUTUAPONMPUMNAVHOHOB SIBASIOTCS BapMaH-
TaMI1 XOPOIIO M3Yy4eHHO TPeXKOMIIOHEHTHON peakuyy buaknneaan, otkpeiton eme 5 1893
roay. OauH 13 Hanbo.ee pacIpPOCTPaHeHHBIX METOAOB 3aKAI09aeTCsl B MHOTO4acOBOM Harpe-
BaHMM peaklMIOHHOM CMeCH, COCTOsIIel 13 aabAernaa, alleTOyKCyCHOro dupa, MOUYEBIHBI
(TMOMOUYeBUHBI) I KaTaAMu3aTopa B cCpeje OpraHN4ecKoro pacTBOpUTeAs..

OcHOBHBIMM HeAOCTaTKaMM KAaCCUIeCKOTro MeToga noaydenus 3,4-auruapormpumuaus-2(1H)-
OHOB ABASIOTCS AAUTEABHOCTDb IPOBeAeHMs peaKIinM, a TakKe HeoOXOAMMOCTb B OOABIINX
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3aTparax ®AeKTposHepruu. MHoOrme 13 CyIecTByIOIINX METOA0B BKAIOYAIOT JOPOTOCTOSII /e
peareHTHl, CTeXMOMeTpUIIecKoe KOAMYeCTBO KaTaAn3aTopa, HECOBMECTMMOCTh C APYIMMU
(pyHKUMOHAABPHBIMY IPYIIIIaMI, U 3arpsI3HeHNe OKpy>Karonieit cpeabl. C MO3MLINI KOHIIeIIIII
«3eAeHOoN XUMNIM» K HeAOCTaTKaM KJAacCHYecKoro MeToJa MOXKHO OTHeCTV AAUTEAbHOCTDb
nposejeHns peakumun (40 24 4), HLOOXOAMMOCTb B OOABIINMX 3aTpaTaX ®AEKTPODHEPINN, a
Tak>kKe HUBKMIL BBIXOZ, podykTa (20-60%) [20] 1 sarpsisHeHMe okpy>Kalolei cpeasl. MHoro-
CTyIleHYaThIll IIpollecC IIpoBeJeHNsI peakiuy braxkuHeaan jaeT HECKOABKO 0oJee BBICOKIE
BBIXOABI, HO He XBaTaeT IIPOCTOTHI poliecca, I0STOMY TpeOyloTcs 6oaee MATKue 1 0oaee -
(pexTMBHBIE METOABI C IPMMeHEeHNeM KaTaau3aTOpPOB.

B cBs13u ¢ Maa0it 9PPeKTMBHOCTHIO KAACCMUECKOTO MeToAa IMpoBeAeHNsI KOHAeHcaIuM 1 00Ab-
IIIOJ BOCTPeOOBaHHOCTLIO 3,4-AUTHUAPONIMPUMUANHOHOBBIX ITPOM3BOAHBIX B KaueCTBe KOMIIO-
HEHTOB AeKapCTBeHHBIX ITpellapaToB B HacTosIllee BpeMs II0sBIAOCh DoAee COTHM IyOAMKa-
LIV, OMMCHIBAIOIIVIX YAyUIlIeHHbIe METOAVIKI, KOTOpbIe TI0 CYyTU SIBASIIOTCS MOAM(PUKALIVIIMU
K/AaCCUYeCKOTO OAHOPeaKTOPHOIO cuHTe3a buaknneaan. B »tnx meTosax BapbupyroTCs mc-
XOAHBIe peareHTHl (4MKapOOHMABHOE COeAVHEeHNe, aabAeTI , IAY MOYeBIHa), KaTaAl3aTOPhI
U pacTBOPUTEAMN.

Cy1iiecTByeT psig CMHTE30B AUTUAPONMPUMUAVHOHOB, B KOTOPBIX MICIIOAb3yeMble pacTBOPUTEAN
U KaTaAu3aTophl He IIpMeMAeMBbl B KOHTEeKCTe 3e1€HOTO CMHTe3a U SIBASIOTCSA AMOO TOKCUY-
HpIMI, A100 goporumu. Takum obpa3oM, cyIiecTsyeT MOTpeOHOCTh B pa3paOOTKI YHUBEpP-
CaAbHBIX, IIPOCTHIX ¥ HKOAOTMYECKN YMCTBIX KaTaan3aTopax A4s cuHTe3a 3,4-Anrnapo-nmpu-
MuAnH-2(1H)-oH0B. DTO TpebyeT moaydeHns: HOBOro, 9(pPeKTUBHOTO, UCIIOAB3YIOIIUIICS Oe3
roTepu KaTaAUTNIECKO aKTMBHOCTH, a TaK>Ke IO3BOASIOIIETO ITI0AYIUTh IIPOAYKT C BBLICOKUM
BBIXOAOM I 00/ee KOPOTKMM BpeMeHeM peakluM KaTaAu3atopa, A4 peakuyu buaxuneaan.
PazpaboTka IIpOCTHIX, Oe30IIaCHbIX, DKOAOTMIECKIX VI DKOHOMIYHBIX METOAOB CMHTe3a IIPOu3-
BOAHBIX 3,4-AUTUAPOIIVIPUMUAVHOB U3 A€TKOAOCTYIIHBIX PEareHTOB OCTaeTCsl OAHON U3 OCHOB-
HBIX [IP00JeM B OpraHM4IeCKOM CHHTe3e.

NonnbIe KIMNAKOCTU B KadeCTBe «3e4€HbIX KaTaan3aTopoOB»

VoHHbIe >XMAKOCTY HaXOAAT HINMPOKOe IIpMIMeHeHe B OpraHndeckoM cuHrese. [Tpenmyinect-
BaMJ VIOHHBIX JKMAKOCTeI sBASETCs X CIIOCOOHOCTD K YBeAMYEHMIO CKOPOCTU U CeAeKTUBHOC-
TU peaklinii, DKOA0rmJyeckas 0e3011acHOCTh, a Tak’Ke BO3MOXKHOCTb MIX MHOTOKPaTHOIO MCIIOAb-
3oBaHus. baarogapst ®TMM CBOJICTBaM MOHHBIE JKIAKOCTY IIPUBAEKAV OTPOMHBIN MHTEepeC Kak
OTAMYHbIe aAbTEPHATUBLI OpPTaHMYECKNX pacrBopuresein. OObesUHsA IOAe3HBIEe XapaKTe-
PUCTUKM TBEPABIX ¥ MMHEPaAbHBIX KICAOT, KOHKPETHbIE MOHHBIE JKMAKOCTY IIPUMEHSIOTCs
AASL 3aMeHBI TPaAUILIVIOHHBIX MUHEPAAbHBIX KMCAOT - KaTaA3aTOPOB, TaKMX KaK CepHasi 1 cOA-
sHas KUCAOTa B XMMMYECKMX IIponeccax. baarogaps BbllleyKasaHHBIM CIIOCOOHOCTAM STU
«3eAeHble pacTBOpUTEeAN» IIPUMEHSIOTCS TakKe B KauyecTBe KaTaAu3aToOpoB B peakuun bua-
SKMHEAAN AA51 TTIOAY49eHMs IPOU3BOAHBIX 3,4-aurnaponupumMmmuaui-2(1H)-onos.

B nacrosmient paborte mpuBeeHbl pe3yAbTaThl IIpOBeAeHHBIX HaMI MCCAeAOBaHUI peaknu
buaxnneaan u npuMeHseMbIX B 4aHHOM peakliy KaTaAu3aTOPOB, IIPMUBEACHHLIX B AUTepa-
TYPHBIX 4aHHBIX.

Hamu niposegen cuHTes 5-anetna-6-mMetna-3,4-AUrmaponnpuMuAVHOHA TPEXKOMIIO-HeHTHOM
peaxnuent bugxnneaan B mpucyTCTBUM pa3AMYHBIX MOHHBIX XKMAKOCTell. VccaeaoBaHsl xa-
paKTepsl ACVICTBUS KaTaAu3aTOPOB Ha BBIXO/ IPOAYKTOB, a TakKe PacCMOTPEHbI 3aBUCHMOCTI
COOTHOIIEHMI MICXOAHBIX IIPOAYKTOB U MPOAOAKUTEALHOCTU IIpOoBeAeHNs peakiun [21].
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kat=NMPHS, NFHS, PDHS, DEAHS, DEADHP, BMIHS

B xauecTBe KaTtaausaTopa 4451 4aHHON peaKLNM 1CCAeA0BaHbl CAeAYIOIIe IOHHbIe JKUAKOCTIA:
N-metnanuppoangonnit rmapocyasdar (N-MPHS), N-popmuamopdoansa ruapocyandat
(N-FMHS), nunepasun-2,3-auon aurngpocyandar (PDHS), austnaamMmmonnit ruapocyangar
(DEAHS), austnaammonunit aurugpodpocpar (DEADHP), Oyrmamernanmm-aazoamym
ruapocyabdar (BMIHS), a Takke cpaBHEHBI BBIXOABI MIPOAYKTOB B 3aBUCUMOCTI OTIIPUMEH-
seMoro Kataausaropa.CaMbiM 9PPeKTUBHBIM KaTaAu3aTOpOM HposBKAa ceOs MOHHAs KIA-
KocTh N-MeTnanmppoanAounii rugpocyasdar (3% MMOAb), BBIXOA HMPOAYKTa cocTaBasieT 96%
U KaTaAnu3aTOP MOXKeT OBITh MCIIOAb30BaH IIOBTOPHO 0e3 IOoTepy KaTaAUTU-4eCKON aKTUB-
HOCTH! 5 pasa.

IIpoBeseH ®KOAOTMYECKM YUCTBIN cuHTe3 3,4-Aurnaponupumuani-2-(1H)-onos o peaxuyn
buaxxmHeaan ¢ ucrioap3oBaHneM B KauecTse KaTaAm3aTopa PyHKIIMOHAAU3UPOBAHHOI MOH-
Ho1 >kuakocty 3-(N,N-aumetna gogenniacyabdar aMMOHIL) TUAPOCYAbJaT IPOIaHCyAb(O-
kncaotel (BNNDDAHPS). Bricokne BBIXOABI IPOAYKTOB, KOPOTKOe BpeMsl peaKIiy, MTK/e
YCAOBMS peakLuM 1 IIPOCTa MPOBeAEeHMs SKCIIepUMeHTa IIPUAAIOT 40IIOAHEHNS K CyIIeCTBY-
omuM MetodaM. KataamsaTtop MoskeT OBITh 1CIIOAB30BaH Oe3 CylllecTBeHHOI IToTepu KaTa-
AUTNYECKON aKTMBHOCTU [22]. Hamaydimmii BbIXOJ, ITOKa3bIBaeT IIPOAYKT 5-DTOKCMKapOOHIA-
6-MeTnA-3,4- AUTNAPOITUPUMUAVHOH - 93%.
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Taxxe yueHBIMU ITpOBEA€H OAHOPEAaKTOPHBI CUHTE3 TeTePOLMKAOB 3,4-AUTUAPOIIMPUMUAVNH-
2-(1H)-oHOB 1IpM MUKPOBOAHOBOM 00Ay4YeHUN ¢ ydactueM 3¢p@PeKTUBHOIO U 3e1eHOTO KaTa-
AusaTopa - Kapbokcnab QpyHKIMoHaAn3osaHHON 1oHHOM Xuakoctu (KFIL). IToaydennsre,
110 peakiuy buaxmHeaan B MpUCYTCTBUM MOHHOM KMAKOCTY IIPY MUKPOBOAHOBOM 00Ayye-
Hun, 3,4-aurnaponupuMmnans-2-(1H)-onsr 061a4a10T BHICOKUM BBIXOAOM ITPOAYKTOB, A€TKO-
AOCTYITHOCTBIO M BBICOKOJ 4MCTOTO. VIOHHas1 >K1MAKOCTh IepepaboTaHa U MCIIOAb30BaHa I10B-
TOPHO Oe3 IToTepu CBoell KaTaAUTUIecKo aKTMBHOCTH 6 pas [23].
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Brian HajigeHb IpOCThIe U yAydllleHHbIe YCAOBUs IpoBedeHms peakuuy buaxuneaan aas
cunte3a 3,4 aurngpornnpumuaui-2(1H)-onos. DToT crHTE3 TpOBOAUAN B IPUCYTCTBUM OpO-
mucroro terpadbytuaammonusa (BTBA) B kauecTse kaTtaamsaTopa.

(0] Tl
1o 1 o
+R—CG M BTBA_ . &
H,N NH, \O OR, — \N/ =X
H
© ©OH @\ | N\
R,= ; ; ; ; ; ; O X=0,8, R,= OEt
1 © @ @ NO, Z

CI COOH OCH;

JaHHble peakluy Mposean 0e3 pacTBOpuTeAell C UCIO0Ab30BaHeM MUKPOBOAHOBOIO 00Ay-
YeH!sI B KauecTBe MICTOYHMKA dHeprum. MeToa nMeeT NpenMyIecTBo B IPeBOCXOAHOM BbIXO-
Ae mipoaykra (90-95%), mpocToTy IpoBeAeHNs, KOPOTKOe BpeMs 1 DKOAOTMYECK! YICTYIO IIpo-
LleAypy, TaK’Ke B 4aHHOI pabOTe He UCII0Ab30BaH OpraHMYeCcKIil pacTBOpUTEAD [24].

bria paspaboTan MATKmit 1 3¢QQPeKTUBHBIN KaTaAUTUIeCKUIT MeTOA AAs CUHTe3a 3,4-AUTUAPO-
NUPUMUANHOHOB 10 TPEXKOMIIOHEHTHON KOHAeHcaluy buasxmHeaan ¢ BBICOKMM BBIXOA0M
B IIPNCYTCTBUU TpUDTHAaMMOHMI artetata (TDAA) B kauecTse KaTaamsaTopa \-peaKkIIOHHOM
cpeabl. Kpome TOTO, M3y4yeHbl aHTMOKCUAAHTHBIE M aHTHMOaKTepuaAbHble aKTUBHOCTY CHHTe-
3UPOBaHHBIX 3,4-AUTUAPONUPUMUANHOHOB. Bce cuHTe3mpoBaHHbIe cOeAVHEHNS IIPOSIBASIOT
Ba’KHbIe aHTMOKCHAAQHTHBIE CBOVICTBA U DTU CBOMCTBA ObLAM M3YYeHHI C MCII0Ab30BaHIEM CBO-
6oanbBIX paankaaos 1,1-audenna-2-nmukpuarnapasmaa (APIIL). Kpome Toro, st coeAnHeHs
TaK>XXe A4eMOHCTPUPYIOT XOPOIIYIO aHTMOaKTepraAbHyIO aKTMBHOCTb IPOTHB YeThIpeX I1aTo-

R,
H 0 9 - )L /\
)J\ R C * M thNL]CH}CHCOO 0 ﬁ T
H,N NH, \o Me OR, C C

AeReueoNo R R oW

OCH;

TeHHBIX OaKTepuit ar0aei [25].

bBriaa paspaboranHa HOBast 1 dPdeKTuBHasA MOHHAs KUAKOCTb AASl CUHTe3a COeAVHEHMI,
roAyJaeMBbIX 10 peakunu buaxuneaan. B cunrese 3,4-aurngponpumuaus-2-(1H)-on/tuo-
HOB y4acTByeT MOHHO-KIAKOCTHasI ¢a3a, CBA3aHHAs C alleToalleTaToM, I y4acTByeT BO B3all-
MOZJEVCTBIY C (TMO)MOYEBMHOM U Pa3sAMIHBIMU aAbAeTUAAMU U SABASETCS AeIIEeBbIM KaTaAl-
3aTOp B JaHHOM B3alIMOAEVICTBUM.
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IToaygennsle 3,4-AurnapornnpumMuauH-2-(1H)-on/T1oHbI 2€TKO OTAEASIOT OT MOHHOM >KMAKOC-
TU IIyTeM IlepedTepuduKauy B MATKUX YCAOBMUAX C XOPOIIMMHU BBIXOAaMI U BBICOKOII CTe-
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IIeHbIO YMCTOTHI. 3ajadeil TeXHOAOTUM AaHHOM MIOHHOM JKMAKOCTU SIBASETCS MOAydeHIe alb-
TepHATUBBI KAaCCUYECKOMY MeTO/y CMHTe3a M coueTaHMs B cebe IIpeyrMyIecTB BLIIIOAHEeHs
OAHOPOAHOVI XMMUH A4 MHOTOKOMIIOHEHTHBIX peakumii [26].

B paGorte [27] 1cI104530BaAM MOHHYIO SKMAKOCTD - XA0PUJ, TPUSTIUAAMIH-CBA3aHHYIO Cyab(po-
kncaoty {[EtsN-SOsH]Cl}, N,N-anstna-1-N- amMonnii-cyab¢osTaH B KadecTBe 3e1€HOTO KIIC-
AOTHOTO TOMOTE€HHOTO KaTaAM3aTopa AAs CUHTe3a IeTepOLMKAOB 3,4-AUTUAPOIUPUMUAVH-
2(1H)-onoB 1 -troHOB. VIOHHas XMAKOCTb, KOTOpas MCII0Ab30Balach B STUX peaKIUsIX BbIC-
TyIlaeT B KauecTse K1ucA0Tel bpencresa u mmeeT N-S CBs3b B CBOEM KaTMOHHOM (pparMeHTe.

R Iy
SOH 6115
0 H 0 (0] /\+N/ - )k /\
/ k EtO C NH
+ C6H5—C% + |
H,N NH, (0] OEt C

AsTOpBIpabOTHI [28] onmcaan 9PpPeKTUBHBIN U 3eAeHblil MeTo/ peaknuu buaxnneaan Ha
OCHOBe aAbAeTA0B, OeTa-KeTO®(PUPOB U MOUYEBUHBI MAM TUOMOYEBMHBI, KaTaAU3MPyeMBbIX
KIICAOV MOHHOM X1akocTbio bpencreaa [Btto][p-TSA] B ycaosusix, He cogep>Kaliux pacTBo-
purezerii. I1o cpaBHEHMIO € KAaCCMYECKMMM YCAOBUAMM peakuum braxuneaan, HacTosammin
CrIocoO MMeeT MPeUMYIecTBa - 4aeT XOPOIINe BBIXOAbl, KOPOTKOe BpeMsl peakiuy, TeMIepa-
TypHBIe yCA0BIUs OAM3KMe K KOMHATHO U OTCYTCTBIUE MCIIOAb30BaHIs OpraHIMYecKIX pacTBo-
puTeael 1 KaTaau3aTopa Ha OCHOBe MeTaa4a.

R20C

o) X 0 0
+ | + 5 mone% [Btto][p-TSA] NH
R"JJ\H HzNJ\ NH, Me)J\/U\RE A

me” N X

H
Cl O,N NO, Br
NO, F OMe

OCH,

Ornncan »¢QPeKTUBHBIN CHHTE3 HOBBIX 3,4-aurnapormpumyant-2(1H)-oHoB 1 1X IpOMU3BOAHBIX
C IIpUMeHeHIeM KIICAOI VIOHHOM Xuakoctu bpercreaa 1-0yTna-3-kapOokcuMeTnA-0eH30Tpu-
azoauit tpudropanerara [C20:BBTA][TPA] B xauecTse KaTaanusaTopa, B pe3yAbTaTe KOHAEH-
cally apUABHOIO aabJernja, bera-ketosdupa 1 MoueBMHbI. Peakiinm mpoBoANANCH B Tede-
Hue 40 MuH 6e3 pacTBOpuUTeAell ¥ C OTAMYHBIMU BHIXOAaMM HPOAYKTOB (40 99%). Karaausarop
MOXKeT OBITh A€TKO IepepadOTaH U JCIIOAB30BaH IIOBTOPHO C aHAAOTMYHOIN D(PPEKTVBHOCTHIO
1IecTsb pas [29].

R,

(0]
/C4Hu )k ‘
N.
X [0} 0 O:&LN [cr,co0] R C/ \NH
M A T |
\o Me R, PN /C§x

H,N NH, N
X=0,S.

e ©©\U (P (P; @ : %OW : CLOCHJ

OCH;

7 N\x

CunresuposaHbl Ipou3BoAHbIe 3,4-agurnaponnpumMuAnH-2-(1H)-oHoB TpexKOMIIOHeHT-HOI
peaxnuein aabAeTuj0B, dTuAaneroalerara 1 MOYeBUHBI (11AY TMOMOYEBIHBI) IIpUMeHeHeM
MOHHBIX X1AKocTell 1-kapOokcuMmeTna-3-MeTua-ummazoanit terpagpropoopara [cmmi][BF4]
n 1-6ytna-3-mernanmmaasoanii rerpadpropoopata [bmim][BFi] ¢ xopommmu serxogamm 3a
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KOPOTKOe BpeMs peaKLNM I104, YAbTPa3ByKOBBIM 00AydeHreM. JVIoHHbIe KMAKOCTI MOTYT OBITh
IepepaboOTaHbl 11 IIPMMEHEeHBI 10 MeHbIIIel Mepe I1eCTh pa3 C COXpaHeHMeM KaTaAUTU4eCcKOn
aktusHOCTU [30].

B nayunoi antepaTtype MMeIOTCS MHOTO AAHHBIX C y9acTHeM apOMaTUYeCKNX aabAeTrnAO0B U
ux mpounsBoaHsIxX [31-32]. OagHUM 13 TaKMX MCCAeAOBaHUI SIBAsIETCSI paboOTa, B KOTOPOIL B Ka-
gecTBe KaTaausaropa Obia npumeneH 3(N,N-auMeTnasoaeniaaMMOHNIT) Iapocyabdar Ipo-

na"cyabdpokucaotsl ([AAITA] [HSOs4)):

lest
CioHps o /\/\ }
| / N*\ SO,
N + S — HC CH
/ N\ /N, : :
H;C CHj 0
CioHs
H,SO
- N+/\/\SO HSO,
_— 3 4
H3C/ e

3

OrpurniateAbHBIMU YepTaMI DTOM peakIuN sBASeTCA AAUTeAbHOCTh peaKly, JKeCTKIe yCAo-
BUs peaKlny, HU3KNUI BBIXOZ, U MCII0Ab30BaHe 00ABIIIOI0 KOAMJecTBa KaTaau3aTopa. YUnThI-
Bas 9TU HeAOCTaTKI MccAeJoBaTeAsIMI IIpeAA0KeHbl I IPOBeAeHBl peaKIUM B YCAOBUAX MUK-
POBOAHOBOIO U YAbTpad1101eTOBOro o0aydeHns. VI3pecTHO, YTO IIpUMeHeHe MUKPOBOAHO-
BOI aKTMBallM IPUBOAUT K 3HAYMTEABHOMY COKpaIlleHNIO peaKI[MIOHHOTO BpeMeH! — OT Hec-
KO/DBKIX YaCOB MAM CYTOK A0 HECKOABKIX MUHYT. CKOPOCTb peakiuy Ipy 9TOM YBeANdMBaeTCs
B A€CATKU UM COTHM pa3. Vcrioab3oBaHne MIKPOBOAHOBOTO 00AY4eHIsI I03BOASIeT TakKe IIpo-
BOAUTH MHOTME CUMHTE3bI, KOTOpbIe He yAaeTCsl IPOBeCT! B CTaHAAPTHBIX KAACCUYECKNX YCAO-
BISIX, @ TAaK>XKe IPUBOAUT K M3MEHEHUIO CeAeKTUBHOCTY U HallpaBAeHNIO peakuui [33-35].

Huxemmmom B.B. 1 ero cryaenTom PaccMoTpens! BBl MOHHBIX JKMAKOCTE, OCHOBHbIE CBOJICT-
Ba, CIIOCOOBI ITOAy4YeHNs I OCHOBHBIE 001aCTV IPMMeHeHNs B XMMIYeCKIX TeXHOAOTMAX [36].
IIpuMeHeHMe IOHHOI JKMAKOCTH B KauecTBe 3e/1eHOIo KaTaAusaTopa AAs oaydenns 3,4-Au-
ruaponupumuann-2-(1H)-onos B peaxiun bugxmuneaan omnmcano B paborax AhmadShaabani
n AbbasRahmati. DTumn yuyensiMu ObLAM CMHTE3MPOBaHBI IPOU3BOAHbIE 3,4-AUTUAPOIPU-
M1-auH-2-(1H)-oHoB B mpucytcrsuu 1,1,3,3-TeTpamernaryannanii TpudropalieTata B KadecTse
VIOHHOJ >KMAKOCTH C IIP@BOCXOAHBIMU BBIXOAAaMM, KOPOTKIM IIPOMEXXYTKOM BpeMeHU U IIpU
100°C mpm ycaoBusix He cogep>Kamiux pacrsopureas [37].

brlaa cunTesiposana HOBas MOHHas XXUAKOCT N- MeTmarmppoanaonmit repxaopar (N-MPPX),
KOTOpas Oblaa moaydyeHa B peakuyy N-meTuanuppoanaon u xaopHoin kucaorsr HClOs. To-
AY4eHHBIN KaTaau3aTop Obla IpuMeHeH B peakiun buaxuneaan [59].

N
kat & -
& TOHCIO, e | N Y0 HCIO,

NH 0
| I

CH, CH,

CunTes aaamaaneroaneraTa IIPOBOAMACS C ydacTUeM alleTOYKCyCHOTO 9¢gupa 1 aaA1A0BOTO
cnupra npu 80°C B npucyrcrsum N- MeTMAIIMPPOAMAOHUI Ilepxaopara./lasee Ha OCHOBe
aaanjaneToanerara IIpOBOANACS CUHTe3 AUTUAPOIUPUMUAVHOHOB.
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H (0] (0] 0

)
NH O|HCIO, o
CeHl —C/ ’ )L ’ )J\/U\ s )J\
TNy HNT ONH,  HC-HCH,CO CH, > HC-HCH,CO c NH

e~ Sy CS0

H

Brixoa mpoaykra 6-metna-2-oxcu-4-gpenna-1,2,3,4-reTparnaponmpuMnAnH-5-a1A1a-KapOok-
cnaar coctasua 93%, Temnieparypa naasaenus 172°C. OH HepacTBOpUM B BOJe, Maao — B CIIMp-
TaX VM XOPOIIIO B AUMEeTUACYAbPOKCHAe U XA0podopMe. DTO, a TaKXKe HaAdle B eT0 MOAeKyle
AByx NH-rpyrn o0ycaosauBaer caaboe IPOHMKHOBeHME ITPOM3BOAHBIX Yepe3 CTeHKM KAeTOY-
HBIX MeMOpaH 3a c4eT BO3ZHMKHOBEHIIsSI 3HauMTeAbHBIX 110 CiAe BOAOPOAHBIX CBA3el. 3allnTa
aTOMOB a30Ta B MOJAeKyAe (aljAMpOBaHNe U aAKUAMPOBaHNe) IPUBOANUT K 3HAYUTEALHOMY
yBeAMIeHNIO AUTTOPUABHOCTU AaHHBIX COeAVIHEHMI, YTO AOAKHO 0OAeTYUTD IIPOHMKHOBEHIe
BHYTPb KAETKM STUX ITOTeHIIMAaAbHBIX IPOAEKapCTB C MOCAeAYIONIMM BHYTPUKAETOYHBIM
CHSITHMEM 3allUThl An00 Oe3 Hee.

B paborax Peng].] u DengY.Q Tax:xe npusegen cuntes 3,4-aurnaponnpumuani-2(1H)-onos
10 TPEXKOMIIOHEHTHOM peakunu bugxmuneaan. B kauecTBe kaTtaan3aTopoB MU MCIIOAB30-
BaHbI MOHHBIE JKUAKOCTH - 1-H-OyTna-3-metua-nmuaasoanii rerpadpropodopar (BMImBFs) n
H-OyTIA-3-MeTnanMngazoanii rekcagpropopocdar (BMImPFq)[38]. Peakuu mposegeHs! ¢
BBICOKMMU BhIXO4aMu 0e3 yJacTusl pacTBOpuTeAeli B HelITPaAbHBIX YCAOBUSIX.

0
A
R; C)\NH
(0] H (0} (0] H

y |
)J\ + R—C\ + M 100°C HC /C\N /CQO
H,N NH, 0 HsC R H

1

R= CsHs, 4-(CH30)-CsHy, 4-(CI)-CeHs, 4-(NO2)-CeHs, CsHi1; Ri=OEt,CH3s

ZohreZarnegar u JavadSafari mpoBeAeHbI 9KCIIepIMEHTHI C yJacTyieM MaTrHUTHBIX HAaHOJaCTHIT
FesOs, mogaep>kuBaeMbIX MIOHHBIMU JKMAKOCTAMI Ha OCHOBE MMI1AAa304a, a MIMeHHO: 1-MeTna-
3-(3-TpUMeTOKCUCUANATIPONINA) UM AA304 TuApocyabdara, 1-meTna-3-(3-TpuMeToKCU-CUANA-
MpONNA)MMIAA304 alleTata 1 1-MeTna-3-(3-TpuMeTOKCUCUAUATIPONINA)-UMIAa304a XA0pUAQ
UCII0Ab30BaAl B KadecTBe D(PPeKTUBHBIX KaTaAM3aTOPOB 445 CUHTe3a 3,4-AUTUAPO-TIUPUMU-
Aun-2(1H)-0oHOB 1104 BO3A€iICTBIEM MMKPOBOAHOBOTO OOAy4YeHNs, MMEIOIIMMU XOpOIIue
BBIXOABL. /leTKue ycAO0BUs peaklny, IpUMeHeHe KaTaAu3aTopa C BBICOKOI KaTaAUTUIeCKON
aKTUBHOCTBIO U BO30OHOBASIONIENICS CTIOCOOHOCTBIO AeAalOT BTOT 3eAeHbIN IPOTOKOA MHTe-
PeCHBIM BapMaHTOM 4451 PKOHOMIYECKOTO CUHTe3a MpoayKToB buaxuneaan. MukposoaHo-
Basl TEXHOAOTMS KaK DKOAOTMYECK! YMCTBIN, 3eAeHbIl CUHTeTUYeCKUI II0AXO0/, UCIIOAb3YeTCs
B 9TOI1 opraHmnyeckoii rpoieaype. CodetaHue IIpeUMyIIecTs MMKPOBOAHOBOTO 00AyJeHNs U
MarHUTHOTO HaHOKaTaAu3aTopa 0OecrIednBaioT AaHHbI MeTO/, 9(PQPeKTUBHLIM 1 3HAUUTEABHO
YAY4IIIeHHBIM BUAOM3MEHEeHIeM KAacCYecKol peakuyy bruaxmnneaan. ABTOpBI CUUTAIOT, YTO
AaHHas IIpolielypa, Kak IIpeAcTaBAseTcs], MMeeT IIUPOKYIO cdepy MpUMeHeHNs 110 OTHOIIe-
HUIO K M3MeHeHIsM B 3,4-aurnaponpumuani-2(1H)-onos(tnonos) [39].

N
X H [ |
7 100°C C C,
+ R— St Hee™ SN S0
H,N NH, 0 H;C R H

R= apnua, rerepoapna; X=0,5; Ri= Me, Oet
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B paborax F.Heidarizadeh c corpyanukamu B cBoio ouepean ObLAYM IIPOBEA€HBI DKCIIePYMEHTDI
B 9TOM HanpasaeHun. Kucaas nonsas xxuaxocts (KIVDK), 3-(2-kapOokcubensona)xaopua-1-
MeTnA-1H-uMmaaszoa-3-mit Oblaa CMHTe3MpOBaHa U MCIIOAb30BaHa B KadecTse 9(PPeKTNBHOIO
U 3e4eHOTO KaTaamu3aTropa B peakijum bruaximHeaan B ycAOBMSIX, He cOAep>KalllIX PacTBOPU-
Teaell. JlaHHOe 1ccAeJ0BaHMe HaIlpaBAeHO Ha pa3pabOTKy yCOBEepPIIeHCTBOBAHHUY METOAVIKIA
CHHTe3a, OCHOBAaHHOI Ha peakIny KOHAeHCally OAHOV eMKOCTM buax1HeAAn, ¢ MCIoAb30-
BaHIeM Pa3AMYHBIX aAbAeTUAOB, [3-AMKapOOHMABHBIX COeAVHEHNI ¥ MOUYe€BUHBI AU THOMO-
4yeBIHBI. /| aHHBII MeTOA, II0 CpaBHEHMIO C KAacCHMuecKol peakinm bruaxuneaan, umeer psg,
IIPerMYIIeCTB, B TOM 4IC/Ae BLICOKUI BBIXOA, KOPOTKOe BpeMsl peaKLNI U DKCIIepUMeHTaAb-
HYIO mpocToTy [40] .
—N N\

N+
=

a—

o
~ cr O
N N €00 SN\ COOH
HCI N
O — \\/ \\/

0
P
0 0 R C/\NH
)k H M[Cbmim] cl I |
+Ri— + C C
H,NT NH, N R 80°C e SN X

2

Ri= CsHs; 4-C1-CsHy; 4-NO2-CsHy; 4-OCH3-CsHy; 4-CH3-CsHa;4-OH-CsHs X=0, S R.=Me, OEt.

B npeaaoxxennoin HalineG. pabore mporectupoBaHbl KMCAOTHbIE KaTaau3aTtophl bpencreaa
u /lpionca ¢ MIOHHBIMY TeTaMU IIPY TOMOT€HHBIX U TeTepOTeHHBIX YCAOBIUAX A4Sl TPOBeAeHN:
cuHresa 3,4-auruapornmpumnauH-2(1H)-ona o nnkaokongencauuy buaxnneaan. Meraaa-
coJepsKalliye VOHHBIe XXMAKOCTY OBIAM OIleHEeHBI B KauecTBe KaTaAM3aTOPOB C XOPOIIVMU
pesyabTaTamu (B O4HOPOAHBIX cucTeMax). I'eteporennsle KaTaansaTopsl (1ieoant B 1 HsPWi20u0
Ha OCHOBe 11e0aMTa [3) ObLAYM IIPOTECTHPOBAHLI TAKXKe C OTAMYHBIMU BbIXOAaMM. Vicrioab3oBaHme
(PYHKIIMOHAAM3MPOBAHHON KMCAOTHI MOHHOM XXMAKOCTHU C TeTePOIIOANKIICAOTON B aHVOHHOM
(¢parmenTe (B rOMOTEHHOI1 CHICTEME) AaeT HaUAYYIIIe Pe3yAbTaThl C MICIIOAb30BaHIEeM 0e3 13-
OBITOYHOTO KOAMYECTBa Tpex KOMIOHeHTOB. [IpeariouTuTteAbHO, MeXaHM3MBbI 4aHHBIX DKCIIe-
PUMEHTOB OBIAM JICCAE€A0BAHBI DAEKTPOPACHBIANTEABHON MOHM3aLyel (Macc-CIIeKTpoMeT-
puelt) ¢ MOAOXKNUTEABHBIMI U OTPUIIATeABHBIMU MOHaMU. DPPeKT MOHHOM KUAKOCTU U ee
IIPOMCXOKAeHIe TakKe ObLAM MCCAe40BaHbl ¢ IIOMOIIbIO Macc-criekTpoMerpun u TOIT pac-
geTOB [41].

Yuensimu Pranab Jyoti Das 1 Jesmin Bequm Ob111 cuHTe3MpOBaHbI 5-9TOKCHKapOOHNA-4-apuia-
6-MeTna-3,4-aurnaponupumuant-2(1H)-oH ¢ xopoimMm BEIXOAOM IyTeM KOHAeHcaIui apo-
MaTI4YecKIX aAbAeTUAOB, 9THAalleToalieTaTta ¥ MOUeBIHBI B IIPVUCYTCTBUI KMCAOTHBIX IOHHBIX
JKMAKOCTeN, IMOAYYeHHbIX U3 AMaAKINAaMIHOB B KadeCcTBe KaTaAn3aTopa IIpY TeIAOBOM Har-
peBe B OTCYTCTBIe AeTY4MX OpraHnJecKux coeauHeHnit. CuHTe3 M0OAeKyA-MUIIIeHel OCyIec-
TBASIETCSI C MICIIOAb30BaHIEeM TIOHOOOMEHHOII CMOABI B TBepA0¢a3HO peaknu. DT ABa Me-
TOAa CpaBHMBAANCH IO BBIXOAY IIPOAYKTa, BpeMEeHM peakluy, IIPOCTOTe pa3AeAeHNs IPOAYyK-
TOB, CTOMMOCTY 1 BTOPMYHOI ITlepepaboTKM KaTaau3aTopos [42].

7
H o 0 0 o) >
X\/ \ /
4 C + +
\\O H,N NH, EtO cH, . EtO ? I‘\JH
ch/C\N/ “=o
’ H

X=H; 4-CH3; 2-NO2; 3-Cl; 4-OCH3; 4-OH; 2,4-di-Cl; 2,5-di-OCH3; 3-Br
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Taxxe HallgeH HOBBINI MeTOJ, CUHTe3a HaHOYaCTUI MeAu U3 cyabdaTa MeAu C UCIIOAb30BaHIeM
3aps140BO-KOMITeHcaTOpHOro s¢dekra moHHON >kuaxkoctu [BMIM]BF: n sTnaenramkoas.
HanouacTtuiier Meau 6b141 OXapaKTepu3oBaHbI M OOHaPY>KeHO, UTO OHM OCTaIOTCsl CTabMABHbI-
MI B TeueHIe O4HOTO roga. IlpearnoaoxnteapHo, cTabMAM3MPOBaHHbIE HAHOYACTHUIIBI CITOCO0-
HBI KaTaAU3J-poBaTh OJAHOPeaKTOpHble MHOTOKOMIIOHEHTHbIe OpTraHnyeckue peakiun. /Joka-
3aHO, YTO HAHOYACTUIIBI, KaTaAM3UpPYIOLINe peakuio buaxxmnneaan, mpyu KOMHaTHOM TeMIle-
paType criocoOCTBYIOT 00pazoBaHmIO 3,4-AUTMAPOIIMPUMUANHO-HOB (C BBIXOA0M > 90% mpu
~ 15 MMUHYT) U3 aabAernAoB, B-AudPUpoB (dTUA-alleToalleTaT) I MOUYEBUHBI (1AM THOMOYe-
BuHBI). OOHapy>keHO, YTO TaKye BBICOKME BBIXOABI ¥ CKOPOCTh He 3aBUCAT OT DAeKTPOHHONI
IIZI0THOCTH pearupylollero apua-aablerua. 910, BeposTHO, IIOTOMY, YTO Aa>Ke ITIOBepPXHOCT-
HO-aKTVBHBIE YacCTUIIBI pearnpyloT ObICTpee B IPUCYTCTBUM MOHHON >KMAKOCTHM, 4eM IIpU
OOBIUHBIX ycA0BUAX. ['eTeponmkanyeckue AMTMAPONINPUMUAVNHOHDI U UX IPOU3BOAHbIE IIIN-
POKO UCIIOAB3YIOTCSI B IIPUPOAHON ¥ CMHTETMUYECKON OpraHM4YecKoi xumum O1arogaps mx
IINPOKOMY CIIeKTPy OMOAOTMYeCKUX U AeuyeOHBIX CBOVICTB (aHTMOaKTepyraAbHOM, ITPOTUBO-

BI/IpyCHOI?I, HpOTI/IBOOHyXO/leBOﬁ u HpOTI/IBOBOCHaAI/ITeAbHOﬁ aKTI/IBHOCTBIO).
X

A

H X 0 0 HN NH
R g
e \ C/ * )J\ - M — X /
L \\O H,N NH, EtO |
o
/\R (0) OEt

R= CsHs; 4-Cl-CeHa; 4-NO»-CeH; 4-OCH3-CoHs; 2-(OCH3)-4(OCHs); 3-(OCHs)-4(OH); 4-CH3-CsHid-OH-CsHaX=0, S

/JlaHHBII MeTOo/, IIpuMedaTeeH AeTKOCTBIO PabOThI- HAHOYACTHUITBI MOTYT OBITH IlepepaOOTaHbI
C MUHIMaABHOI noTepeit ddppexTrBHOCTH [43].

B xauecTBe opraHmueckoro KataamsaTropa, BAVSIOIIEIO Ha MHOTOKOMIIOHEHTHYIO peaKIUIO
IOAYyYeHUs AUTUAPONMPUMIAVMHOHOB U —TMOHOB C ydacTHeM aAbJernaa, [3- KeTOCAOXKHBIX
9¢pupos (1an B-4UKeTOHOB) M MOYEBMHBI (1AM TMOMOYEBMHEI) B35ITa MOHHAs JKIAKOCTD 1-0y-
TNA-3-MeTUANMIAA30AMH, AEVICTBYIOIIasl IIPY KOMHATHOM TeMIlepaType 3a KOPOTKOe BpeMs
¢ XopommMmy BeixoAaMI. VIOHHas JKMAKOCTb MOXKeT OBITh M3BA€4eHa U MCII0Ab30BaHa IIOBTOP-
HO B Te4eHMe ILITU I0CcAe]0BaTeAbHBIX peakinii 0e3 CyIiecTBeHHO IT0Tepy KaTaAUuTIUIeCKOn
akTUBHOCTU [44].

0 o . 1 muol-%
[brmim][MeS0, ] Y 0,8
R o e 4 NHO R DR, alkyl
HTOR™ - HNT NH,  neat, 100°C ,& R® alkyl
RTFO 20- 70 min N 7Y RuArCy

VInTepecHbIil OIIBIT IO U3YYEeHUIO XapaKTepa I BAUAHUA KaTaAu3aTopa Ha peakiuio buaxn-
Heaau Obla IIpuBeJeH B paOote [45]. ABTOpamu IpoBepeHa 1 MCIIOAb30BaHa MOHHAs JKIUAKOCTD
cyanpdat L-saann 1:1 [H-Val][HSO4] B kauecTBe HeTpaAMIIMOHHOIO PacTBOPUTEAs U KaTaAu-
3aTopa AAsl CUHTe3a 4-apua-5-9TOKCUKapOOHNA-3,4-AUTNApO-6-MeTnAnmpuMnAnH-2(1H)-oHos.
Hacrosmias paboTta nocpsieHa IpUMeHeHUIO JeIleBOli, HearpecCHBHOM 1 DKOA0TMYeCKN JIIC-
TOV MOHHOU JXUAKOCTU B Ka4eCTBe ABOIHOTO pacTBOpUTEAsI-KaTaAu3aTopa.

Q)L WOE' [H-Val[HSO4]

120°C

"'z""a NH,,

R= CsHs; 4-C1-CsHs; 4-NO2-CsHa; 4-OCH3s-CsHa; 4-CHs-CeHa4;4-OH-CsHa; 4-MeO-CsH; 3-F-CsHa

141



I'.H. Badaaosa, B.M. A66acos, F0.A. A6oyaraes, A.I. Tarvi606

H. [IlapMmoit 1 ee cOTpyAHMKaMI MCIIOAb30BaHa MOHHAS KUAKOCTh aMMHOKICAOTa B KayecTBe
3e4€HOTO KaTaAmu3aTopa 445 MHOTOKOMIIOHEHTHOTO cuHTe3a 3,4-aurnaponupumuania-2(1H)-
OHOB C IIPeBOCXOAHBIMM BBIXOJaMU ¥ KOPOTKMM BpeMeHeM peakiuu. VloHHas XKMAKOCTD sB-
A5€TCsl HeAOPOToJ U CITIOCOOHOI K OM0AOTMYeCKOMY Pa3A0>KeHIIO, a TakKe MOXKeT ITIOBTOPHO
IIpUMeHAThCA 0oaee AecsiTu pas [46].

@,cm}
4

X
AL

+

R

HHN™ “NH

CHy

HaN COOR,

NH,

R = C1, OMe, O, NO; ¢l wW AZA 10min
R.I E '-."“ e 1-Bu Mild & Biodegradable
X-0.% Recvelable more than 10 times

OnmcaH ycoBepIlIeHCTBOBaHHBIN MeTOJ, cuHTe3a 3,4-AUTUMAPONUPUMUANHO-HOB IIMKAOKOH-
AeHcaliel aabAernaa, [3-4uKapOOHMABHBIX CO@AVHEHII 11 MOYEBUHBI C CYI[eCTBeHHBIM yBe-
AVYEHMEeM B CKOPOCTAX peaKlU IIpY KOMHATHOM TeMIlepaType ¢ MCIOAb30BaHMeM MOHHOMI
sxmaxoctu [BMIM]BF4 mvMmo6nansosansoro Cu(acac)2 B kadecTse IlepepaOaTbiBaeMOIl KaTa-
AUTUIECKOV CUCTEMBI [47].

B 2015 rogy B autepaType mosaBMAOCh YTBEPKAEHME O CHMHTE3e TPeX MOHHBIX JKIAKOCTEN Ha
OCHOBe K1cA0TH bpencreaa, a mmenno, 1-s1ma-1,2,4-rpuasoanym tpudaara, 1-mponma-1,2,4-
TpuasoauyM tpudaara u 1-0ymma-1,2,4-rpuazoanym tpudaara. DTy MOHHbBIE KMAKOCTU OBLAK
JCIIOAB30BaHbl B KauecTBe KaTaAu3aTOpOB 445 YAO0OHOTO M BBICOKOIIPOAYKTMBHOTO CHHTe3a
oaHoI eMKoctn 3,4-aurnaponnpumnaut-2(1H)-onos u 3,4-aurnaponupumuann-2(1H)-tmo-
HOB, KOTOpBIE SIBASIIOTCS POoAyKTaMy peakumu buasxmneaan. ITpeumyiectsamMmu 9T0i Me-
TOAUKU SABASIOTCS yA400CTBO pabouMX yCAOBUII, KOPOTKOe BpeMs peaKluy, u3deskaHue Xpo-
MartorpapuyecKkoi OYUCTKY ¥ HeIIPOU3BOACTBEHHBIX TOKCUYHBIX 0TX040B. Kpome Toro, kara-
AU3aTOPBI MOTYT A€TKO BOCCTaHaBAMBATBCS M IIOBTOPHO MCIIOAB30BaThCs Oe3 KaKoro-amodo
3aMEeTHOI'O YMEHbBIIEHNS B X KaTaAUTUYECKON aKTUBHOCTH [48].

O —R
N=
¥=
(0] (0] R,—N_ N=H
\ ¥F
| H T
R—— + H CF;S0, o NH
— > R
/ X Me OR] solvent, 80°C !
. P
Me N X
H

H,N NH,
X=0,S; R=(l, Br, NO3, F, CHs;, OCHs; Ri=Me, Et; R2=Et, Pr, Bu

ITpoBesena Tax>Ke peakVsl B3aIMOAEVICTBISI aAbAeTUAOB, [3-KeTOD(VPOB ¥ MOYEBUHBI/TUO-
MOUEeBMHBI Oe3 pacTBopuTeAeil IpU MUKPOBOAHOBOM OOAYYeHIM C IOAYy4eHNeM COOTBETCTBY-
1omrero 3,4-AUTnApONpPUMNANHOHOB/TUOHOB C BEICOKMMI BBIXO4aMI, KOPOTKIM BpeMeHeM
peakuyu ¢ ygactueM 1-0ytna-3-metna nmngazoanym terpadpropbopara 1 repxaopat Mar-
Hus [49].

VccaeaoBaanch KaTaaUTUIECKNe AEVICTBUS HOBOTO MapraHelcogep Kallero IepuoAndecko-
IO Me3OIOPUCTOTO OPTaHMIEeCKOTO KpeMHe3eMa C MOHHO-KIAKOCTHOM cTpyKTypoit (Mn-PMS-
IL) B peakun bugxnneaan. Ilepseim geaom 6b1a noayden Mn-PMS-IL nanokaraausaTop u
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oxapakrepuzosan TOM, COM, peHTreHOBCKOI (POTODAEKTPOHHOI CIIEKTPOCKOIINEe 1 a30THO-
COpPOIIMOHHBIM aHaAM30M. 3aTeM OH OblA MCII0Ab30BaH B KOHAEHCAIMN Pa3ANMYHBIX aabAeTu-
AOB C MOYEBMHO 1 aAKUABHBIMH alleToalieTaraMy Oe3 pacTBopuTeaeli B KauecTBe KaTaan3a-
Topa. IToayuens! cOOTBeTCTBYIOIINE TPOAYKTBI peaKLIMI C BBICOKOJ CTeIIeHBIO YMCTOTHI U ce-
AeKTUBHOCTBIO IIpM KOPOTKMX IPOMeEKYyTKax BpeMeHn peaknuu. Kpome Toro, kataamsarop
ObLA BOCCTAHOBAEH U YCIIEIITHO IIpMMeHeH ITOBTOPHO HeCKOABKO pa3 0e3 Kaknx-A1bo 3aMeT-
HBIX CHUKEHUI aKTUBHOCTU U ceAeKTuBHOCTU [50].

IIpumeneHa roaumMepHast II0AA0XKKa B KaueCTBe MOHHOM JKMAKOCTH PV KOMHATHON TeMIle-
parype (VIXKKT), koropas kaTtaamsmpyer peakumio buaxmnesan Mexay apoMaTU4eCKUM
aAbAeTAOM, DTHAAlleTOaIleTaTOM 1 MoJeBMHOM. briao nmokasaHo, 4to KaTaansarop s dex-
TUBHO AEVICTBYeT B AeAsHoM yKcycHol Kucaote npu 100°C ¢ moaydyeHnemM cOOTBETCTBYIOIIETO
NUPUMUANH-5-KapOOHOBOI KMCAOTHI € BEIXOAaMM A0 99% B TeueHme 2 4. JaHHBIN KaTaAU3aTOP
MO>XKeT MCII0Ab30BaThCsl MHOTOKPATHO, TI0 MEHBIIIell Mepe IATh pa3, B OCHOBHOM Oe3 roTepu
aKTUBHOCTY, 4TO JeAaeT AaHHYIO paOOTy 3HauMTeAbHO AEIIeBOI IO CPaBHEHNIO C MeTOJaMU,
BKAIOYAIOIMMM Kaaccudeckue kataansatopst VDKKT [51].

KaTaamsaTopsl Ha OCHOBe IPUPOAHBIX COeAVMHEeHMI

Astopamn paboTsl [52] mpoBeaeHsI ITPOCThIe 1 BRICOKOD(PEKTUBHbIE MCCAe0BaHMNS peaKInil
buaxuneaan, kaTaausupyemMpIX M3MeAbYeHHBIMI 3yOUMKaM YeCHOKa IIpM KOMHATHOI TeM-
neparype. Vcrioan3osanne O1okaTtaamsaTopa sBAseTCs IpeAodTUTeAbHBIM, TaK KaK OH «3e-
AeHbIIT», IPUMeHseTCsl IPY KOMHATHOM TeMIlepaType U sBAsSeTCs IIpUBAeKaTeAbHBIM C DKO-
HOMIYECKON U HKOAOTMYECKON TOUKM 3peHns. B mpoaoaskennn paboThl IO CUHTe3y a3MHOB
U KOHAEHCHPOBAHHBIX a3uHOB [53-55] Oblaa NpoBejeHa IOIBITKA CUHTe3a 3,4-AUTMAPONpPU-
MUAVHOHOB C MCIIOAb30BaHMEM apUABHBIX aAbAeTVAO0B, DTUAALleTOaleTaTa, MOYEBMHEI VAN
TUOMOYEBIMHBI, KaTaAU3MPyeMbIX U3MeAbYeHHBIX 3yOuMKaMu 4eCHOKa Ipy KOMHATHOI TeM-

reparype.

Cypem Ilatnaom 1 coTpygHUKaMM CUHTe3MPOBaHbI CepUI IIPOU3BOAHBIX 3,4-AUTUAPOIIUPU-
MUAVHOHOB C IIOMOIIIBIO TPEXKOMIIOHEHTHOM OAHOPeaKTOPHOM IIMKAOKOHACHCAIINI MEXKAY
3aMeIleHHBIMY apUABHBIMU aAbAeTUAaMU, AMKeTOHaMI ¥ MOYEeBMHOI C IIPMMEHeHeM aHa-
HaCOBOTO COKa B KadecTBe IPUPOAHOIO KaTaamsaropa [56]. DTOT kaTaamsaTtop aOCOAIOTHO
®KOocOeperaronuii, MMeIOINii psA HPeuMYIecTB, TaKIX Kak 001ee KOpOTKOe BpeMsI I MATKIe
YCAOBM:I peaKiiyy, IPOCTOTy 00PabOTKI 1 MUHIMAaAbBHOE BO3AeVICTBIe Ha OKPY>KaIOIIyIO Cpeay.

Cpeau npobaeM, CTOAIIMX Ilepes XMMMKaMM BBIAEASIOTCS: HaXOXKAEHMSI aabTepHaTUBHBIX
YCAOBUII peakLy, 3HAYUTEABHO yAy4IlIeHHbIe CeACKTVBHBIE PACTBOPUTEAN, COXPAHEHNsT DHep-
IMM, MeHee OIlacHbIe OTXOABI U IIPOCThIE DKOAOTMYECKM De30MacHble XMMMIYeCKe IIPOLeCChl
CeAeKTUBHOIO cuHTe3a. Takum oOpasoM, A4s pelleHns mpodAeM UCTOIIeHNUs IPUPOAHBIX
pecypcoB 1 cOXpaHeHIsI DKOCUCTeMbl TpeOyeTcs HallTy TaK HasblBaeMble "3e4eHble TeXHOA0-
run'". baarogaps xucaoi npupoge (pH=3,7) ananacoBblil COK sABASETCS IIOAXOASIIEN 3aMeHOI
Pa3AMYHBIX TOMOT€HHBIX KICAOT B KaueCTBe IIPUMPOAHOIO KaTaamu3aTropa.

ManishaMKodape onncasa aerkmii, 9KoA0rm4ecky YUCTHINA U He cogep Kalljuii pacTBOPUTEAS
MeTO/, CUHTe3a AUTUAPOIMPUMUANHOHOB B IIPUCYTCTBUM, BCTpeJaloleiics B mpupoge, L-ac-
KOPOMHOBOM KMCAOTBI (TPM KallAy AMMOHHOIO COKa) B MUKpOBOAHOBON meun mipu 120°C.
Hacrosmas meToauka BkaiodaeT B ceOs1 HeAOPOTOi KaTaAn3aTOp, KOPOTKOe BpeMsl peakLiun
U1 XOPOIINE BEIXOABI IIPOAYKTOB [57].
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BeiBoabI

Taxm oOpasoM, IIpeAcTaBAeHHBI MaTepial ITOKa3blBaeT, YTO MHOTOBapMaHTHAs peaan3ariys
peaxkIiuy coueTaHIs STUAO0BOTO dIpa alleTOYKCyCHON KICAOTHI, KapOaMiAa U 3aMeIlleHHO-
ro OeH3aabJAernaa B IIPUCYTCTBUY IOHHOM JXUAKOCTI U /VIAVI HEOPTaHNYECKIX COAeNl B AeVic-
TBUTEABHOCTU IIOATBEP>KJaeT MpeJcKa3aHHOe O4HOTO U3 ee pa3paboTuMkos — buaxxnneaan
— 00 yHMBepCcaabHOCTH JaHHOM peaKIy IPUMEeHUTEeABHO K 3,4-AUTUAPONIPUMIUAVHOHOB.

ITockoabky xumus 3,4-AUTUAPONIMPUMUANHOHOB, KaK pa3jeda COBpeMeHHOI OpTaHI4YeCcKO
XMMUU U XMMUM IIMPUMMAVHOHOB, HEIIPEPLIBHO pa3dBUBaeTCsl, €e HOBble AOCTVKeHNs, Hall-
pumep, elle 0o1ee PeaKIIMOHHOCIIOCOOHBIE MOHHBIE JKMAKOCTU, MOTYT OBITh IIPUIMEHEHBI U
HaBepHsKa B OyAyIieM OyAyT IpuMeHeHHbl K 00Cy>KAaeMoll peakliuy U IIPUHeCYT HOBYIO A40-
IIOAHUTEABHYIO MH(POPMAIIUIO O CTPOEHUM NUPUMUAVHOB U ee IIPpaKTUUeCcKOl IpUMeHsI-
€MOCTIL.
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ABSTRACT

The process of obtaining eco-friendly silver nanoparticles is as an important step in the field of nanotechnology.
As an alternative to conventional physical and chemical methods, biological methods for the production of nano-
particles are considered to be much safer and more ecologically friendly. In this work we present our recent results
on the formation of silver nanoparticles by the branched bacteria of Streptomyces sp. BDU-C25, which was isolated
from the soil of the Azerbaijan. The production of silver nanoparticles was determined by the reduction of silver
ions and the formation of stable crystalline silver nanoparticles in the solution. The existence of nanoparticles in
the solution was proved both by the solution's color change from yellow to brown by the appearance of the peak
at a wavelength of 420 nm in spectrophotometric analysis and by energy-dispersive x-ray spectroscopy. Scanning
electron microscope also reveals the formation of particles of size 40-60 nm. As a conclusion, it is shown that
silver nanoparticles can be effectively formed by the culture of Streptomyces sp.BDU-C25.

Keywords: Streptomyces sp., BDU-C25, silver nanoparicles, spectrophotometer, scanning electron microscope,
energy-dispersive x-ray spectroscopy.

STREPTOMYCES Sp. BDU-25 KULTURASI VASITOSILO GUMUS
NANOHISSOCIKLORININ FORMALASMASI

XULASO

Nanaohissaciklarin vacib istiqamatlarindan biri ekoloji cohatdan ziyansiz {isullarla giim {is nanohissaciklari-
nin alinmasidir. Nanaohissaciklarin alnmasinin fiziki ve kimyavi yollarla alinmasindan farqli olaraq, bioloji metodla
alinmasi ekoloji baximdan ziyansiz sayilir. Taqdim olunan isde Azarbaycanin Salyan rayonu srazisindaki torpaq-
dan ayrilmis Streptomyces sp. BDU-25 bakteriyas: vasitasilo giimiis nanohissaciklerin biosintezina aid naticalar
toqdim olunmusdur. Giimiis nanohissaciklorinin formalasmas: mahlulda giimiis ionlarmin kristallik nanohissacik-
lara reduksiya olunmasi ilo gedir. Nanohissaciklerin varlig1 inkubasiya mahlulunun renginin sarimtildan gshvayie
dayismeosi ils, UV- spektrofotometrds 420nm dalga uzunlugunda udulmasimnin olmasr ilo ve Rentgen struktur analis
tisulu ile stibut edilmigdir. Skanedici elektron mikroskopu vasitesils emals galmis nanohissaciklarin 40-60 nm
oOlgiide miiayyen edilmisdir. Streptomyces sp. BDU-25 bakteriya stami giimiis nanohissaciklarin aktiv produsenti
oldugu gostarilmisdir.

Acar sozlar: Streptomyces sp. BDU-25 bakteriya stami giimiis nanohissaciklari; UV- spektrofotometr, skanedici
elektron mikroskop, rentgen struktur analiz.

®OPMIPOBAHISI AHOUYACTMUII CEPEBPA KYAbTYPOM STREPTOMYCES Sp. BDU-25
PE3IOME

OayM 13 Ba>KBIX DTAIIOB HAHOTEXOAOTUI SBASIETCS eKOAOTIIeCK! Oe3BpeHEIN ITPOIiece IOAyIeHNs Haodac-
Tu1 cepedpa. B oTamdie or BO3MOXKHEIX (PU3MYECKUX U XMMUYECKIX MeTOA0B, O11010TIeCKIIT MeTOJ TOAYIeHNs
HaOYaCTUI CIUTAETCsT HDKOAOTIIecKM Oes3Bpe Hbl. B HacTosIieir paboTe mpeAcTaBAeHbl pe3yAbTaThbl 10 OMOCUHTe3y
HaoJacTur] cepedpa KyAbTypoii Streptomyces sp. BDU-25, Brigeaenoit u3 riousa CaasHCKOTo parioHa AszepOarisKaHa.
PopMupoBane HaHOUCTHULL B PacTBOpe MPUCXOAUT peAyKIyel MOHOB cepedpa A0 KPUCTaAAMIeCKMX HaHO9aCTHd.
Haarane nanouactia cepebpa A0Kazaau M3MeHeHNeM OKPacKy pacTBopa OT >KeATOTO 40 KapMJHeBOTo, HaAndueM
noraomenus rpu 420um n UV- criekrpodoToMeTpe 11 peHTIeHCTPYKTYpHYM aHaAu3oM. C IIOMOIIIBIO CaHUPYIOILEro
9AEeKTPOHHOTO MUKPOCKOIIa yCcTaHOBAeH pasmep (40-60HM) HaHouKarodgessle coBa; Streptomyces sp. BDU-25, namo-
gacrunsl cepedpa, UV- ciekrpodoToMeTp, CKaHMPYIOLIUI 5AeKTPOHHBIN MUKPOCKOII, PEHTTEHCTPYKTYP aHaAu3.

Karouesnle caoBa: Streptomyces sp. BDU-25, manouactuiisl cepebpo, UV- criekrpodoToMeTp, CaHUPYIOL]
DAEKTPOHHBIN MUKPOCKOTI, PEHTTEHCTPYKTYP aHaAM3.
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Introduction

Numerous methods of producing silver nanoparticles are curently available in the literature.
Conventional methods for obtaining nanoparticles can be divided into three following groups:
1) physical synthesis methods based on the formation of nanoparticles by physical impact; 2)
chemical synthesis methods in which the formation of nanoparticles takes place using chemical
reagents; and 3) biological methods based on the reduction of the metal compounds by enzymes
of living organisms [1].

It is a well known fact that silver has strong toxicity towards the large number of microorga-
nisms. For this reason many silver compositions have been extensively and successfully used
against many bacteria. At the same time, silver compositions are effective in the treatment of
burns and various infections. Some silver salts and their derivatives were also used as antibac-
terial agents. Silver nanoparticles have been studied as a medium for the synthesis of antibiotics
and compounds used for disinfection and the covering of the filter material. According to the
results of electron microscopy, the toxicity properties of silver in the silver-bacteria interaction
strongly depends on the size of silver nanoparticles. In total, silver nanoparticles have a
profound effect in the restriction of the growth, and even in the elimination of bacteria [2 - 4].

Many laboratories world over are actively seaching for effective biological methods for producing
nanoparticles of different chemical nature. There are many reports on the biological (“green”)
synthesis of the gold, silver, selenium, platinum, quartz and other nanoparticles by the bacteria,
actinomycetes, fungi and yeasts [ 5 - 7]. However, in spite of the stability, the biologically ob-
tained nanoparticles are not uniform, and their synthesis mostly is a slow process. To overcome
these problems, a comprehensive study of all the factors influencing the nanoparticle forming
process is needed. For the increase of the nanoparticle synthesis speed, and for the improve-
ment of the nanoparticle properties, biochemical, molecular, and cellular mechanisms of the
microbiological methods of cultivation, extraction, and stabilization should be properly
understood. Furthermore, in view of the very wide variety of microorganismes, it is necessary
to conduct investigation in the direction of the screen of new promising producers and study
their potential as biological material for the synthesis of nanoparticles [8 - 11].

The literature describing the production of sillver nanoparticles using actinomycetes are very
few [12 - 14]. The aim of this work is to show the ability of the culture of Streptomyces sp. BDU-
C25 to form silver nanoparticles.

Matherials and Mehods

In ths study a strain of Streptomyces sp.BDU-C25, isolated from the rhizosphere of cherries in
the territory of Azerbaijan was used. Before the nanoparticle production stage, a pure culture
of actinomycete was stored in the mineral solid medium in a refrigerator at 4-6 ° C.

The actinomycete culture was grown aerobically (250 ml Erlenmeyer flask) on the liquid mi-
neral medium of the following composition (g/1): soluble starch - 20; K2HPO: - 0.05; KNOs - 0,1;
FeSOx - 0,005; MgSO0s -0,05. The liquid medium was inoculated with the actinomycete culture
and incubated at 28°C for 10-14 days. After incubation, the biomass was filtered through a filter
paper. The filtrate of the culture fluid (CF) was examined for the possibility to produce silver
nanoparticles.

To the 50 ml of culture fluid was added 50 ml of an aqueous solution of 1 mM silver nitrate
(AgNO:s). The mixture was incubated in an incubator at 28° C under dark room conditions. A
control sample of the CF without AgNOswas also incubated under the same conditions.
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The optical properties of the produced silver nanoparticles were analyzed by the spectropho-
tometer «SPECORD 250 plus» (Germany). The presence of silver nanoparticles was proved by
the energy-dispersive x-ray spectroscopy (EDS-analysis). The size and morphological charac-
teristics of the silver nanoparticles were investigated by the scanning electron microscope
«JEOLJSM-7600F» (Japan).

Results and Discussion

The formation of silver nanoparticles in the reaction mixture can be determined by observing
the visible color change. After inoculation, such color change of the supernatant ImM AgNO:s
solution was observed (Figure 1) on the third day. The color of the control suspension with no
silver ions remained pale yellow (Figure 1A). However, the presence of silver ions in the solution
changed the color to dark brown (FigurelB).

Figure 1. The colour change of the CF of actinomycete Streptomyces sp. BDU-C25 during the
formation of silver nanoparticles: A — control; B — experiment.

R
The color changed solution was further analysed by the UV and visible spectroscopy. Resulting

optical spectrum showed a strong peak at a wavelength of 420nm, which is characteristic for
silver nanoparticles (Figure 2).

Figure 2. UV spectrum of silver nanoparticles produced in the CF of Streptomyces sp.
BDU-C25 (absorbtion at A 420 nm).
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Optical absorption peak (Ag Lal) with the EDS-analysis of the sample indicated the presence of
pure metallic silver nanoparticles (Figure 3).

The size and morphological characteristics of silver nanoparticles was performed using a scanning
electron microscope. It was found that the nanoparticles have roughly a spherical shape and

150



The Formation of Silver Nanoparticles by the Culture of Streptomyces SP. BDU-C25

their size was calculated to be about 45,3-50,3 nm (Figure 4). We also observed a significant
aggregation of particles.

Figure 3. Energy-dispersion X-ray spectroscopy of the silver nanoparticles produced
by the CF of Streptomyces sp. BDU-C25.

8]

Figure 4. Scanning electron microscopy of silver nanoparticles produced by the CF of Streptomyces sp.BDU-C25.

— 100nm JEOL/BDU 10-Feb-15
X 110,000 15.0kV LEI SEM WD 15.0mm 09:43:54

Conclusion

Current study shows that the culture of Streptomyces sp. BDU-C25 can be used for the producton
of silver nanoparticles. Reduction of silver ions in the aqueous solution of ImM AgNO3 during
the contact with enzymes of Streptomyces sp. BDU-C25 was observed by the UV-Vis spectroscopy
revealed presence of silver nanoparticles. These silver nanoparticles are found to have charac-
teristic absorption peak at 420 nm . The SEM analysis showed the particle size between 45,3-
50,3nm. The EDS elemental analysis of the Ag-NPs. indicates the presence of the silver (Ag).
Thus branched bacteria Streptomyces sp. BDU-C25 is a good candidate for the synthesis of silver
nanoparticles.
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XULASO

Ardic (Juniperus L.) cinsinin Abseron yarimadasinda bioekoloji xiisusiyyatlorinin ve ekoloji amillors davam-
liligmin Syronilmasinin hem elmi vo hom da tocriibi shamiyyatini nazers alaraq AMEA Dendrologiya Institutunda
bir sira elmi-tadqiqat isleri aparilaraq introduksiya olunmus bitkilarin Abseron seraitinde fenoloji fazalar1 v inkisaf
xtisusiyyotlori dyronilmisdir. Azarbaycanin seyrok arid megoliklarinds ikinci yarus odunlasmis govdali bitkilor
arasinda ¢ox mithiim yer tutan ardic bitkisi atraf miihit faktorlaria qarsi az telobkar olmagqla yanas1 havanin te-
mizlanmasinds ds miistasna rol oynayir. Mahz bu xiisusiyysti asas gotiiriilorok AMEA Dendrologiya Institututu
orazisinds ardic cinsinin dekorativ shamiyyatli adi ardic (Juniperus communis L.), agiriyli ardic ( Juniperus foeti-
dissima Willd ) ve ¢oxmeyvali ardic ( Juniperus polycarpus K.Koch ) névlarinin inkisafi izlonilmis ve bu fazalar
Azarbaycanin arid megolarinds tobii halda biton eyni néve aid bitkilorin uygun fazalari ilo miiqayise olunmusdur.
Tobii halda ardic bitkilari Turyancay Dovlat Tabiat qorugunda ve Nax¢ivan NR Sahbuz rayonu srazisinds yarim-
stasionar olaraq miisahide olunmus, 2012, 2013, 2014cti illords fenoloji fazalar1 qeyds alinmisdar.

Acar sozlar: fenologiya, adi ardic, agiriyli ardic, goxmeyvali ardic.
M3YYEHUE ®EHOA0T'N POAA MOXXKEBE/ZbHUK (JUNIPERUSL.)
PE3bIOME

YunTeiBas Hay4HO — HKCIIEPUMEHTAaAbHYIO BasKHOCTb M3ydeHN s OM0DKOAOIMIEeCKIX CBOJICTB pOda MO KeBeAb-
HIK, Ha TeppUTOpUM ATIIIIEPOHCKOTO TIoAyocTposa B MuctutyTe denapoaorun Axagemun Hayk Asepbarigxanc-
ko1 Pecrrybamku Ob1AM TTPOBEAEHHI PsAJ HayIHBIX MICCAeA0BaHUI 1 M3ydeHsI peHoAormdecKre ¢pasbl 1 0COOEHHOCTU
PpasBUTIA MO KeBeAbHMKa. MO KeBeAbHIK BCTpedaeTcsl B COCTaBe BTOPOTO spyca apiuAHOTO PeAK0AeChs M UTpaeT
HeII0CCpe/CTBEHHO BaKHYIO POAb B OYMIIEHUN BO3JAyXa. YUMTBIBasA BCeX DTMX OCODEHHOCTell Kak OObeKTa mccae-
AOBaHIsI MBI B35AM YeThIPeX MHTPOAYLIMPOBAaHHBIX BIAOB: MOXK>KeBeAbHIK OOBIKHOBEHHBI (J. communis), MOXK-
>keBeabHNK ITaxyunii (J.foetidissima), MosxxokeBeabHNMK KpacHBI (J. rufescens) M MOK>KeBeABHVMK MHOTOILAOAHBIN
(J. polycarpos) , uaygaau ux peHOAOTUIO.

Karouesble caoBa: peHOA0TISA, MOXKKEBEABHIK OOBIKHOBEHHBIN, MO KeBeABHIK ITaXydnil, MOKKeBeAbHUK
MHOTOIIA0AHBI.

STUDY OF PHENOLOGY OF JUNIPER GENUS
SUMMARY

Taking into account the scientific and experimental importance of studying the bioecological properties of the
juniper genus, a number of scientific studies were carried out in the area of Apsheron Peninsula in the Institute of
Dendrology of the National Academy of Sciences of Azerbaijan, and the phenological phases and peculiarities of
juniper development were studied. Juniper is found in the second tier of arid woodlands and plays an irrelevantly
important role in the purification of air. Considering all these features as a research object, we took four introduced
species: ]. communis, J.foetidissima, J. rufescensand J. polycarpos, studied their phenology.

Key words: phenology, Juniperuscommunis, Juniperusfoetidissima, Juniperuspolycarpos.

Giris: Hazirki dovrds planetimizds bag veran ekoloji gerginlik fonunda bitkilerin shemiyys-
tinin dyranilmasine maraq artmigdir ve planetin “ekoloji xilaskar1” hesab olunan yasil bitki-
larin miixtalif qruplarmin 6yrenilmesi, onlarin arealinin geniglendirilmasi baximmdan miiha-
fizosi problemlori ¢ox aktualdir. Bitki qruplar1 arasinda az telebkar olan, havani daha yaxsi

153



Afaq Rzayeva

tomizlayen bitkiler daima tedqiqatgilarin digqget markszinds olmuslar. Bu baximdan Azarbay-
canda bitki ehtiyatlarinin miihafizesinde miixtalif soraitde biton ardic megolorinin shamiyyati
byiikdiir.

Todqiqatin obyekti va metodikas: : Tadgiqatin obyekti olaraq Respublikamizda azmeylli
yamaclarda, riitubatli ve miinbit torpaqlarda ve hamg¢inin do qayaliglarda, quru va dash sa-
halarda rast golinen ardic ( Juniperus L. ) bitkisi gotiirtilmiisdiir. Ardic bitkisinin sistematik
movgeyina nazer salsaq, malum olar ki, o, iynayarpaqlilar (Pinopsida) sinfi, iynayarpaqhlar
(Pinidae) yarimsinifi, iyneyarpaqlilar (Pinales)sirasi, Servkimilar (Cupressaceae) fosilasi ardic-
kimilar (Juniperoideae ) yarimfasilosine aiddir [1]. R.P.Adams ardic ve tuyalarin 15-17 cp DNT
region taksonomik sacorasinda [4,7]yerini miioyyon edarak, bu bitkilars baslangic veran saxes-
nin iynayarpaqlilar sinfinin digar yarimsiniflarine gérs daha miitagekkil oldugunu gostormis-
dir. Ardickimilar ( Juniperoideae) yarimfosilasi biitiin diinyada yalniz bir ardic (Juniperus L.)
cinsi ilo tomsil olunmusdur. Ardiclar asasen sarilmis formali kollar ve ya ¢ox az hallarda hiin-
diirlityti 10m-s catan agaclardir. Ardicin bazi ndvlerins deniz seviyyssinden 4000m hiindiir-
litkkde daglarda rast gelinir[2]. Onlar torpagin iist qatlarinda serilerek méhkem kok sisteminin
kémayils dag yamaclarimi shate edirlor. Umumilikdebiitiin ardiclar isigseven ve saxtaya da-
vamlidirlar. Onlarin aksariyyati uzunémiirlii ve gec boyiiyan novlerdir. Dag zonalarinda onlar
800-1000 il yasayirlar. Krimda, Qafqazda, Azarbaycanda vo Orta Asiyada avvaloer ¢ox yayilmis
ardic mesalorinoe indi ¢ox kigik hissalor sokilinda tesadiif olunur. Bu mesalorin yas: yiiz illorlo
hesablanir. Onlarin 8-10 il yasayan iynalari bazen pulcuqvari yarpagqlar: boyiik miqdar da efir
yaglari ifraz edirler ki, bu da havanin temizlanmasinda bdyiik rol oynayir. Lakin atmosferin
cirklonma amsal1 yiiksok olduqda ardiclar inkisaf eds bilmir va tolof olurlar. Ardiclar ikievli
bazan birevli bitkilordir [6]. Onlarin xirda erkoak vo disi qozlar1 payizda formalasir. Yazda ise
¢ox tez inkisaf edir. Disi “ gilomeyvayobonzar” qozalar 3-8 ortiicii pulcugdan ibarstdir. Maya-
lanmadan sonra pulcugqlar birlssir, Istlagir ve belacs sirali “ gilomeyvaysbanzar” qozani amale
gotirir. Bu qozalarindaxilinds [3]2-10 sayda toxumu olur. Els bu xiisusiyyati ile de ardickimi-
lar basqa fesilalorden segilir. Onlarin disi qozlar1 bazi novlardas birinci il, bazilerindas ikinci,
bazilarinda tiglincii il yetisir. Toxumlarin yayilmast heyvanlarin, xiisusenda quslarin vasitasile
bas veirir. Bu zaman onlarin méhkem toxum qabig1 toxumu zadslenmadean qoruyur. Yarpag-
lar1 iynayarpaqdir, adatan {igar olmagqla topa soklinds yerlasirloar. Birillik zoglarinin yaninda
ciit-ciit qarsi-qarsiya diiziilmiis ¢coxlu sayda pulcuqvari erkakciklar yerlasir. Tozcuqlar: kiirs
sokilindadir. Disi qozlar kigik sar sakilinds olub, qoltuq sahalerinds yerlasir. Hor qozada 2-
ya gadar yumurtaciq olur.

Bu bitki Azarbaycanda torpaq ve bitki ehtiyatlarinin semarali istifade ve miihafizesinds miis-
tosna shomiyyati olan arid seyrok mesalorin asas torkib hissasidir. Tobii halda Azarbaycanin
bitki Ortiiyli xeritasinds an genis ardicliq sahalarine Kigik Qafqazin conub rayonlarinda orta
dag qursagmin quru daslasmis yerlarinds rast golinir. Yasillagdirma tedbirlerinin hayata ke-
¢irilmasi baximindan ardic ( Juniperus L.) bitkisinin yeni arazilares introduksiyasi ve eyni za-
manda introduksiya olundugu arazilards fenologiyasinin dyranilmasi olduqca miihiim she-
miyyst dagiyur.

AMEA Dendrologiya Institutu arazisine introduksiya olunmus adi ardic (Juniperus communis
L.) an genis areala malik ardic noviidiir[5]. Beynalxalgmiihafize statusu LC — Least Concern (
Az qayi tolab edan ).\ The IUCN Red List of Threatened Species . Coxillik, 1-3 m hiindiirliik-
11, govdasinin diametri 0,2m, tiind yasil, boza ¢alan rengli ¢atiri olan koldur. Yavas boytiyiir,
illik boy artimi 10-12 sm-dir. Budaqglar1 qirmizimtil — qonur ronglidir. Erkek bitkilordas ¢atir
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konussakilli-yumurtasakilli, disi bitkilorde ise kenarlara sapalonmis budaqli olur[8]. Yarpagq-
lar1 iynasgakilli , 16-20 mm uzunluqlu 0,7-7,5 mm eninds, tickiincdiir. 3-3 olmagla topalar ha-
linda yerlasir. Yarpaqlari bitki tizerinds 4 ile yaxin qala bilir. Ikievli bitkidir. Qozameyvoloari
¢oxsayli, 5-9 mm diametrli , uzunsov —yumurtasakilli ve ya sarsokilli aciq yasil ronglidir.

Yetismis meyvalori tiind- gdy qaramtil , tizari mumabenzar ortiikli olub, ikinci ve ya ticiincii
ilin pay1zinda yetisirlar. Qozada i ( bazi hallarda bir ve ya iki ) tickiinc toxum yerlasir. Bazon
tam yetismamis meyvalar ellipssokilli goriiniislii olur. Qozameyvanin tarkibinds 42%-a qadar
sokar, boyaq maddslari, {izvi tursular (qarisqa, sirks, alma), qatran (2%), iynayarpaqlarinda
0.27 % askorbin tursusu vardar.

Coxmeyvali ardic (Juniperus polycarpos K.Koch.) 5-10 m hiindtirliiklii agaclardir. Miihafiza
statusu LC-Least Concern (Az qayg: taleb eden)\The IUCN Red List of Threatened Species)\.
Catiri s1x, qurmuzimtil -boz ranglidir- cavan budagqlar1 nazik olur (1,5mm). Yarpaglar1 uzunsov,
ucdan itidirlar. Qoza-meyveleri 1,2 sm diametrli , sarsakilli barkdirlar.Dariciklarinin altinda
agaclasmis qata malikdirlar. 2-3, nadir hallarda 4 toxumludurlar. Toxumlar1 hamar, oval, 6-7,5
mm diametrlidirlar. Yanlardaki meyvalari enli, izori hamar, ortadakilar {izrs qabirgaciqhdir-
lar. Cavan meyvalar ag rangds olub, iizerlerindaki iki qabirgaciqa gore asan farqlenirlar, yash
meyvalari ise tiind rengli olur.

Agiriyli ardic (J.foetidissima Xilld.) Miihafiza statusu LC-Least Concern (Az qayg: telab edan).\
The TUCN Red List of Threatened Species\[ 9 ]. 5-6 bazan 16-m-a kimi hiindiirliiklii piramida
sokilli ¢atiro malik agac vo ya 1.5 m hiindiirliikli koldur. Govdasinin qabig1 boz , cavan agac-
larda gonur-qirmizimtil olur. Budaglari yogundur, dérdkiincliidiir. lynayarpaglar tiind yasl,
yumurta v ya lansetsakilli, bazon uzunsov rombsakillidir, 2-10 mm uzunluqluqdur. Yarpag-
larin1 azdikds xosagelmaz iy verir.

Ikievli bitkidir. Qoza-meyvalari 7-13 mm diametrli , yumurta ve ya sarsakilli, gara-qirmizim-
til ronglidir . Toxumlar1 1-2, bazan 3 adad olub, oval ve ya yumurtavari ,agiq — gohvayi rong-
lidir. Aprel-may aylarinda tozlanir. Toxumla, ¢ilikle ¢oxalir. Qozameyvalari ikinci il oktyabr
- dekabr aylarinda tamam yetisir. Tozlanmasi anemofildir. Torpagin quraqligina va istiliyine
davamlidur.

Torpaq qrunt seraitine telebkar deyil, torpagin soranligina nisbaton davamlidir. Bu agaclar
daniz seviyyasindan 1600 m-dak yiikseklikds , qayaliglarda bitir ve 300 iledak yasayirlar.

Ardic cinsinin tebii seyrok mesgslarinin yayildig1 Turyancay Dovlst Tebist qorugu Bozdagmn
arid mess landsaft kompleksinin qorunmasinda miistesna rol oynayir. Geomorfoloji cahatdan
burada arid denudasiya relyef tipi saciyysvidir. Iqlimi quru subtropikdir, burada qis1 quraq
kecon miilayim isti ve qis1 quraq kegen miilayim isti yarimsshra ve bozqir iqlim tipleri hakim-
dir ($akil 1,2). Orta illik temperatur 14,0°C, arzinds yagintinin miqdar1 500 mm, yagintili gtin-
larin say1 ise 90 giina catir. Qorugun srazisindes gahveyi dag-mess , bozqirlasmis dag — geh-
vayi, qonur, alliivial ¢oman — mesa torpagqlar: inkisaf etmisdir. Bu torpaqlar namlikls nisbaton
yaxs! tomin olunmusdur. Yagintilar sasasen payiz-qis — yaz movsiimiindae diisiir. Yay vaxti bu
torpaqlar haddan artiq qurudur. Qoruq srazisindaki torpaqlar asasen karbonatl: siixurlar tize-
rinds formalagsmisdir. Qoruq arazisinds torpaqlarin diaqnostik xiisusiyyetleri: torpaq profili-
nin boyiik qalmhg (1,5-2m), humus qatinin qalinli1 ( 60-70 sm ), humusla zanginliyi (4-6%),
humusun fulvatl — humatl torkibi, torpaq profilinin yiiksok gillosmasi, yiiksok udma tutumu,
tist horizontlarin neytrala yaxin vekarbonatli horizontlarin galevi reaksiyasi, ssaslarla tam doy-
masi1, humuslu horizontlarin yaxs: strukturlulugu ve bununla slagadar alverisli fiziki xassolari,
profilds karbonatlarin olmasidir.
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Sakill. Turyangay Dévlat Tabiat Qorugunda ardicin yayildig: arealin goriiniisii

Sakil 2 Tiiryancay Dovlat Tabiat Qorugunda temperatur vo yagmti rejimi

S & @

& @
KRG

& & ¢ X

Abseron yarimadasi tigiin iss 6z ndvbasinds yay1 quru kegen yarimsshra ve quru ¢6l iglimi ile
xarakterize olunur.Umumi sahasi 12 ha olan Dendrologiya Institutu Abseronun simal sarqinda
Xazar danizindan 3.2 km, Baki soharinden 40 km masafods yerloasir. arazi deniz saviyyesinden
8,2 m hiindiirliikds olub, orta illik temperatur 13-15 ° C riitubat qis aylarinda 8-8,2 %, yay ay-
larinda 35-40% olur. 1llik yagint: 120-270 mm, torpaq galavi olub ( PH=8-9 ), boz gilli vo qum-
sal torpaq tipine aiddir. Orazids orta illik temperatur 13.5-14.6 arasinda dayisir. Isti aylarin
temperaturu xeyli yiiksokdir ( 23.0-25.5) . Nisbaten isti qi3 movsiimiinds temperatur 2.6-3.6°
C-don asag1 diismiir . Faal temperaturlarin comi 4200-4500 arasinda dayisir. Yagmtilarin asas
hissesi ilkin yaz ve pay1z aylarnda diisiir, illik miqdari ise 110-232 mm arasinda dayisir. Illik
buxarlanma (947-1210 mm) illik yagintiin miqdarindan bir necs dafe yiiksakdir. Riitubatlon-
mo amsal1 0.25-0.09 —a barabardir. Torpaqda tizvi maddalarin miqdar: az olub, 0.3-0.8 % tas-
kil edir, azotun , fosforun va kaliumun miqdar1 buna miivafiq olaraq ciizi miqdar tagkil edir.
Karbonatlarin miqdar: genis hadds (3-29 % arasinda dayisir ve baglica olaraq ana siixurlarin
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va baliqqulag: qirintilarinin miqdarindan asili olur.Miisahide ve miiqayisalarin naticalari asa-
g1dali codvalds verilmisdir (Cadval 1).

Naticalar ve onlarin miizakirasi:Tiiryancay qorugu arazisinds ardic agaclarmin fenoloji faz-
larinin Gyrenilmesi gosterir ki, Abseron yarimadasi arazisinds fenoloji fazalar taxminan 15 —
20 giinliik gecikma ils bag verir ( Cadvael 1) . Bu forq orta illik temperatur forqi ils izah oluna
bilmaz, ¢linki orta illik temperatur bu iki arazide demok olar ki, eynidir. Lakin yagintinin miq-
darinda Abseron yarimadas: Turyangay orazisinden kaskin forqlonir. Ardic kimi kserofit bir
bitki {iglin {iglin yagintinin miqdari fenoloji fazalara o qadar halledici tosir gostora bilmaz va
ardicin Abgeron yarimadasinda fenoloji fazalarda lengimasi buradaki six bitki ortiiytintin tor-
pagin temperatur rejimini ekoloji cehatdan yumsaltmasi ils izah oluna biler.Tiiryangay Dov-
lat Tebiat Qorugunun arazisinda torpaq 20-30 % aras: bitki ils ortiildiiyii halda Dendrologiya
Institutu srazisinda bitki értiiyii dafalerls six, belocs su va temperatur rejimi daha yumsaqdur.

Naxgivan Muxtar Respublikas: arazisinds kaskin kontinental iglim ve ytiiksek dagliq orazi-
lards iki asas ardic novii: Agiriyli ardic (Juniperus foetidissima) vo goxmeyvali ardic (Juniperus
polycarpos) yayilmigdir.

Cadval 1 J.rufescens , |.foetidissima , J. polycarpusun Turyangay Dovlet Qorugu erazisnds fenoloji inkisaf fazalar
(Tozlanma fazas: goy, gilomeyvayabanzar qozalarin amoala galmasi qirmizi, toxumlarin yetismasi yasil rongla gostarilmisdir.)

2012-ci ilda Tiiryangay Dovlat Tabiat Qorugunda ardicin fenologiyasi
Ardic novlarifyanvar  |fevral mart aprel may iyun iyul avqust sentyabr |oktyabr |noyabr |dekabr
Juniperus communis

Juniperus foetidissima
Juniperus polycarpos
Juniperus rufescens -

2013 - cii il tiglin Tryangay Dovlat Tabiat Qorugunda ardic cinsinin fenologiyas

Ardic novlari yanvar  [fevral mart aprel may iyun iyul avqust  |sentyabr |oktyabr |noyabr |dekabr
Juniperus communis
Juniperus foetidissima I
Juniperus polycarpos

Juniperus rufescens -

2014-ci ilda Tiryangay Dovlat Tabiat Qorugunda ardicin fenologiyasi

Ardic névierilyanvar  [fevral  |mart aprel may iyun iyul avqust  |sentyabr |oktyabr [noyabr |dekabr
Juniperus communis
Juniperus foetidissima
Juniperus polycarpos I_I
Juniperus rufescens . _ |

Cadval J.communis , ].foetidissima , J. polycarpusun Abseron yarimadasinda fenoloji inkisaf fazalar1

2012-ci ilda Abgeron yarimadasinda ardicin fenologiyasi
Ardic novlarifyanvar  |fevral mart aprel may iyun iyul avqust  [sentyabr |oktyabr |noyabr |dekabr
Juniperus communis
Juniperus foetidissima
Juniperus polycarpos
Juniperus rufescens |

2013-cii ilda Abseron yarimadasinda ardicin fenologiyasi
Ardic novlarilyanvar  [fevral mart aprel may iyun iyul avqust  [sentyabr [oktyabr [noyabr [dekabr
uniperus communis
uniperus foetidissima
uniperus polycarpos .
uniperus rufescens

J
J
J
J
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2014-cii ilds Abgeron yarimadasinda ardicin fenologiyas!
Ardic névlarilyanvar  |fevral mart aprel may iyun iyul avqust  [sentyabr [oktyabr [noyabr  [dekabr

Juniperus communis

Juniperus foetidissima

Juniperus polycarpos

Juniperus rufescens |

J foetidissima , ]. polycarpusun Respublikanin canub-garb mesalarinda fenoloji inkisaf fazalar:

2012-cii ilda Naxgivan MR-da ardicin fenologiyasi
Ardic novlarilyanvar  |fevral mart aprel may iyun iyul avqust  |sentyabr |oktyabr |noyabr |dekabr
Juniperus communis
Juniperus foetidissima
Juniperus polycarpos

Juniperus rufescens

2013-cii ilda Naxgivan MR-da ardicin fenologiyasi
Ardic novlarilyanvar  |fevral mart aprel may iyun iyul avqust  [sentyabr |oktyabr |noyabr |dekabr
Juniperus communis

Juniperus foetidissima
Juniperus polycarpos
Juniperus rufescens

2014-cii ilds Naxgivan MR-da ardicin fenologiyasi
Ardic névlerilyanvar  |fevral mart aprel may iyun iyul avqust  |sentyabr |oktyabr |noyabr |dekabr

Juniperus communis

Juniperus foetidissima

Juniperus polycarpos

Juniperus rufescens

Burada fenoloji fazalar har iki regionu: hem Turyangay Dovlat Tebiat Qorugu ve hem da Ab-
seron yarimadasimi qabaqlayir. Demak iqlim garaiti kontinental olduqca ardic daha tez inki-
saf etmayao baslayir. Torpaqda asag1 temperaturun tesirinden tabii stratifikasiyaya mearuz qa-
lan ardic havanin temperaturunun artmasi ilo makro- ve mikrostrobillar emals gatirarak toz-
lanmaya baslayir. Abgeron yarimadasinda Dendrologiya Institutunun srazisnde six bitki or-
tiiyli torpaqda temperaturun keskin dayisilmasinin qarsisini alir.Mahz bu sebsbdean ds bu
arazida introduksiya olunmus ardic kollar1 fenoloji fazalara gore lengiyir.

Turyancay Dovlet Qorugu arazisnds J.rufescens , |.foetidissima , |. polycarpusun fenoloji inkisaf
fazalar1 2012, 2013, 2014 cii illards qeyds alinmigdir. Cadvaldan da goriindiiyii kimi, agiriyli
ardic aprel aymnin avvallari ve ortasinda tozlanmaga baslayir. 2013 ve 2014 cii illerdas orta illik
temperatur 2012 —ci ilden yiiksak oldugundan fenoloji fazalarda da bu tendensiya 6ziinii gos-
torir. Qozalarin amals galmasi iyun ayinda, toxumlarin yetismasi iss oktyabr noyabr aylarina
tosadiif edir. Qurmiz1 ardic aprel —-may aylarinda tozlanmaga baslayir, qoza meyvalar iyul
ayinda amolo galir, toxumlar iss noyabrda yetisir.

Respublikanin canub-garb megalarinde Nax¢ivan MR arazisinde yalniz agiriyli ve ¢coxmeyvoli
ardic yayilmigdir. Onlarin fenoloji fazalar1 cedvelds aks olunmugdur. Cadvsldan ds goriin-
diiyii kimi, agiriyli ardic aprelin ortalarinda ve avvelinds, coxmeyvali ardic iss aprelin orta-
sinda tozlanmaga baglayir.Har iki név iyun aymin ortalarinda qoza meyves amsle gatirir ve bu
meyvalarda toxumlar noyabrin avvallarinds yetisir.

Dendrologiya Institutunun arazisindes agiriyli ardic, coxmeyvali ardic ve adi ardicin fenoloji
fazalar1 yarimstasionar goraitde qeyde alinmisdir. Adi ardic aprel aymin ortalarinda tozlan-
maga baslayir, qoza meyvalarin amale galmasi iyun aymin axirlarina tesadiif edir ve toxum-
lar ssasan noyabr ayinda yetisir.
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ABSTRACT

Present article deals with wild ornamental plants collected in Quba and Qusar districts during 2013-2016 years.
In total about 400 herbarium specimens were identified, the identification was based on main diagnostic features
and 178 taxa residing to the various plant groups were registered. Taxonomic structure based on new nomenclature,
the live forms and morphological types, diversity of plants depending on altitude and their relation to the light
and humidity were reflected. Rare and endemic species were also indicated.

Key words: plant, taxa, species, genera, family, diversity.
AZORBAYCANIN QUBA VO QUSAR RAYONLARININ YABANI DEKORATIV OTLARI
XULASO

Magqalade Quba ve Qusar rayonlarindan 2013-2016-c1 illarde toplanilmis yabani dekorativ ot bitkileri barada
moalumat verilir. Biitdvliikds toplamlmis 400-den artiq herbari niimunasi miihiim morfoloji slamatlor nozers almaraq
toyin edilmisdir ve 178 taksa miiayyon edilmisdir. Dekorativ ot bitkilarinin yeni nomenklaturaya asaslanaraq tak-
sonomik strukturu, taksonlarin hayat: formalari, morfoloji tipleri, hiindiirlitkden asili olaraq yayilmasi, isiga ve
riitubate miinasibati qeyd edilmisdir. Endem va nadir névler gosterilmisdir.

Acar sozlar: bitki, takson, nov, cins, fasils, miixtaliflik.

AVIKOPACTYIIIME AEKOPATUBHBIE TPABBI TYBMHCKOI'O
U TYCAPCKOT'O PAMOHOB A3EPBAM/IDKAHA

PE3IOME

B craTthe mpmBoAATCA AaHHBIE O AUKOPACTYIINX AeKOPATUBHBIX TPABSHICTHIX pacTeHusX, coopanHsix B 2013-2016
rogax B I'younckom u I'ycapckom paiionax AsepbaiigkaHa. B 1ieaom cobpaHo 1 onrpegeaeno 6oaee 400 repGapHbIx
00pasIioB, y4TeHHI Ba>kHbIe MOp(oAOrMIecKe MpMU3HaKy, BesABAeHO 178 Takconos. OCHOBBIBAsCh Ha HOBYIO HO-
MEHK/AATypy yKa3aHbl TAKCOHOMMYECKas CTPYKTYpa AeKOPaTUBHBIX TPaBsSHIUCTBIX PacTeHNI, SKU3HEHHbIE (POPMBI,
MOpP(0A0TIIecKrie TUITBI, PacIIpOCTpaHeHe B 3aBYICMOCTY OT BBICOTEI, ¥ BAa>KHOCTH. BBIABA€HbI DPHAeMIYHEIe U
PpeAKye BUADL.

Karouesble ca0Ba: pacTeHIs], TaKCOH, B4, PO4, CEMEIICTBO, pasHOOOpasue.

Giris

Bioloji miixtalifliyin qorunmasinda prioritet strategiya yabani floran1 dyranmoakdir. Otlar diin-
yanin yasil Ortiiyliniin miithiim, lakin ¢ox zaman etinasiz yanasilan hissasidir. Boyiik Qafqa-
zin Conub Sarqinds yerloson Quba ve Qusar rayonlarinda gozal gi¢oklayan yabani bitkiler ¢ox-
luq teskil edir [13]. Burada hiindiirliikden asili olaraq farqli qursaqlarda, ferqli ekoloji miihit-
lards biten va dekorativ xiisusiyystins gorsa diqqgsti calb eden novlars tez-tez rast galinir. On-
larin arasinda tak-tek bitan, kigik ve ya boyiik sahalards ortiik emsle gatiran ot bitkileri ds var-
dir. Hals 6ten asrin 40-c1 illarinds Qafqazin bitki ehtiyyatlarmin dyranilmasinin naticesi kimi
600 nov, 50-ci illords ise 1176 dekorativ bitki novii gqeyd edilirdi [9, 10, 15]. Bir qadar sonra
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aparilmis tadqgiqatlar naticasinde Boyiik Qafqazin Azarbaycan hissasi tiglin gostarilon ¢igokli
bitkilerin 40% -nin dekorativ-gicakli olmas1 va onlardan bu maqsadls istifads imkanlar1 goste-
rilmisdir [16].

Ot bitkilarinin aksariyyeti erken yazdan baslayaraq, bol isiq dovriindsn faydalanur ve qar eri-
dikdan darhal sonra, bazen nazik qar tebagasini yararaq altindan qalxir ve sonraki iki ay ar-
zinda meyveloma ds daxil olmagqla yertistii inkisaflarni tamamlayirlar. Daha sonra onlar ye-
niden tumurcuglayir, sakitlik dovriins kegirlar. Yaz bitkilarinin shamiyyatli hissesini efemer-
lor togkil edir. Yaz efemerlori termini mahiyyat etibarilo doqiq miiayyen edilmomisdir, lakin
40-60 giindan ibarat cox kigik epigey (yalniz torpaqiistii clicertilarin oldugu) inkisaf dovriinii
shats edir. Bu bitkilar fenoloji cohatden ¢ox miixtalif olsalar da onlar1 birlagdiren timumi ca-
hatler az deyildir. Epigey inkisaf dovriinde coxillik bitkilar karbohidratlar1 toplayir ve névbati
ilds inkisaf {iclin tumurcugqlar amsals gotirirler. Onlarin sakitlik dovrii cox da darin deyil, bels
ki, yayda siikiinatds olan orqanin tumurcugunda differensasiya prosesi davam edir [6]. May
aymin sonu ve iyun aymin avvslindan bir ¢ox bitkilsr kiitlavi ¢igeklomaye baglayirlar, bir sira
bitkilords cigeklomsa sentyabr ve oktyabr aylarmadsk davam edir.

Otlarn tipik olaraq birillik, ikillik ve ¢oxillik névlars ayirirlar. Birillik otlar, adindan malum ol-
dugu kimi inkisaflarini bir ilde tamamlayirlar ve bir miiddat onlarin toxumlar: tobistds qalir.
Onlar adaten ekosistema daxil olduglar ilk illards ¢ox da nazare ¢arpan deyillar. Yerli miihi-
to uygunlasdiqdan sonra bu bitkilsrin eksponensial artimi1 ve genis yayilmas: miisahidoe edilir.
Malum oldugu kimi bir sira otlarin hayat tsikli iki ildir va birinci ilde yarpaq, qisa govde va
kok amals gatirarak, soyuq aylarda siikunat dovriine kegirlor. Novbati ilde gdvde uzanir, bit-
ki gi¢aklayir vo mahv olmazdan avval meyva vo toxumlar amalo golir. Lakin ekstrim soraitlorde
ikilliklar hayat tsiklini shamiyystli sekilde qisa miiddate (hatta 3-5 ay) tamamlayirlar. Buna
gora da bazan ikillik bitkilar birilliklar kimi qebul edilirlar. Coxillik otlarin dmrti iki ilden ar-
tiqdir, tekrar yanmalar ve otarilmalara qars1 davamhdirlar. Onlar vegetativ yollarla ve toxumla
coxalir, payizda ve ya qisda mahv olur, yeniden yazda va yayda ci¢aklayirlar. Otlar1 hayati
formalarma gora forqlondirmek ekoloji noqteyi-nazarden faydalidir, bels ki, bu {i¢ genis bitki
tipi liglin tosirlar vo potensial nazarat strategiyalari forglidir [7].

Bu magqaladas tadqgiqatin magsadi Quba ve Qusar rayonlarinda yaz ve yay fesillorindas rast go-
linen dekorativ ot novlerinin miixtalifliyi arasdirilir, ekoloji miihitds onlarin bitma seraiti ve
hiindiirlitkdsn asili olaraq rast gelinmasi qeyd edilir.

Material vo metodlar

Tadgiqat materiallar1 Quba (2574 km?) ve Qusar (1542 km?) rayonlar: arazisinden 2013-2016-
a illerds yaz ve yayda miixtslif marsrutlar {izrs toplanmisdir. Bitkilerin bitma yerlari ¢ol eks-
pedisiyalar1 zamani1 miisyyan edilmis, niimunalarin GPS koordinatlar1 gotiirtilmiisdiir. Osas
todqgiqat sahalari kimi Quba rayonu arazisinds Qagras, Qriz Dahna, Cek, Qaladiiz, Tongoalt1
va Qusar rayonu arazisinds Yeni Hoayat, Urva, Xuray, Amg, Sahdag turizm kompleksinadak
olan yol kanari segilmisdir. Ot bitkilari fenoloji alamatlar (gi¢ok, govde va yarpaq quruluslari)
va estetik formalar nazare alinmaqla dekorativ baximdan giymetlendirilmisdir. Har bir bitki
niimunasinin qisa xarakteristikasi qeyd edilmis, herbari niisxasi qurudulmus vs foto sanad-
lagsmasi aparilmigdir. Bitki novlarinin teyinatinda morfoloji slamatlar nazers alinmis, bazi bit-
kilarin ¢igok vo toxum quruluslarinm izlomak tigiin stereo (dissecting) mikroskopdan istifada
edilmisdir. Novlorin tayinatt malum flora, konspekt va toyinedicilar tizre aparilmisdir [2, 3, 10,
11, 12, 14, 17]. Tayin edilmis novlarin statusu “Global Compositae Checklist” (www.compo-
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sitae.org) vo “Kew Royal Botanic Gardens” (http://www .kew.org) internet portallarindaki me-
lumatlara asasen ve cinsden yuxari taksonlar miiasir tosnifat sistemlori tizra [4, 8] verilmisdir.

Noaticalar va onlarin miizakirasi

Quba ve Qusar rayonlar1 500-4466 m d.s.h. tebii floristik zenginliys malik farqli yiiksaklik
(dageteyi, asag, orta, yuxar1 dag qursaqlari, subalp, alp) qursaqlar {izrs yerlasirlar. Bu ra-
yonlarin erazilarinds biten otlarin shemiyyatli hissesi istisnasiz olaraq yaz florasina aiddir.
Erken yazda qar erimaye baslayarken bozumtul ve yeknasek goriinan ¢comenliklards teza cii-
coran va goriiniisi ilo calb edan parlaq ¢igokli novler miisahids edilir. Buraya fevral aymimn
sonu vo mart ayinda gi¢eklayan Corydalis, Galanthus, Primula ve Viola cinslorindan olan novlar
aiddir. Bir qadar sonra aprel ayinda bu rengarangliye Adonis, Androsace, Dictamnus, Fritillaria,
Ophrys, Orchis, Scilla, Matthiola, Nepeta, Ranunculus, Tulipa vo Vinca cinslarinin bazi novlari da
alave olunur. May ayinda avvelki aylarda gi¢aklayen bir ¢ox cinslorin niimayeandalori ilo yanast
Anacamptis, Aster, Bellis, Betonica, Caltha, Calystegia, Campanula, Cephalanthera, Glaucium, Hi-
mantoglossum, Limodorum, Matthiola, Papaver, Platanthera, Poligonatum, Reseda, Roemeri, Saxifraga,
Sempervivum ve Stachys cinslarinden olan bitki novlari zenginliyi artirir. Bu bitkilar erken yaz--
dan baglayaraq mesgs, ¢gemanlik, yol kenarina yaxin megs zolaglarinda tok-tek, bazan kigik qrup--
lar, bazen ise xalilar emala gatirirlor. Onlarin skseriyyetinin (Galanthus caucasicus (Baker) A.
Grossh., G. caspicus (Rupr.) A.Grossh., Viola alba Bess., V. odorata L.) gigokloma dovrii qisadir.
Lakin aralarinda yazdan baglayaraq yayin otralarinadak ¢icekloyan novlar (Aster roseus Desf.,
Campanula elatior (Fom.)A.Grossh., Scutellaria orientalis L.) do vardir.

Dekorativ otlarin miixtalifliyi. Toyin edilmis novler pteridofitlarin va oOrtiiliitoxumlularin
miiasir filogenetik sistemlari nazars alinaraq tesniflagdirilmisdir. Pteridofitlarden yalniz Equ-
isetales sirasindan Equisetum arvense L., Polypodiales sirasindan Dryopteris filix-mas (L.)Schott
noviine tesadiif edilmisdir. Birlopalilor (Monocot) iki sira (Liliales, Asparagales) daxilinds alt1
fasilaye va 19 cinse aid 27 ndvls temsil olunmuslar (Cadval 1). Ikilapaliler (Eudicot, Core-Eudi-
kots) 18 sira (1 sira geyri-miiayyon olmagla) daxilinds 31 fesilo ve 77 cinsa aid 149 novii shato
edir. NOv sayma gora Asparagales (23), Fabales (20), Lamiales (17) vo Asterales (31) siralar1
ustlinliik togkil edirlar. Fasilalora baxdigda Orchidaceae (15), Violaceae (16), Fabaceae (19),
Lamiaceae (17) vo Asteraceae (25) nov sayina gors dominantdirlar. Cinslerin eksariyyati bir
novls geydo alinmisdir.

Cadval 1. Dekorativ otlarin taksanomik strukturu

Bitki qruplan Sira Fasila Cins Nov say1
1 2 3 4 5
Pteridophyta 1
Equisetopsida Equisetales Equisetaceae Equisetum L.
Pteridophyta 1
Polypodiopsida ~ Polypodiales Dryopteridaceae Dryopteris Adans.
Monocot Liliales Liliaceae Fritillaria L., Lilium L., 3
Tulipa L.
Asparagales Amaryllidaceae Galanthus L., 2
Asparagaceae Polygonatum Mill., Ornithogalum L., 4
Scilla L.
Iridaceae Crocus L., Iris L. 2
Orchidaceae Anacamptis Rich., Cephalanthera Rich., 15

Epipactis Zinn, Gymnadenia R.Br.,
Himantoglossum Spreng., Limodorum
Boehm., Ophrys L., Orchis Tourn. ex L.,
Platanthera Rich.
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Eudicots Ranunculales Ranunculaceae Actaea L., Adonis L., Caltha L., 10
Consolida (DC.)Gray, Ranunculus L.
1 2 3 4 5
Papaveraceae Corydalis DC., Glaucium Mill., 13
Papaver L., Roemeria L.
Core Eudicots, Saxifragales Crassulaceae Sempervivum L. 1
Superrosids
Saxifragaceae Saxifraga L. 1
Rosids Oxaliales Oxalidaceae Oxalis L. 1
Sapindles Rutaceae Dictamnus L. 1
*Malpighiales Euphorbiaceae Mercurialis L. 1
Linaceae Linum L. 4
Violaceae Viola L. 16
Fabids Fabales Fabaceae Astragalus L., Galega L., Lathyrus L., 19
Lotus L., Trifolium L., Vicia L.
Polygalaceae Polygala L. 1
Myrtales Lythraceae Lythrum L. 1
Rosales Rosaceae Filipendula Mill., Potentilla L. 4
Malvids Brassicales Brassicaceae Crambe L., Matthiola W.T.Aiton 4
Resedaceae Reseda L. 1
Geraniaceae Geranium L. 1
Superasterids Caryophyllales  Caryophyllaceae Gypsophila L., Melandrium Roehl., 3
Silene L.
Asterids Eeicales Balsaminaceae Impatiens L. 1
Primulaceae Androsace L., Primula L. 5
Lamiids Gentianales Apocynaceae Vinea L. 1
Gentianaceae Gentiana L. 2
Rubiaceae Galium L. 1
Lamiales Lamiaceae Ajuga L., Betonica C.Koch., 17
Calamintha Mill., Clinopodium L.,
Dracocephalum L., Nepeta L.,
Scutellaria L., Stachys L., Teucrium L.
Orabanchaceae Diphelypaea D.H.Nicol., Orobanche L. 2
Scrophulariaceae  Rhynchocorys Griseb., Verbascum L. 2
Solonales Convolvulaceae Calystegia R.Br. 1
Unranked Boraginaceae Echium L., Nonea Medik., 4
Symphytum L., Myosotis L.
Campanulids Apiales Apiaceae Carum L. 1
Asterales Asteraceae Aster L., Bellis L., Carduus L., 25
Centaurea L., Crepis L., Eupatorium L.,
Inula L., Lactuca L., Lapsana L.,
Leucanthemum Mill., Pojarkovia
(Schischk.)Greuter, Pyrethrum Zinn,
Senecio L., Symphyotrichum Nees,
Tanacetum L.,
Taraxacum F.H.Wigg., Tragopogon L.
Campanulaceae Campanula L. 6
Dipsacales Adoxaceae Scabiosa L. 1

Qeyd: (*) Qeyri- miiayyan yerlasdirma

Dekorativ ot bitkilorini A.A.Qrosheim [10] torafindan toklif edilmis bolgii tizre qruplasdirdiqda
novlarin bes qrup tizrs birlagdiyini goriiriik. Birinci ve {iglincii qrupa aid bitkilsr en ¢ox rast
golinanlardir. Birinci qrup coxillik otlar 6zlityiindas 15 tipi birlagdirir. Tedqgiqat isinda istifads
edilen bitkileri taxillar istisna olmagqla digar tiplers aid etmak olar. Traqant (Astragalus alpinus,
A. glycyphyllos, A. kubensis, A. lentiginosus), akant (Verbascum, bazi Astragalus spp.), sliplirim
(Gypsophila elegans), maxmar (Teucrium, Stachys spp., Pojarkovia), qurugiceklilar (parlaq rengli
coxilliklar), soran-halofitlar, gijikimilar (Dryopteris), ¢atirgi¢oklilor (Carum carvi), cobanyasti-
gikimilar (Pyrethrum, Aster, Bellis), peygomborgicaklilor (Centaurea, Psephellus), stisanlor (Fritil-
laria, Lilium, Tulipa), qis sukkulentlari (Sempervivum), yay bitkilarinden (yarpaq sakilli yay bit-
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kilari Driopteris) irigigokli (Papaver) vo adi yay bitkilari (Delphinium, Consolida, Trifolium, Galega,
parlaq bandvsayi cigokli Astragalus onobrychis, Lathyrus, Silene, Echium, Dracocephalum, Betonica,
Geranium, Filipendula, Linum, Viola, Dictamnus), nohayat xal1 amalo gotirenlar (Potentilla, Primula,
Ranunculus) aiddir. Tkinci qrupa tez cigoklayon birilliklar - efemerlor (Campanula, Papaver, Ro-
emeria) daxildir. Ugiincii qrupda soganaqli ve kdkiimsovlu bitkilar (Tulipa, Lilium, Fritillaria,
Scilla, Muscari, Iris, Galanthus, Orchis, Cephalanthera) yerlasir. Dordiincii qrupa ¢im amals gati-
ron bitkiler aid edilir ki, onlar dekorativ baximdan ¢ox da gézagslimli deyillar. Besinci qrupa
sukkulent (Sempervivum) vo yastigsakilli tipleri (Saxifraga, Potentilla, Campanula) shato edan
qaya bitkilari daxildir. Altinc1 qrupa su bitkileri aid edilir ki, bunlar tadqiqat isinde nezars alin-
mamisdir.

Dekorativ otlarin hayati formalari: Oraziden toplanilan dekorativ otlar1 hayati formalarina
gora bir nego qrupa ayirmagq olar (Cadval 2). Coxillik otlar bir- ve ikilliklarlo miiqayisadoe sa-
ymna va miixtslifliyine gore tistiinliik tagkil edir. Birilliklarin (Androsace barbulata Ovcz., Glaucium
corniculatum (L.) Curt., Ranunculus scleratus L., Vicia sativa L., Viola vesperina Klok.) hayat tsik-
linin tamamlanmas: bitma garaitinden va diger ekoloji amillerden asili olaraq iki ve ya daha
cox il telab eda bilar. Oxsar tendensiya ikilliklerds (Carum carvi L., Reseda microcarpa L.) do mii-
sahide edilir. Bazi bitkilor (Senecio squalidus subsp. rupestris (Walds et Kit) Greuter, Silene latifolia
Poir.) isa bir, iki va ¢oxillik ola bilirlar.

Cadval 2. Dekorativ otlarin hayati formalar1

Hoyati formalar Novlarin say1 ~ %-ls
Birilliklor 23 12.9
Ikiilliklor 6 34
Coxilliklor 135 75.8
Bir vo ikillikler 7 4
Iki va goxilliklar 4 2.2
Bir, iki va ¢oxilliklar 3 1.7
Comi 178 100

Dekorativ otlarin morfoloji tiplari: Todqiqat isine daxil edilmis otlar1 asagida geyd edilen
morfoloji tiplara ayirmagq olar: diiz qalxan govdali, rozet amolo goatironlar, megafitlor, yastiq-
ciglar ve sarmasan bitkilor. Diiz qalxan govdali bitkiloraden Centaurea cheiranthifolia Trautv.,
Campanula latifolia L., C. elatior L. vo s. gostormak olar. Miixtslif fasilalorden olan, asasen As-
teraceae vo Brassicaceae fosilalarine aid ikillikler roset amals gatirirlar. Buraya Gentiana cruciata
L., Taraxacum officinale (L.)Weber ex F.H. Wigg, Primula algida Ad., P.woronowii A.Los., Semper-
vium stoloniferum va s. qeyd etmok olar. Megafit (Campanula latifolia L.) vo yastiqciqlar (topalar)
amoala gatirenlar (Saxifraga mollis Smith.), serilmis govdali (Astragalus alpinus, A. lentiginosus
Dougl. ex Hook) ve sarmasan (Vicia crassa L., V. sepium L.) bitkilor do aid edilir.

Dekorativ otlarin yiiksaklikdan asili olaraq yayilmasi. Otlarin yiiksaklikden asili olaraq ya-
yilmasi asasan ¢ol safarleri zamani niimunslerin toplanilma yerines gors miisyyen edilmisdir.
Bu malumatlar bazi taksonlar iiglin Azarbaycan floras: ¢oxcildliyinda verilanlarls ve institutun
herbarisinde saxlanilan niisxalarle miigayise edilmisdir. Umumiyyatle névlerin oksariyyati
birdan ¢ox yiiksaklikds tesadiif edilir (Cadval 3). Bunu nazare alaraq bitkilari daha gox tasa-
diif edilon ytiksakliya gors formal olaraq qruplasdirmisiq.

Ancaq diizonlikds yayilan névler (Mercurialis perennis L., Tragopogon pratensis L., Vicia crassa
L.) cox deyildir. Bels ki, diizenlikden yuxar1 dag qursaginadsk (Filipendula hexapetale Gilib.
Lotus caucasicus Kupr., Polygala anatolica Boiss. & Heldr., Trifolium montanum L., T. repens L.),
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diizenlikden subalpadok (Campanula hohenackeri F. et M., Equisetum arvense L., Senecio vernalis
Waldst. & Kit.), diizenlikden orta dag qursaginadek (Campanula lambertiana A.D.C., Cephalan-
thera damasonium (Mill.) Druce, Lotus corniculatus L., Ophrys oestrifera M.Bieb., Ranunculus poly
anthemos L., Trogopogon graminifolius DC., Viola spp.), hem subalp, ham da alp yiiksakliyinda
(Betonica grandiflora Willd., Caltha polypetala Hochst., Trifolium trichocephalum M. Bieb., Viola
somchetica) yayilan novlar vardir. Asag1 vo orta dag qursaginda daha ¢ox sayda nove (Cepha-
lanthera longifolia (Huds.)Fritsch., Consolida divaricata (Ledeb.)Schrod., Corydalis angustifolia
(M.Bieb.) DC., Crocus adamii ].Gay., Galanthus caucasicus, Iris caucasica Hoff., Orchis corifophora
L., Tulipa bibersteiniana R. et Sch.) tesadiif edilir.

Cadval 3. Dekorativ otlarinin hiindiirlitkden asili olaraq yayilmasi

Qursagqlar Novlarin say1 ~ %-ls miqdan
Diizonlik (20-400 m d.s.h.) 34 19.1
Dagatayi (400-800 m d.s.h.) 41 23
Asagi dag qursagi (600-1000 m d.s.h.) 42 23.6
Orta dag qursag: (800-1200 (1800) m d.s.h.) 31 174
Yuxar1 dag qursag: (1800-2400) 16 9
Subalp 11 6.2

Alp 3 1.7
Comi 178 100

Is1ga miinasibat. Otlarin okseriyyati heliofitlor - bol isiq sevenlardir. Comenliklords yayilan
novlar istiinliik togkil edir. Onlar1 daha ¢6x dag ¢amanliklarinds yayilanlara (Poligonatum
polyanthemum (M.Bieb)Dietr., Primula algida, Ranunculus elegans C.Koch, Viola oreades M.Bieb.,
Viola somchetica, V. vespertina Klock.), riitubatli gomanlarde moekunlasanlara (Orchis caucasica
(Klinge)Soo), akin vo ¢ay kanar1 ¢omanliklordes bitanlars (Consolida divaricata, C. orientalis
(J.Gay)Schrod., Coridalis conorhiza Ledeb., V. Rupestris E.W.Sch., V. suavis M.Bieb.), otlu yamac-
larda rast golinanlore (Ornithogalum sigmoideum Freyn & Sint., Gymnadenia conopsea (L.)R.Br.,
Crocus adamii, Iris caucasica, Anacamptis pyramidalis (L.)Rich., Ranunculus cicutarius Schlecht,
Papaver arenarium M.Bieb., P. commutatum F. et M., P. oreophilum Rupr., Viola odorata, Melandrium
album (Mill.)Garcke, Vinca herbacea Waldst. et Kit., Filipendula hexapetala Gilib., Potentilla inclinata
Vill,, P. obscura Willd., Campanula spp., Aster ibericus, Stev., Tanacetum parthenifolium (Willd.)
Sch.Bip., Scabiosa columbaria L.), akinlar va quru yerlarde maskunlasanlara (Adonis aestivalis
L., Ajuga pseudochia L., Astragalus onobrychis L., Carduus nutans L., Consolida orientalis, Crambe
tatarica Sebedk, Dictamnus caucasicus (Fisch.)A.Grossh., Geranium robertianum L., Glaucium cor-
niculatum, G. elegans F. et M., Linum luteolum M.Bieb., Lythrum salicaria L., Papaver arenarium
M.Bieb., P. hybridum L., Potentilla obscura., P. inclinata, Reseda microcarpa, Roemeria refracta DC.,
Scutellaria orientalis, Stachys fruticulosa M.Bieb., Teucrium orientale L., Tulipa bibersteiniana)
ayirmaq olar.

Lakin mesada, kollugda biton kolgaye davamh bitkilors (fakultativ heliofitlor) da tesadiif edilir
ki, bunlara aid Equisetum arvense, Lilium monodelphum, Myosotis alpestris Schmidt, Nonea lutea
(Desr.)DC., Ophrys coriophora (Pollini), O. palustris Yacq., O. caucasica (Klinge)Soo., Impatiens
noli-tangere L., Lythrum salicaria vo s. geyd etmak olar. Tam kolgaseven bitkilara (sisiofitlor)
asasan Driopteris filix mas (L.)Schott., Mercurialis perennis, Oxalida acetosella L. va s. ndvloeri gos-
tormoak olar. Buraya parazit név olan Diphelypaea coccineae (M. Bieb.) D.H.Nicolson da aiddir.

Nisbatan riitiibatli yerlords yayilmaqgla mezofitlor an ¢ox rast galinan bitki qrupunu taskil edir.
Onlardan Aster, Bellis, Galium, Tanacetum, Trifolium va s. cinslarinin novlarini gostormak olar.
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Gilli, quru gilli torpaqlarda bitanlar Ranunculus cicutarius, Matthiola odoratissima, Reseda micro
carpa, Viola Kitabeliana, V. occulta, Gypsophila elegans, Astragalus humilis, Scutellaria orientalis,
Stachys fruticulosa, Linum luteolum novloridir.

Nadir va endem névlar. Baxilan novlerden bir qismi Azarbaycan florasinin nadir ve endem nov-
lori hesab edilir. Astragalus kubensis Grossh. (VU D2), Crocus adamii (VU B1 ab(iii,iv)+2ab(iii)),
Diphelypaea coccineae (NT), Epipactis palustris (L.)Crantz (VU B1 ab(iii,iv) +2ab(iii)), Himantog-
lossum formosum (Steven) K.Koch. (EN A2acd+3bc; c1), Limodorum abartivum (L.) Swartz. (VU
D2), Ophrys oestrifera (EN Blab(iii)+2ab (iii)), Platanthera chlorantha Cust. ex. Rchb. (VU D2),
Primula algida (VU A2c+3c), Tulipa bibersteiniana(VU A2c+3c) novlari Qirmizi Kitabin 2-ci nas-
rina daxil edilmisdir (Qurmiz: Kitab 2013). Qeyd olunan novlare todqiqat arazisinds az-az rast
golinir.

Tadqiq edilmis novlerden Fritillaria lutea M.Bieb., Galantus caucasicus, Campanula hohenackeri
F.et M., Iris caucasica, Linum hipercifolium Salisb., Matthiola odoratissima (Pall.) R.Br., Nepeta amoena
Stapf., Pojarkovia pojarkovae (Schischk.) Greuter (Syn.: Senecio pojarkovae Schischk.), Primula
woronowii (NE), Pyrethrum leptophyllum Steven ex M.Bieb., Symphyotrichum novae-angliae (L.)
G.L.Nesom (Syn.: A. roseus Dest.) (NE), Stachys macrantha (C.Koch) Stearn, Platanthera chlorantha,
Ranunculus elegans ve Vicia alpestris Stev. endem novlerdir.

Dekorativ bitkilare hamise boyiik maraq olmugdur. Ticari magsadle biitiin diinyada 150-200
nov bazak bitkisi intensiv olaraq ¢i¢okgilikdo istifads edilir. Buraya otaq bitkilorini do slave
etmoak olar [5]. Bu novlerin oksariyyati yabami formalardan se¢me ve becormo hesabina
yaranmigdir. Avropanin bir sira 6lkalarinin botanika baglarinda, bitki markazlorinde mdite-
xossislor torofindon toplanmis kolleksiyalar (bromeliya, sohlob, kaktus, sukkulent, novruz-
cigayi va s.) nazars alinmazsa yalniz xiisusi kolleksiyalarda 12000 név ve nov miixtalifliyi
agkar edilmisdir. Yabani dekorativ otlarm miixtslifliyini {ize ¢ixarmagq, onlarm nov terkibini
aydinlasdirmaq ve onlardan gelacekds istifade imkanlarimi aragsdirmaq boytiik shamiyyat kasb
edir.
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XULASO

Isdo diossininin garaciyar toxumasindan tacrid edilmasine miixtalif kimyavi-toksikoloji amillarin tesirinin
Oyranilmasi istiqamatinde aparilan eksperiment toedqiqatlarin naticaleri sorh edilir. Tedqiqatlar diossininin iribuy-
nuzlu qaramalin xirdalanmis qaraciyerine slave etma {isulu ilo hazirlanmis model sinaqlarda yerine yetirilmisdir.
Diossininin qaraciyarden ¢ixaris edilmasinin optimal saraiti miieyyen edildi: ¢ixaric1 halledici — 90%-li etanol; bioloji
material va ¢ixaric1 halledici nisbati — 1:3; bioloji materialla ¢ixarici halledicinin tomas miiddati — 6 saat; ¢ixarisin
say1 — 3 dofe; miihitin pH-1 - neytral; temperatur rejimi — adi otaq seraiti.Toklif edilon optimal sorait kimyavi-tok-
sikoloji analiz tocriibasinde diossinini bioloji materialdan tacrid etmak ti¢iin ugurla istifads edile bilar.

Acar sozlar: diossinin, qaraciyar, kimyavi-toksikoloji amillor.

BAVSTHUE PA3ANYHBIX XUMUKO-TOKCUKOAOI'MYECKUNX ®AKTOPOB
HA MU30AMPOBAHUE AMOCLIMIHMHA 13 TKAHE ITEYEHU

PE3IOME

B pabore mpejcTaBAeHbI pe3yAbTaThl DKCIIepYMeHTaABHBIX MCCAe0BaHNI IT0 M3YJeHUIO BAVISTHIS Pa3ANIHBIX
XMMMKO-TOKCUKOAOTNYECKNX (PaKTOPOB Ha M30AMpOBaHIe AMOCHVHIHA 13 TKaHeil edeHn. Vccaesosanme mpo-
BOAWAM Ha MO/JEABHOI Mpobe AMOCIMHNIHA C MeAKOM3MeABYeHHOI TKaHBIO MeYeHN KPYITHOTO pOraToro CKOTa
MeToA0M ao00aBok. OnpeseaeHsl ONITUMaAbHBIE YCAOBUA M30AMPOBAHNS AMOCHIMHIHA U3 IIe4eHU: pacTBOPUTEAb
Aas n3oauposaHys — 90% ®TaHOA; COOTHOIIEHNe O110A0TMIECKOro MaTeprasla ¥ M30AUPYIONIeTO PacCTBOPUTeAS —
1:3; BpeMsI KOHTaKTa O110A0IMIecKOro MaTtepuada C pacTBOpuUTeAeM — 6 4acoB; KpaTHOCTb M30AMPOBaHILI — 3 pasa;
pH cpeapr — HeliTpaabHas1; TeMIlepaTypHBIN pesKIM — OObIYHas KOMHATHas TeMIlepaTypa. Y CTaHOBAeHHbIe OITH-
Ma/bHBIE YCAOBMS C YCIIEXOM MOTYT IPUMEHSTBCA B XMMMKO-TOKCUKOAOTMYECKOM aHaAu3e A4S M30AMPOBAHMS
AVOCLIMHIHA 13 OM0A0TMYeCcKOTro MaTepuadaa.

KaroueBble ca0Ba: AMOCHVHIH, II€4€Hb, XMMUKO-TOKCUKOAOTIeCKIe (PAKTOPHL

INFLUENCE OF VARIOUS CHEMICAL-TOXICOLOGICAL FACTORS ON ISOLATION
OF DIOSCININ FROM LIVER TISSUE
ABSTRACT

The paper presents the results of experimental investigations on studying of the effect of various chemical-
toxicological factors on isolation of dioscinin from liver tissue. The investigation was carried out on a test model
of dioscinin with finely ground liver tissue of cattle by supplements method. Were determined optimal conditions
for isolation of dioscinin from the liver: the solvent for isolation - 90% ethanol; the ratio of the biological material
and insulating solvent — 1 : 3; the contact time of the biological material with the solvent - 6 hours; the multiplicity
of isolation - 3 times; pH - neutral; temperature control — a normal room temperature. Established optimum con-
ditions can be successfully applied in the chemical-toxicological analysis for isolation of dioscinin from biological
material.

Key words: dioscinin, liver, chemical-toxicological factors.

Giris
Diossinin dioskoreya bitkisinden Sovet alimlari tarafinden 1967-ci ilds alds edilmis spirostan
siral1 steroid qlikozid — yeni saponindir [1, 2]. Diossinin kimyevi tebistine gors diosgeninin
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tetraozidi olub, karbohidrat zanciri 2 mol D-qliikoza ve 2 mol L-ramnoza ils tomsil olunur. So-
vet alimleri diossininin dioskoreya bitkisinden alinma tisulunu islayib hazirlamig ve onun kim-
yovi qurulusunu tam olmasa da gismen miiayyen etmislor.

Hamin bitkinin miixtslif ndvlarinin kékiimsovlarindan slds edilmis diosponin va polisponin
darman preparatlar: ateroskeleroz xastsliyinin miialice ve profilaktikasinda uzun miiddat ar-
zinda genis istifads edilir [3, 4]. Bu preparatlarin asas bioloji foal maddesi hamin bitkinin tar-
kibinda tapilan ve suda yaxs1 hall olan steroid tipli saponinler macmusudur. Lakin dioskoreya
bitkisinin bir néviiniin (Dioscorea caucasica) xammal ehtiyati qurtardig; {i¢iin diosponin prepa-
ratinin istehsali miiveqqati olaraq — yani xammal ehtiyat1 yaranana gadar — dayandirilmisdir
[5]. Odur ki, bir torafden hamin bitki néviiniin becerilmasi isina ciddi fikir verilir [6], diger
torafden ise terkibinds gosterilon madds olan yeni bitki xammallarmin axtarilmasi istiqgame-
tinda cox genis elmi-tadqiqat isleri yerins yetirilir [6, 7]. Bu xammal ehtiyatlarina olan talabat
odenildikden sonra gostarilon preparatin istehsalinin siibhasiz yeniden barpa olunacag: goz-
lanilir.

Qeyd etmoak yerina diigar ki, Dioscorea bitkisinin glikozidlsrinin genin hissasi diosgenin oldu-
gundan ve bu madda steroid hormon preparatlarimin sintezi tiglin ucuz basa golan alverisli
xammal oldugu {i¢iin torkibinde diosgenin ve onun yaxin téramaleri olan bitki xammallarinin
axtarilmasi vo tadqiq edilmasi problemi ilo demak olar ki, biitiin diinya alimlari, bu sahenin mii-
toxassislori — biologlar, botanikler, kimyagilar, aczagilar, texnologlar — masgul olurlar [6, 7].

Azarbaycan Tibb Universitetinin timumi va toksikoloji kimya kafedrasmin emekdaslari uzun
illarden bari respublikamizin florasinda yayilan bir ¢cox saponinli bitkilarin tadqiq edilmasi,
saponinloarin zeharli xassasini nazars alaraq onlarm ve saponinli derman preparatlarinin kim-
yavi-toksikoloji analiz tisullarinin islenib hazirlanmasi kimi vacib bir problemls masgul olur-
lar [8]. Belo saponinli bitkilorden biri de genis xammal ehtiyatina malik stiriinon demirtikan
Tribulus terrestris L. bitkisidir [9]. Qeyd etmak yerina diiser ki, hamin bitki heyvanlar ve insan-
lar tigtin zaharli hesab edilan bitkilar qrupuna aiddir. Bitkiden hamginin bir ¢ox 6lke alimlari
bir sira derman preparatlari (tribestan, tribusponin) slds etmis ve bunlar respublikamizin dar-
man bazarinda genis yer tutmugdur [10, 11]. Buna baxmayaraq hamin preparatlar, hamginin
bioloji feal maddasi olan saponinlar kimyavi-toksikoloji cohatden todqiq olunmamaisdir. Biz
bu problemls masgul olmag: lazim bildik.

Moalumdur ki, kimyevi-toksikoloji analiz miixtalif todqiqat obyektlorinds yalniz zsharli mad-
da va onlarin metabolitlerinin analizini deyil, hamginin farmakoterapiya maqsadils istifads
edilon maddalarin ve onlarin metabolitlerinin miixtalif bioloji mayelards teyini tisullarin isle-
yib hazirlamaq kimi olduqca 6namli vazifeni da yerina yetirir. Ciinki bunlar olmadan derman
maddalarinin farmakokinetik va toksikokinetik ganunauygunluglarini askar etmoak miimkiin
deyil. Bu amillor malum deyilsa hamin preparatla yiiksok saviyyali, effektli miialicoya, yoni
somoroli farmakoterapiyaya nail olmaq geyri-miimkiindiir. Bir sozls yiiksak soviyyali farma-
koterapiyaya nail olmagq ficiin preparatin farmakokinetik ganunauygunluqlar1 ciddi nazars
alinmalidir, bunun tgiin ise alverisli kimyavi-toksikoloji analiz iisullarindan istifads etmak
lazim galir.

Bu istigamatds tedgiqatlar aparmaq maqgsadile ilk novbada gosterilon bitki xammalindan fardi
steroid glikozidlarini almaq tiglin xiisusi tisul iglayib hazirladiq [12]. Ferdi maddslarin kimyavi
tobiatlari arasdirilds, onlarn qurulusu miisyyen edildi. Xammaldan 4 fardi glikozid aldiq. On-
lardan tigli diosgeninin, biri iss ruskogeninin glikozididir. Bitkinin asas bioloji feal maddasi
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olan diosgenin glikozidlarinden biri monozid, ikincisi triozid, tictinciisii ise tetraozid — dios-
sinindir [13]. Apardigimiz tedqiqatlar naticasinde diossininin kimyavi qurulusu miisyysn olun-
du: diosgenin 3-O-B-D-gliikopiranozil-(1—4)-O-a-L-ramnopiranozil-(1—2)-O-[a-L-ramnopi-
ranozil-(1—4)]-O-p-D-qliikopiranozid [14, 15]. Diossinin bu bitkinin asas glikozidi oldugun-
dan ve onun terkibinde hoam monozid, hem ds triozid molekullar:1 tomsil olundugu {igiin biz
asas arasdirmalarimizi diossinin timsalinda aparmali oldug.

Malum oldugu kimi har bir maqgsadli maddanin kimyaevi-toksikoloji analizi bir nece ardicil

marhoalalorin kombinasiyasindan ibaratdir [16, 17]:

1. Mbagsadli maddanin (tebii maddalar veo metabolitlor) bioloji materialdan tocrid edilmasi
vo bunun {igiin alverisli tocrid olunma tisulu isloyib hazirlamag;

2. Bioloji materialdan tacrid edilmis magsadli maddanin kenar miisayistedici qarisiqlardan
azad etmoak vo bunun tigilin slverisli tisullar toklif etmak;

3. Magsadli maddenin vasfi siibutu, bunun iigiin klassik kimyavi tisullarla yanas: miiasir
fiziki-kimyavi tisullardan istifads etmoak;

4. Mbogsadli maddeanin miqdari siibutu. Bunun {igiin segici, hassas, daqiq, siibutedici iisullar
toklif etmok.

Gostarilon marhoalalarden daha vacib, 6namli hesab edilsn birinci marhals, yoni tadgiqat ob-
yektinden maqgsadli maddanin maksimal daracads tocrid olunmasidir. Bunun iigiin els tisullar
se¢mak va ya islayib hazirlamaq lazimdir ki, bioloji materialdan maqgsadli maddani (saponini)
maksimum, kenar qarisiqlar1 iss minimum daracads tacrid etmak miimkiin olsun. Tedqiqat
obyektlorinden maqgsadli maddalarin tacrid edilma amaliyyatinin 6zii da bir ¢ox kimyevi-tok-
sikoloji parametrlorden asilidir [18, 19]. Hemin parametrlarin arasdirilmas: neticesinds tedqi-
qat obyektlarinden magsadli maddsnin maksimal deraceds tacrid edilmasi iigiin optimal se-
rait segmoak miimkiindyir.

Biz bu isimizda garaciyar toxumasindan diossininin tacrid edilmasine kimyavi-toksikoloji pa-
rametrlorin gostardiklori tosiri eksperiment yolla arasdirmagi qarsimiza magsad qoymusug.

Material vo metodlar

Todgiqatlar ti¢lin magsadli madda kimi siirtinen demirtikan bitkisinin qurudulmus ve xirad-
lanmus yeriistii hissesindan xtisusi islayib hazirladigimiz {isul ssasinda slds edilmis fordi ve
saf sokilli diossinin istifade olunmusdur. Tedqgiqat obyekti kimi iribuynuzlu qaramalin qara-
ciyari asasinda hazirlanmig model smagqlar (niimunsler) gotiirtilmiisdiir. Diossininin qaraciyar
toxumasindan tocrid edilmasine kimyovi-toksikoloji amillarin gostordiklari tesir arasdirilmis-
dir [16-19]: a) cixaricl halledicinin tebisti; b) obyekt va ¢ixarict halledicinin miqdari nisbatlori
(qr vo ml); c) ¢ixaricl hoalledicinin obyektls tomas miiddati; d) ¢ixarisin sayi; e) temperatur re-
jimi; f) miihitin pH-1. Gostarilon amillarin tasirleri model sinaqlar ssasinda aragdirilmigdir.

Qaraciyorlo model sinagin hazirlanmasi. Slaveetms iisulu asasinda asagidaki kimi hazirlandi:
iribuynuzlu qaramalin qaraciysrinden 100 qr gotiiriildii, qayc ils xirda-xirda dogranilds, tize-
rina 50 mq diossininin 3 ml suda mahlulu az-az paylarla miintezom garisdirmagq sortils alave
olunaraq, yaxst qarisdirildi, 24 saat adi otaq soraitinds saxlanildi ve novbeti tedqiqatlar iigiin
istifads olundu.

Model sinaqdan diossininin ilkin tacrid edilmasi. Hazirlanmis model sinaq niimunslsrindan mii-
ayyen sayda gotiiriildii, her biri tizerine ayri-ayrihqda qaraciyer toxumasimi tam ortens qadar
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miivafiq halledici alave olundu va 3 saat ¢ixaris aparildi. Maye ¢ixaris bioloji materialdan ay-
rildy, siiziildii, su hamamu {izerinds hslledici tam uzaqglasdirildi, qaliq quruducu skafda 80-90°C
temperaturda sabit kiitloye qader quruduldu, qaligin, yeni ekstraktiv maddalarin kiitlesi mii-
ayyen edildi. Quru qaliq az miqdar temizlenmis suda hall edildi, hall olmayan kenar madds-
lari uzaqlagdirmagq iiglin qarisiq siizgec kagizindan siiziildi, filtrat ardicil olaraq svval ben-
zol, sonra isa petroleyn efiri ilo ayiric1 qifda islenildi. Uzvi faza ayrildiqdan sonra su fazasi n-
butanolla (0,5 hacm) ardicil olaraq 2 dafe ekstraksiya edildi. n-Butanollu ¢ixarislar birlagdirildi
va 10%-1li ammonyak ils ayiric1 qifda islenildi. #n-Butanollu ¢ixarisdan tizvi halledici tam qovul-
du. Alinmis quru qaliq az hacm 90%-li etanolda hall edildi, mahlulun terkibinda olan diossi-
ninin miqdari fotometriya tisulu ils toyin edildi [20].

Bu ciir yanasma vo todqiqatlar ayri-ayr1 hallarda, yeni har bir parametrin diossininin tacrid
olunmasina gostardiyi tesiri aragdirarken tatbiq olundu. Eyni zamanda miixtalif parametrls-
rin magsadli maddenin gqaraciyar toxumasimdan tacrid edilmasins gostardiyi tesir arasdirilan
zaman har bir novbeti tadqiqat savvalki eksperimentlar naticasinds miiayyen edilmis optimal
sorait miitlaq nazars alinmagq sortile hayata kegmisdir.

Noticalar va miizakiralar

Model sinaq niimunalarindan diossininin ilkin va garti tocrid edilmasi tigiin ilk névbads mii-
nasib ¢ixarici halledicinin secilmasi istiqamatinde aragdirmalar aparildi. Cixarici halledicinin
se¢im meyar1 kimi diossininin bu ve ya diger halledicilards yaxs: hallolma qabiliyyatina isti-
nad olundu. Bu qglikozidin temizlanmis su ve spirtli-sulu mahlullarda ¢ox yaxs1 hall olmasi
asas gotiirtildi. Odur ki, diossinini qaraciyer toxumasindan ilkin tecrid olunmasinda temiz-
lonmis su ve miixtalif qatiligh etanol mahlulu sinaqdan kegirildi. Aparilan elmi arasdirmala-
rin natcalori 1 sayli cadvelda taqdim edilir:

Cadval 1: Diossininin qaraciysr toxumasindan tacrid edilmasinas halledicinin tebiatinin tasiri
(100 gr qaraciyar + 50 mq madds, n=5)

Tacrid olunan maddalar va migdarlar:

Holledicilar Ekstraktiv Diossinin
maddalar, gr mq %
Su 14,38-15,12 12,48-13,01 | 24,96-26,02

10%-1i etanol 12,21-12,74 12,96-13,21 | 25,92-26,42
30%-li etanol 9,64-10,02 13,48-13,74 | 26,96-27,48

50%-1i etanol 6,32-6,98 18,21-18,68 | 36,42-37,36

70%-1i etanol 4,26-4,97 18,92-19,34 | 37,84-38,68
80%-1i etanol 4,18-4,64 24,62-24,97 | 49,24-49,94
90%-1i etanol 3,42-3,68 26,41-27,01 | 52,82-54,02
95%-li etanol 3,18-3,33 26,58-27,06 | 53,16-54,12

Cadvaldan goriindiiyii kimi garaciyar toxumasmndan diossininin nisbi ytiksak ¢rxamini (49-54%)
tomin edan an alverisli halledici 80%, 90% vo 95%-li etanoldur. Magsadli maddenin maksimum,
ekstraktiv maddaleri iso minimum daracada tocrid edilmasini tamin edir. Qeyd etmak lazim-
dir ki, diossinin adi halda gosterilon qatiligh etanolda hall olmasa da, bioloji materialin torki-
binda olan tebii su etanolun durulagsmasina sebab olur. Bu da hemin maddani hall edarak ga-
raciyar toxumasindan tacrid olunmasina zemin yaradir. Etil spirtinin qlikozidi tacridetms qa-
biliyyeti digar sabablarle da izah oluna bilar. Etil spirti miiayyen daracads lipofil xassaye ma-
lik oldugu {igiin hiiceyrs membranlarinin lipid tsbagasindan asanligla daha darin qatlara ke-
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cir. Digar tarafden etanol suda yaxs1 hall oldugu ticiin hiiceyradaxili maye va sitoplazmatik
tarkibls da yaxsi qarisir. Dogrudur, bunu digar halledicilar ti¢iin demak olmaz. Diossininin
etil spirti ilo ¢iximinin yiiksek deracede olmasi onun duru spirtds yaxsi hall olmast ils de izah
olunur. Bu hal eyni zamanda etil spirtinin diossinin molekulunda zangin hidroksil qruplari-
nin bioloji toxumanin struktur elementlari ils amals gatirdiyi rabitenin xarakterina gosterdiyi
tosir naticasinda da 6ziinii gostera bilir.

Diossinin glikozidinin suda yaxs1 hall olmasina baxmayaraq, qaraciyar toxumasi va diger bio-
loji materialdan onu tocrid etmak tiglin tomizlanmis su alverisli deyil. Ciinki, bioloji material-
dan ekstraktiv maddalari haddan gox tacrid etdiyi {i¢iin névbati marhalalards, yani kenar mii-
sayiestedici qarisiqlarin uzaqlasdirilmasi amsliyyatinda qlikozidin ¢ixim faizi xeyli azalir, bu
iso obyektiv natice tiglin kolge yaradir. Belslikls, apardigimiz eksperiment tadqiqatlar gosterir
ki, qaraciyer toxumasindan diossinini tocrid etmak ii¢lin an miinasib va alverisli halledici 80-
90%-1i etanoldur. Bu hom ds iqtisadi cohatdoan alverislidir. Daha qat1 95%-li etanola ehtiyac
qalmur.

Qaraciyar toxumasindan diossininin tacrid edilmesine tesir gosteren parametrlarden biri de
bioloji matertial ve ¢ixarici halledicinin miqdari nisbatlsrinin optimal se¢imidir. Diossininin
qaraciyar toxumasindan tacrid olunma daracasinin bioloji material va ¢ixarict halledicinin (90%
-li etanol) miqdari nisbatlorinden asililig1 istiqamatinds aparilan eksperimentlorin naticalori 2
sayl1 codvalde toqdim edilir:

Cadval 2: Qaraciyar toxumast va ¢ixarict halledicinin miqdari nisbatlarinin diossininin ¢iximina tasiri (n=5)

Qaraciyar Diossininin niimunada | Halledicinin | Diossininin tapilan migdar
toxumast, qr miqdari, mq miqdari, ml Mg %
100 50 100 14,21-14,67 | 28,42-29,34
100 50 150 17,92-18,20 | 35,84-36,40
100 50 200 20,36-20,98 | 40,72-41,96
100 50 250 25,12-25,84 | 50,24-51,68
100 50 300 29,42-29,81 | 58,84-59,62
100 50 350 29,42-29,84 | 58,84-59,68
100 50 400 29,44-29,86 | 58,88-59,72

Cadvaldan goriindiiyii kimi qaraciyer toxumasindan diossininin ¢ixim daracasinas bioloji ma-
terial vo hoalledicinin miqdari nisbatlari kifayat deracads tasir gosterir. Gostarilon parametrlos-
rin optimal se¢imi 1:3 nisbatidir. Bu parametrin se¢imina diizgiin amal etdikds diossininin
¢am daracasi 60%-o qadar arta bilir. Bu komponent nisbatlorinin adadi giymatinin (1:3,5; 1:4)
artirilmasi heg¢ de magsadli maddenin ¢ixim daracasini artirmir. Odur ki, kimyevi-toksikoloji
analiz tigiin bu parametrlarin optimal nisbati 1:3 hesab edilir. Novbeti parametrlarin arasdiril-
mas1 masealesinda biz bu nisbati tatbiq etdik.

Novbati arasdirmalar tiglincli parametrin, yoni obyektla ¢ixarict halledicinin tomas miiddati-
nin maqgsadli maddanin ¢ixim daracasine gostardiyi tesirin miiayyan edilmasi istiqamatinda
aparildi. Eksperiment todqiqatlar gostordi ki, digar parametrlar kimi bu gostarici do he¢ da
etinasiz miinasibat yox, diossininin ¢ixim daracasins nazara carpacaq daracads tasir gosterir.
Aparilan eksperimentlarin naticeleri 3 sayl coedvalds taqdim edilir:

3 sayli cadval gostarir ki, bioloji material ile gixaric1 halledicinin temas miiddati 1-5 saat ol-
duqgda diossininin ¢ixim daracasi get-geda ¢oxalir. Tomas miiddati 6 saat oldugda maddanin
¢am daracesi on yiiksok saviyyades — 63,06% olur. Sonraki miiddstlards ise nazars ¢arpacaq
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shamiyyoetli artim geyd olunmur. Bels ki, sonraki 7-9 saat arzinds eyni naticealor alds olunur,
¢ixam doaracasinda comi 0,12% artim olur. Belalikls, tomas miiddati 6 saatdan az olmamaq sor-
tilo qlikozidin maksimum ¢iximu temin edilir ki, bu da névbati eksperimentlari aparmagq tigiin
ciddi nazars alindi.

Cadval 3: Qaraciyar toxumasi ila gixarict halledicinin tomas miiddatinin diossininin
¢ixim daracasine tasiri (100 qr qaraciyer + 50 mq madda, n=5)

Tomas miiddati, Diossininin ¢ixim daracasi
saat Mg %o
1 15,11-15,34 30,22-30,68

21,17-21,51 | 42,34-43,02
28,51-28,90 | 59,02-59,80
30,39-30,70 | 60,78-61,40
30,92-31,06 | 61,84-62,12
31,21-31,53 | 62,42-63,06
31,21-31,59 | 62,42-63,18
31,21-31,59 | 62,42-63,18
31,21-31,59 | 62,42-63,18

Oi i NI Gk iWiN

Kimyavi-toksikoloji analiz tacriibesinde maqsadli maddenin tadqgiqat obyektlorindon tocrid
edilmasinoe ¢ixarisin sayimin da kifayat deraceds boyiik tesiri vardir. Novbati tedqiqatlarimiz
bu istigamatds aparildi. Tedqgiqatlarin naticalari 4 sayli codvoelda toqdim edilir:

Cadval 4: Qaraciyar toxumasindan diossininin ¢ixim daracasine ¢ixarisin sayinin tasiri

(100 gr garaciyar + 50 mq diossinin, n=5)

Diossininin ¢ixim daracasi
Crxarisin sayi Mg Y%
dafalik comi dafalik comi
1 31,21-31,53 31,21-31,53 62,42-63,06 62,42-63,06
2 6,20-6,48 37,41-38,01 12,40-12,96 74,82-76,02
3 1,70-2,10 39,11-40,11 3,40-4,20 78,22-80,22
4 0,08 40,19 0,16 80,38

Cadvaldan goriindiiyii kimi 1-3 dafs ¢ixaris etdikda bioloji materialdan diossininin ¢ixim de-
racosi getdikca artir vo nahayat 80,22%-da dayanir. 3-cli vo 4-cli ¢ixarislar arasinda forq bir
torafden olduqca azdir (0,16%), diger terafden ise 4-cii ¢ixaris {i¢iin 5 halin hamaisi eyni natice-
ni gostarir. Odur ki, bioloji materialdan diossinini tacrid etmoak {iclin 3 dafs ¢ixaris aparmaq
kifayatdir.

Gostorilon parametrlordon basqa maqgsadli maddanin bioloji materialdan tocrid edilmasine
digor 2 parametr — miihitin pH-1 vo temperatur da tesir gostarir. Miihitin pH-1nin diossininin
qaraciyar toxumasindan tacrid edilmasina gostordiyi tesiri arasdirarken lazim goalon pH-a nail
olmagq ticiin istifads edilan ¢ixaric1 halledicinin tarkibins avvalcoden miivafiq miqdar xlorid
tursusu va natrium-hidroksid slave olunmusdur. Bu amsliyyat1 yerine yetirorken ¢ixarici
halledicini ¢ixarigdan qovduqda qlikozid tebistli diossinin kimyevi gevrilmaye meruz qalir,
yoni hidroliz olunur. Bunu etanolu qovduqdan sonra alinan qaligin nazik tabaqgali xromatog-
rafiya tisulu ile todqiqi de siibut edir. Bels ki, xromatoqram {izerinds baslangic madda nativ
diossinin ile yanasi polyarliq daracesi nisbaten az olan spirostan tebiatli digar hidroliz mah-
sullar1 da agkar edildi. Bu maddalarden biri diossin (triozid), digeri ise trillin (monozid) kimi
identifikasiya edildi, polyarliq deracasi bu iki qlikozid arasinda olan {igiincii maddeni standart
niimuns olmadigindan identifikasiya eds bilmadik. Bu maddaenin diosgeninin biozidi olma-
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sma heg bir siibha yeri qalmir. Cixarici halledicinin tursuluq daracasi ¢ox olduqda bu hal 6zii-
nii daha ayani sokilde biruzes verir.

Apardigimiz eksperimentlar bir daha stibut edir ki, gixarict halledicinin pH-1 neytral miihitdon
forqli olduqda qlikozid xarakterli nativ maddas olan diossininin molekul tarkibi dayisir. Belo
ki, gisman hidroliz naticesinds onun ara metabolitlari — monozid, biozid, triozid emale galir.
Bu maddalor iss tabii ki, diossininin canli orqanizm seraitinds fermentlar tesirinden parcalan-
masl1 naticesinds amola galon metabolitler ils iist-iista diisiir. Odur ki, diossininin orqanizm
soraitinds na daracads metabolizma ugrama qabiliyyatini obyektiv giymatlandirmak va hans:
metabolitlerin amals galmesi haqqinda daqiq fikir séylamak tigiin ¢atinlik toradir. Ona gore
da diossinini qaraciyar toxumasi ve diger orqanlardan tacrid etmak {igiin ¢ixarict halledici kimi
istifade olunan 90%-li etanolun tarkibinda tursu ve gealavi komponentlari olmamalidir, hall-
edici miihiti neytral olmalidur.

Qaraciyar toxumasindan diossininin tacrid edilmesina temperatur rejiminin deyismasi menfi
tosir gostarir. Cixarig prosesinin otaq temperaturundan farqli, yeni qizdirmagqla aparilmasi
bir tarafden ziilallarin pixtalasmasima sabab olur, toxuma haddan artiq barkiyir, halledicinin
hiiceyra daxiline ke¢masi ¢atinlasir, naticods diossininin tacridi timumiyyatlo miimkiin olmur.
Digar tarafden ise qlikozid nativ sekilde yox, kimyavi ¢evrilmalare maruz qalaraq metabolit
soklinda agkar edilir. Bu ise 6z novbasinde neqativ hallarin bas vermasina sobab olur. Demak
temperaturu artirmagqla hoyata kegon tocridetmo amaliyyatini alverisli hesab etmok olmaz.
Odur ki, qaraciyer toxumasmdan diossinini tacridetms amaliyyatini apararken an optimal
variant adi otaq temperaturudur.

Belslikls, model sinaqlar ssasinda aparilan eksperiment tadqiqatlar bir daha gosterdi ki, dios-
sininin qaraciyar toxumasi ve diger bioloji materialda kimyavi-toksikoloji analizini ugurla ye-
rina yetirmak, yani maqsadli maddani maksimum, kenar miisayistedici maddalari minimum
soviyyada tocrid etmak {i¢lin optimal serait miiayyan edilmis oldu: diossinini bioloji material-
dan tacrid etmak tigiin ¢ixarict halledici — 90%-li etanol; bioloji material ve ¢ixarict halledici
nisbati — 1:3; bioloji materialla ¢ixarici halledicinin tomas miiddati — 6 saat; ¢ixarisin say1 — 3
dafs; miihitin pH-1 — neytral; temperatur rejimi — adi otaq seraiti.

Naticalor

1. Diossininin qaraciyer toxumasindan tacrid edilmasine miixtalif kimyevi-toksikoloji amil-
larin tesiri miisyyen edildi.

2. Optimal variant toklif edildi: diossinini bioloji materialdan tacrid etmak {igiin ¢ixarici hall-
edici — 90%-li etanol; bioloji material va ¢ixaric1 halledici nisbati — 1:3; bioloji materialla
cixarict halledicinin tomas miiddsti — 6 saat; ¢ixarisin say1 — 3 dafs; miihitin pH-1 — neytral;
temperatur rejimi — adi otaq goraiti.

3. Taklif edilon optimal garaitin kimysvi-toksikoloji analiz tacriibasinds ugurla istifads edil-
masina zamansat verilir.
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ABSTRACT

The results of the analysis of the potential distribution (¢pm), resistance (Rm) of the plasma membrane and cell
wall (Ro) by the number of cells of Chara fragilis under the standard conditions is being presented for the first time.
The stationary values of the membrane potential and resistance were scattered in rather wide range: -90 + -300 mV
and 1 + 32.6 Ohm-m?, respectively. The average value of ¢m was -183 +4.9 mV, Rmwas 9 + 1,2 Ohm-m?. The diffe-
rentiation of electrogenic activity of cells on two types of K*-channels and H-membrane pumps has been carried
out by application of standard modifiers of the transport characteristics of cell membranes. Chara fragilis cells are
recommended for establishing mechanisms for modifying the transport characteristics of the plasma membrane
under the influence of exogenous stimuli, stress factors, as a test-object.

Keywords: Chara fragilis, plasmalemma, membrane potential, membrane resistance, vanadate, TEA*- iodide.
CHARA FRAGILIS HUCEYROLORI - YENI ELEKTROFIZiOLOJi TODQIQAT OBYEKTI KiMi
XULASO

Magqalado ilk dafs miihitin standart seraitinde hiiceyro qilafi (Ro) vo plazmatik membranin potensiali (Pm),
miiqavimetinin (Rm) Chara fragilis hiiceyralarinin sayma gore paylanmasinin analiz naticaleri verilmisdir. Membran
potensiali vo membran miiqavimatinin stasionar giymaotlari kifayst qodar genis intervala malik olmuslar: -90 + -
300 mV and 1 + 32.6 Om'm?2. Membran potensialinin orta qiymati -183 + 4.9 mV, miiqavimetin orta giymati iss 9+1,2
Om-m? togkil etmisdir. Hiiceyra membraninin dasinma sistemloarinin standart modifikatorlarmin tatbiqi ils hiicey-
ralerin elektrogen aktivliyinin iki tip K*-kanallar1 voe membranin H*-nasoslara differensasiyasi aparilmisdir. Ekzo-
gen stimullar, stress faktorlarin tesiri alinda plazmatik membranin dasinma sistemlsrinin modifikasiya mexanizm-
larinin miisyyenlasdirilmasi li¢iin Chara fragilis hiiceyralari test-obyekt olaraq tovsiyye olunur.

Acar sozlar: Chara fragilis, plazmalemma, membran potensiali, membran miiqavimati, vanadat, TEA*-yodid.
KAETKU CHARA FRAGILIS - HOBBIVI OBBEKT DAEKTPO®U3NOAOTNUECKMX UICCAEAOBAHUN
PE3IOME

B pabore BepBbIe IIpeACTaBAEHBI pe3yAbTaThl aHaANM3a paclpejeleHls oTeHnala (Pu), COMPOTUBAEHUS
(Ru) m1a3MaTI9eCKOTT MeMOpPaHHI U KAeTOYHO 000109k (Ro) 1o uncaam xaetok Chara fragilis B cTaHAQpTHBIX yC-
aosuax. CtanmoHapHble 3Ha4eHNA Ou ¥ Rv mMMean pazdpoc B 40BOABHO Mupokux nnteppaaax: 90 + =300 MB n
1+32,6 Om-M?, cooTBeTcTBeHHO. CpeaHee 3HaueHMe MeMOpaHHOTO IIOTeHIIala cocrapadao -183 + 4,9 mB, comn-
potusaenus - 9+1,2 Om-m2 C mpuMeHeHNeM CTaHAAPTHBIX MOAU(UKATOPOB TPAHCIIOPTHBIX CBOVICTB KAETOYHBIX
MeMOpaH IposeeHa AuddepeHInalis 91eKTPOIeHHON aKTUBHOCTU KAeToK Ha K*-kaHaasbl 4Byx Tunos n H*- rmom-
IIBl I11a3Martudeckort MmeMmbpansl. Kaerku Chara fragilis peKoMeHAOBaHBI AAsl YCTaHOBAEHUS MEXaHM3MOB MOAVI-
¢$uKaLMM TPaHCIOPTHBIX CBOVICTB I14a3MaTHYECKONl MeMOpaHbI 1104, BAUSHIEM DK30T€HHBIX CTHMYAOB, CTPecc
¢daxropos, B KauecTBe TeCT-0OBEKTA.

Karouesble caosa: Chara fragilis, maa3MaieMMa, IOTEHI[UaA, COIIPOTUBAeHNe MeMOpaHsl, BaHagat, TEA*-
mnoaua.

Introduction

Experimental research on Chara algal contributed to the establishment of the kinetic characte-
ristics of the components of the primary active transport of the plasma membrane of plant cells

176



Chara Fragilis Cells - a New Object for Electrophysiology Research

[1-3], action of cellular mechanisms on the plasma membrane of a number of xenobiological,
pharmacological agents and other modifiers of the transport properties of the membrane of
plant cells [4, 5]. The possibilities of the usage of Chara algal as a test object are not limited to
the study of the cellular mechanisms of action of the above emphasize dexogenous stimuli.
Implementation of isolated cells of Chara algal for revealing the adaptive responses during
modification of the transport properties of the plasma membrane by stress factors is very
perspective [6]. The finding of new objects that differ with their electrochemical and kinetic
characteristics could stimulate the establishment of mechanisms of adequate responses of
isolated cells and whole plants to exogenous stimuli. In this work, we demonstrated the des-
cription of the bioelectrical parameters of Chara fragilis cells introduced for the first time into
the practice of electrophysiological research by us. A differentiation of the electrogenic activity
of Chara fragilis cells on the components of the primary active transport in the presence of spe-
cific modifiers of the transport properties of the plasma membrane was conducted.

Materials and methods

In the search for a new object for electrophysiological research, we organized expeditions in
the territory of Azerbaijan Republic. In the Tovuz region, on the territory of “Katib Bulagy”
in a small pond which is a collector of sewage from several mountain springs, we found the
Chara fragilis plant.Chara fragilis belongs to the family Characeae Ag. Emand Hollerb of Charaphyceae
class. Family, species and class of plants were determined by their anatomical and morpholo-
gical characteristics by using the determinant of freshwater algae of the USSR [7], with the
kind support of the algologists of the Institute of Botany of the National Academy of Sciences
of Azerbaijan.

The length of mature internodal cells of Chara fragilis reached 5-8 cm with 0.4-1 mmin diameter.
The large size of the interstitial cells of Chara fragilis allows them to be used for several days of
microelectrode studies. The mineral composition of the “Katib Bulagy” water, was determined
by atomic absorption spectroscopy, corresponding to the mineral composition of artificial
pond water (APW), with cations of 0.1M K*, IM Na*, 0.4M Ca*, 0.3M Mg? and Cl;, HCO?*, NO?,
P03, S0%~, pH-6,9+7,2.In our studies we used plants grown in APW, in aquariums 0.3 x 0.4 x
0.5 m dimension under room light condition (with intensity 6 W / m?) on the windowsill of
the laboratory room. The optimal temperature range for growing Chara fragilis was 18-23°C.
Increasing the temperature of the growing medium to 30°C and higher led to death of plants.

Plants harvested from the “Katib Bulagy” pond were well adapted to laboratory conditions.
The increase of the growing medium temperature in summer reduced the intensity of repro-
duction and growth of plants. The newly sprouted plants were small, with a weak turgor.
However, plants harvested in the fall, well adapted to laboratory conditions, intensively de-
veloped and multiplied. The ability of cells to generate membrane potential of an enormous
value (up to -300 mV), significant sizes, due to which the intactness of cells is practically not
disrupted during measurement using glass microelectrodes, are unique properties of these
plants. The correct cylindrical shape facilitates an accurate assessment of the membrane resis-
tance. In the literature available to us, we have not found any information about the electro-
physiological characteristics of the interstitial cells of Chara fragilis. Obviously, the interstitial
cells of Chara fragilis can get the status of a "new object of electrophysiological research".

To ensure the high accuracy of membrane resistance measurements in the experiments cells
no longer than 20 mm in length were used. This value corresponded to the length of the second
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cell from the top of the Chara fragilis plants. The day before the experiments, the second from
the top of the intranodal cell of Chara fragilis was separated from neighbor internodes and
placed in Petri dishes with a standard nutrient medium. It was necessary for an accurate as-
sessment of the direction of fluxes and gradients of electrochemical potentials. On the other
hand, pre-holding of the cells in a Petri dish is necessary to stabilize the intracellular processes
of the cells after they have been separated from neighboring cells. To measure the main elec-
trophysiological parameters (the membrane resistance Rm, the potential ¢pm of the plasma and
vacuolar membranes) we used the two-electrode Hogg method [8] developed for cells having
a cylindrical shape. For statistical data analysis "Excel-2016" and "SigmaPlot12.0" were used.
The distribution of ¢m, Rm by cell number is tested on the basis of variation statistics laws.

Results

The contact of the measuring microelectrode tip with the cell membrane under standard en-
vironmental conditions caused the appearance of a signal which value was ¢o=-30 2.5 mV.
It represents the potential of the cell membrane relative to the environment, and this value is
commonly called the potential of the cell wall [2, 4]. In a number of studies, it was an indicator
of the ion-exchange properties of the cell membrane [9, 10].

By passing current through the cell with a current microelectrode, on the cell wall a voltage
drop was recorded AU, by which the value of its resistance Ro=3.8+0.7 Ohm-m? was calculated.

Advancing the tip of the measuring microelectrode from the phase of the cell membrane to the
vacuole significantly increased the potential difference between the measuring and suppor-
ting microelectrodes. Simultaneously, there was an increase in the electrotonic potential AU,
by which the membrane resistance was calculated. The value of the membrane resistance,
which is calculated from the resistance level of the cell membrane, was 9 + 1.2 Ohm-m?.

The absence of the significant contribution of the tonoplast resistance between the vacuole of
cells and the external environment was revealed using the methodical approaches described
in [4, 9]. Consequently, ¢m, Rm in our measurements represented the functional states of the
ion transport system of the plasma membrane of the Chara fragilis.

The stationary values of pm and Rm were scattered in rather wide range: -90 + -300 mV and 1
+32.6 Ohm'm?, respectively. The average value of ¢pm was -183 £ 4.9 mV.

For the construction of variational series, the set of values of the membrane potential was di-
vided into classes. The number of classes was determined by the formula proposed by Brooks
and Caruzer [11], which was 10. The class interval was determined by the standard formula
of the variational statistics. The sample size n of the experimental material was 106, the class
interval i =21 mV.

By constructing the interval variational series, it was sought to ensure that the minimum va-
riant Gmin hit in the middle of the first class interval. This condition guarantees the construction
of the variational series that most fully responding to the nature of the distribution of the studied
quantity [11]. Therefore, we presented the variational series ¢m as a distribution of the total
volume between 11 classes (Fig.1.). The variational series ¢m, represented as a histogram, had
a maximum at -174 mV. For equalizing the empirical distribution, the theoretical frequency
of the classes was calculated by the formula [11]:
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where,  _ #i — ? , ¢ — average value of (m, Sx—standard deviation of the membrane potential.
S

X

Normal distribution is typical for the most indicators of biological quantities in the absence
of influence on its variants [11]. This testifies the reliability and high degree of confidence
probability of obtained variants of the measured value.

The normal distribution of the cell numbers was constructed according to the calculated fre-
quencies (Fig.1.). For comparison the sum of the empirical and theoretical frequencies ¢pm was
used which represents the sum of the squares of the deviation of the empirical frequencies
(P) from the theoretical frequencies (P '), referred to the theoretical frequencies, i.e.

k P_PZ
ZZZZ(I 'I')
=

The estimation of this value, according to our empirical data, yielded y*=16.75.And the theo-
retical value of critical value for the 0.5% significance level was 16.75, i.e. y°= }(fp . This means

that the distribution of ¢m in classes corresponds to the normal distribution.

Similar calculations were made for the membrane resistance. The distributions of the empirical
and theoretical frequencies sharply differed among themselves. The distribution of the set of
values of Rm did not obey the law of normal distribution. There was no correlation between
¢®m and Rm. The correlation coefficient between these values was r = -0.019878. In the total set
of cells, proportion of cells with increased conductivity dominated.

The reached stationary levels of ¢m and Rm under standard conditions were stable for several
hours. Spontaneous transitions of ¢m, Rm to other levels were not detected.

Fig.1. Histogram of the membrane potential ¢m distribution of the Chara fragilis by the number of cells n.
A continuous line shows the course of the theoretical dependence of the normal distribution.
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To determine the limits of the membrane potential, in which the various types of K*- channels
function, it was used the increase of the "K*-load" of the plasma membrane. The dependences
of Pm and Rm from the concentration of K* in the medium were reflected by three-phase curves
(Fig.2.). The first phase of the dependence in the range of ¢m -300 + -145 mV probably reflected
the activation of K* -channels of inward rectification, and the third phase in the range of ¢pm -
120 + -50 mV - K* -channels of outward rectification. The second phase can probably be called
a transition phase, because probably in this phase, it occurs the inactivation of the K*-channels
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of the inward and the activation of the K*-channels of the outward rectification. The established
ranges of Om reflecting the conductivity states of K*-channels of two types are in satisfactorily
are consistent with the analogous parameters of other species of Chara-Nitella flexilis [4, 14],
Chara gymnophylla [12, 13], Nitellopsis obtusa [4]. For these cells, the measured K*-equilibrium
potential in a medium with 10+ M K* corresponded to the limit range of the activation for two
kinds of K*-channels. According to this position, ¢« for Chara fragilis is -162 mV (Fig.2.). In view
of this value, the intracellular activity of ax ions can be calculated from the Nernst formula,
which was 61,6 mM / 1. The obtained value of ax is much lower than in Nitellopsis optusa cells
[4]. However, it is comparable to the value of ax established for another type of Chara algal -
Chara gymnophylla (70 mM /1) [4].

Fig.2. Dependence of the stationary values of the potential ¢pm and resistance Rm of the plasmalemma
of Chara fragilis cells from the concentration of KCl in the medium.
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The electrogenic composing of the membrane potential was determined using vanadate - a
common inhibitor of H*- pumps of plasmalemma. The most effective concentration of the in-
hibitor was 10 M. Addition of this concentration of inhibitor to the standard medium in cells
with the initial ¢m =-250 mV caused depolarization of the plasma membrane by -170 + -180
mV (Fig.3.). It testifies a significant contribution of H*- pumps to the electrogenic activity of
the plasma membrane of Chara fragilis cells. The decrease Rm on the background of progressive
depolarization of the plasma membrane represents the massive activation of K*- channels of
outward rectification, that was also found in Chara gymnophyllacells [14].

For testing the electrogenic activity of Charafragilis cells when decreasing the shunting load of
H*- pumps of plasma membrane, in our measurements we used iodide salt of tetraethylam-
monium (TEA~) - blocker of all types of K*- channels [1]. The minimum concentration of the
blocker that caused the primary bioelectric response of the cells was 10”M in the medium.
The electrophysiological reaction of the plasma membrane of Chara fragilis was rather comp-
licated in the presence of different blocker concentration in the medium (Fig.4). When analyzing
the kinetics of the electrophysiological reaction, it is necessary to consider the multifaceted-
ness of the blocking action of TEA*. In the cells of Nitella flexilis [15] and Chara gymnophylla [16],
blocking of K*- channels using TEA* led to stimulation of the H*- pump of the plasma memb-
rane and reduction of its integral resistance. We also observed changes in the structural-pola-
rization state in the cells of Nitellopsis obtusa, under the influence of the blocker on the memb-
rane [16].
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Fig.3. Potential dm and resistance Rm of the plasma membrane of Chara fragilis cells in the presence of vanadate.
Arrows indicate the moments of inclusion of the appropriate concentrations of the inhibitor
in the nutrient medium (APW). Cell proportions: length 7.1 mm, diameter 0.325 mm.
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Fig.4.Changes of the potential ¢pm and resistance Rm of the plasma membrane of the Chara fragilis cells with a
sequential increase of TEA*-iodide concentrationfrom 107 to 10-*M in the nutrient medium.
The arrows indicate the moments of the additions of the corresponding concentrations
of the blocker to the medium. Cell proportions: length 10.6 mm, diameter 0.45 mm.
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Conclusion

Based on the results reported in this study, it can be proposed that the interstitial cells of Chara
fragilis with stable electrophysiological parameters can serve as a new and successful object for
the investigation of the membranotropic actions of xenobiotics, including nanoparticles, phyto-
protectors, pharmacological agents and other exogenous stimuli. Established dependencies of
the resistance and potential of the plasma membrane from the concentration of K* in the me-
dium made it possible to identify the ranges of the membrane potential within which the K*-
channels of the inward or outward rectification are in the conducting state. Inhibitory analysis
allowed to determine the proportion of the electrogenic component in the total membrane
potential. Accordingly, it was implemented the differentiation of the membrane potential into
K*- channels and H*- pumps. Significant values of the potential and resistance of the cell memb-
rane allow the using of isolated Chara fragilis cells for studying the ion-exchange properties of
the plant cell membranes. The distribution of the potential and resistance by the number of
cells indicates that a significant part of the total number is composed of cells with high electro-
genic activity.
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ABSTRACT

Biooxidant properties of hawthorn and artichoke extracts in restoration of photosystem II activity suppressed
by NaCl were investigated. The researches were conducted on wheat seedlings leaves in vivo by msec delayed
fluorescence of Chlorophyll a (msec DF Chl a).

The inactivation of PS II electron transport chain activity induced by NaCl was shown to be restorated under
incubation of seedling in solutions containing extracts.

The phenol compounds of extracts as it is found to be strong antioxidants are able to neutralized the free
radicals and restore PS II activity due result of oxidation-reduction equilibrium between donor and acceptor sides
of electron transport chain of PS II.

Key words: wheat, salt stress, hawthorn, artichoke, photosystem II, msec DF of Chlorophyll a.

DUZ STRESI ZAMANI FOTOSISTEM II-NIN (FS II) AKTIVLIYINO YEMISAN VO OKIN ARTISOKU
EKSTRAKTLARININ MUDAFIS TOSIRININ MUQAYISOLI ANALIZI

XULASO

NaCl tasirindan sonra FS II-nin aktivliyinin barpasinda yemisan ve akin artisoku ekstraktlarinin bioantioksi-
dant xiisusiyyatlari dyrenilmisdir. Tadqiqatlar bugda yarpaglarmin ciicertilerinda in vivo olarag, XI a-nin msan GF
metodu ile aparilmigdir. Gostarilmisdir ki, NaCl tasiri zaman1 FS II-nin elektron naqliyyatinin zsiflomasi, ciicarti-
lorin tarkibinds ekstraktlar olan mehlulda inkubasiyasindan sonra barpa olunmusdur. Ekstraklarin tarkibindeki
fenol birlesmalar giiclii antioksidantlar olduguna gors sarbast radikallar1 neytrallasdiraraq FS II-nin elektron nag-
liyyat zencirinin donor va akseptor tarsflerinin oksidlasma-reduksiya tarazligini barpa edib.

Acar sozlar: bugda, duz stresi, yemisan, artisok, fotosistem II, X1 a-nin millisaniye gecikmis fluoressensiyasi.
CPABHUTE/ABHBIVI AHAAU3 3AIIIUTHOTI'O AEVICTBUSI DKCTPAKTOB BOSIPBIIITHUKA U
APTMIIOKA HA AKTMBHOCTb ®OTOCMCTEMBUI II (@ C II) ITPU COAEBOM CTPECCE
PE3IOME

VccaeaoBaan OMOaHTHOKCHAQHTHBIE CBOVICTBA DKCTPAKTOB OOAPHIIIHIKA U apTUIIIOKAa B BOCCTAHOBAHUM aK-
tusHOocTy PC II mogasasemort gevictsuem NaCl. VccaeaoBaHis TpoBOAUAY Ha AVICTBSX ITPOPOCTKOB ITIIEHUIIBI
in vivo METOAOM MCeK 3aMealeHHON (payopecrieHIMM XA0poduiaa a. [TokasaHO, 9TO IOBpeKAeHMEe DAEKTPOH
TpancnoptHoit aktusHOocTH PC II BR13BanHoe geiicTsreM NaCl BoccTaHaBAMBaAOCh IIPU MHKYOAITU IPOPOCTKOB
B pacTBOpax Coep>KalyX SKCTpakTel. Cogepikaryecs B 9KCTpakTax (peHOABHBIE COeAVHEHNIs, IBASIONIECs CUAb-
HBIMI aHTMOKCHUAaHTaM¥, BO3MOXKHO, HEMTPaAU3yIOT CBOOOAHBIE paAMKaAbl ¥ BOCCTaHABAMBAIOT TeM CaMBIM OKIC-

AUTeABHO-BOCCTaHOBUTEABHOE PaBHOBECHE MEXKAY AOHOPHOI U aKIIEIITOPHON CTOPOHAMU DA€KTPOH TPaHCIIOPTHOI!
e OC 11

KaroueBble caoBa: IIIIeHuIa, COA€BON cTpecc, HOSAPHIIIHNK, apTUIIOK, ¢poTocucteMa II, Muaancekynanas
3aMeaaeHHas payopecrieHs X4 a.

Introduction

The role of radicals and antioxidants in physiological processes at norm and different stress
situations, subjected of plant is widely investigated at present time. The interaction of bioati-
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oxidants with free radicals of different nature and restoration of membrane structure and
functional activity of photosystem, disturbed under stress are most interesting question [1, 2].

It is open question what physico-chemical characteristics of antioxidants caused their biological
activity. Number of scientiest introduced an important contribution to investigation of anti-
oxidant properties of medicinal plants, that are considered as large potential source of natural
antioxidants [3, 4, 5]. There are a number of plant regulators of protective responses under
oxidative stress. They reinforced of antioxidants enzymes and low molecular antioxidants and
at this connection the photosynthetic apparatus and plants as a whole becomes stable to stress
[6, 7]. It is commonly accepted that in a station of oxidative stress reactive oxygen molecules
(ROS) such as superoxide (O2*-, OOH*) hydroxyl (OH*) and peroxyl (ROO*) radicals and non-
radical species such as H20: and singlet oxygen (*O:) are generated that is generally accepted
that it is a main mechanism of damage [8, 9]. Their accumulation in plant cell leads to incidence
of PS II activity and water oxidation system, that are thought to be very vulnerable part of
damage photosynthetic apparatus [10, 11]. The inactivation of PS II appears to be associated
with inhibition of restoration and not as a result of direct destruction [12]. Any type of stress
caused oxidative stress and toxic high concentrations of salts is not exception. The salt stress
has an double character. It involves osmotic stress and from other side an ionic stress. The
osmotic stress leads to water deficit and increasing of salt concentration in plant cell that induce
the photosynthetic electron transport inactivation. The ionic stress manifest itself in excess
accumulation of Na*® and CI" and decrease of other ions absorption, that leads to enzymes in-
activation and disturbance of metabolic processes [13, 14]. The investigations reveals that under
toxic action of salts the demolish of chloroplast thin structure and disturbance of pigment
protein connections took place [15].

The aim of given researches was the determination of action of hawthorn (Crataegus aestivalis)
and artichoke (Cynara scolymus L.) extracts as bioantioxidants on msec DF of Chl a induction,
determing of electron transport chain activity, suppressed by NaCl.

Material and methods

7 days seedlings of wheat (Triticum aestivum L.) were incubated in solution containing NaCl
(10*M) during 48 hours and at solution, with hawthorn extract (1ml/10ul) also during 48 h.
at different variants.

The extracts were prepareted from fruits hawthorn and artichoke inflorescence in relation 1:5
by maceration with 70% ethanol. The extracts were infused during 7 days with everyday shake
up. Extracts were filtrated after 7 days and brings to initial volume by 70% ethanol.

1 variant — control;
2 variant — NaCl (48 hours);
3 variants — NaCl+hawthorn extract; NaCl+artichoke extract;

4 variant — NaCl (48 hours), then hawthorn extract (48 hours) (NaCl—extract);
(NaCl—artichoke extract);

5 variant — hawthorn extract (48 hours), then NaCl (48 hours) (extract—NaCl); (artichoke
extract—NaCl).

The investigations were performed using method of fluorescence of Chlorophyll a in millisecond
time range (msec DF of Chl a) [16, 17]. The functional state of PS II was evaluated by changes
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of fluorescent characteristics, determined recombination processes, occurring in electron trans-
port chain of PS II.

Results and discussion

The changes of induction transitions of kinetic curves of msec DF of Chl a in wheat seedlings
subjected to salt stress were observed. The intensity of f.ph/s.s and sl.ph/s.s was falled up to
25% and 13% from control. The damage of photochemical electron transport activity of PS II
is possible due to accumulation of ROS, generated under stress associated with disturbance
of recombination processes [18]. Formation of highly oxidized radical pair P680* and Tyrz*
inactivate of donor side of electron transport chain of PS II that manifest itself in fall of value
of f.ph/s.s level (Fig. 1, 2).

Inactivation of acceptor side of electron transport chain of PS II took place due to accumulation
of reduced quinone acceptor Qa [19, 11, pp. 1]. The incidence of value sl.ph/s.s (Fig. 1, 2) in this
connection is registrated. The wheat seedlings, subjected to salt stress were incubated in extracts,
containing extracts of bioantioxidants of artichoke and hawthorn in different combinations.
As shows the results, the value of f.ph/s.s in variant of NaCl+artichoke is increased relatively
to action of salt up to 12%, while the effect of extract is not observed for value sl.ph/s.s (Fig. 2).
The both values are increased relatively action of NaCl in variant NaCl—artichoke up to 22%,
value of f.ph/s.s and value of sl.ph/s.s up to 27% remaining at that position and in variant
artichoke—NaCl.

Bioantioxidant properties of hawthorn were expressed more effective. The results showed that
at variant simultaneously incubation of seedlings in solution of NaCl+hawthorn the most effect
was registrated for value f.ph/s.s. This value increased up to 13% relatively to action of salt. The
value of sl.ph/s.s was remained on the same magnitude (Fig. 2).

Fig. 1. Action of artichoke extract on changes of relation value of fast (-m-) and slow phase
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The magnitude of f.ph/s.s increased up to 44% at successive incubation (NaCl—hawthorn)
and value of sl.ph/s.s up to 36% relatively to action of NaCl. The greatest effect of hawthorn
extract is expressed at variant hawthorn—NaCl. The intensity of both values was increased
up to 48% and 23% relatively to salt action. The comparative analysis of induction transitions
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of kinetic curves under action of extracts on condition with NaCl has revealed that most anti-
oxidant activity is manifest itself of hawthorn extract that is clearly demonstrated on diference
curve on table 1. The greatest activity of hawthorn extract relatively to activity of artichoke for
value of f.ph/s.s was expressed at succession incubation of seedlings in both variants. The
greatest activity for value sl.ph/s.s with hawthorn expressed under NaCl—hawthorn.

Fig. 2. Action of hawthorn extract on changes of relation value of fast (-m-) and slow phase
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Table 1. Difference between activity of hawthorn and artichoke, expressed by %.

Variants msec delayed fluorescence of chlorophyll a (%)
f.ph/s.s s.ph/s.s
(NaCl+hawthorn) — (NaCl+artichoke) 5,6 27
(NaCl—hawthorn) — (NaCl—artichoke) 5,6 8,3
(hawthorn—NaCl) — (artichoke—NaCl) 44 25

The phenol compounds in hawthorn and artichoke are strong antioxidants and are able to
neutralize of free radicals, formed under stress [20, 21, 22]. The accumulation of phenolic com-
pounds and formation of lignin in plants is known to be very specific and intensively took
place at cell supported to stress. It is supposed that newly synthezed lignin to assist to heal of
plant cell wall and reinforce and protect from stress influence [23].

The results shows that at salt stress the activity of PS II was repeared by action of phenols ap-
pears to be associated by balance between P680+ and Tyrz* on donor side and function of Qa
and Qs on acceptor side of electron transport chain.
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XULASO

Bu maqalads asasen aparilmis ¢6l ve kameral-laboratoriya tedqiqatlar1 neaticesinde Altiagac Milli Parki ara-
zisinin torpagq Ortiiyiiniin morfoloji, fiziki ve kimyavi analizleri aparilmis ve onlarin naticaleri tosvir olunmusdur.
Toadqiqatlarin naticalarine asasen arazids karbonatli dag-meso qohvayi, tipik ¢imli karbonath dag-meso, tipik qonur
dag-meso, bozqirlasmis dag gehvayi ve qleyvari ¢imli dag-comen torpaq yarimtiplari yayilmisdir. Har bir torpa-
g1n fiziki-kimyavi ve ekoloji xiisusiyyatlori tosvir olunmusdur.

Acar sozlar: Altiagac Milli Parki, torpaq ortiiyti, karbonatl dag-mess gehvayi, tipik ¢imli karbonatlh dag-mesgs,
tipik qonur dag-mess, bozqirlasmis dag gohveyi ve gleyvari ¢cimli dag-comen torpaq yarimtiplari.

TMNOYBEHHBIN ITOKPOB AATHIATA A’KCKOTO HAIIMMIOHAALHOT O
ITAPKA U X DKOAOTMMYECKAS XAPAKTEPVICTUKA

PE3IOME

B aanHOI1 cTaThe IIpeAcTaBAeHbl pe3yAbTaThl aHaAM30B, IIPOBeJeHHBIX IT0AeBhIX ¥ KaMepaabHO-4a00paTOPHBIX
MCcAe0BaHMI TI0 M3Y4eHNIO MOP(POAOTHYECKIX, (PUBMUECKUX U XMMIUYECKIX CBOICTB IouB AaThiaraxckoro Ha-
nmonaapHo Iapka. Kpome Toro, onmcansr puanko-XxuMmdeckue 1 9KOAOTIIecKre 0CoOeHHOCTU AAs KaXKAOM TH-
IIOB ITOYB.

Karougesnre caosa: Aartriaragykcknii Haronaasssiin [Tapk, TTOYBeHHBIN TTOKPOB, KapOOHATHBIE KOPIYHEBLIE
TOpPHO-J€CHble, TUITIYHbIE JepHOBO-KapOOHATHBIE TOPHO-AeCHbIe, TUIINYHbIe Oyphle TOpHO-AeCHbIe, OCTeIlleHeHHEbIe
TOPHO KOPUYHEBLIE I IA€eBhle 4€pHOBLIE TOPHO-AyTOBLIE.

SOIL COVER OF THE ALTIAGAC NATIONAL PARK AND THEIR ECOLOGICAL CHARACTERISTICS
SUMMARY

This article presents the results of the analyzes conducted by field and chamberal-laboratory investigations
on the morphological, physical and chemical properties of the soils of the Altiagac National Park. In addition, the
physicochemical and ecological features for each soil type are described.

Key Words: Altiagac National Park, soil cover, the mountain brown carbonate soil; the mountain meadow
soil; the mountain forests and grassy carbonate soil; brown mountain-forest soil; mountain-brown steppe soil.

Giris
Boyiik Qafqazin simal-serq yamacinda torpaq tedqiqatlar1 miixtelif alimlar tersfinden XX as-
rin avvellarindan baglayaraq dyrenilmisdir.

Hals 1925-ci ilds S.A.Zaxarov bu erazids torpaqlarin hiindiirliik iizre yayilmasimda zonallig
geyd etmisdir. Sonra ki dévrds Z.I.Imsenetski Xozar denizi sahillarinds yiiksok dag coman-
liklarina gadar yayilmis torpaq Ortiiyiinii tadqiq etmisdir. M.E.Salayev (1940), K.Q.Teymurov
(1951), K.A.9Olakbarov (1952) va N.A.izyumov (1954) homin arazilards yayilmis torpaglari at-
rafli dyronmislor [1].

1964-ci ilden baslayaraq H.9.9liyev tarafinden hamin sraziloards mess torpaglarmin tadqgiqat
islori aparmisdir. O, Boyiik Qafqazin simal-serq yamacinin dag-mese zolaginda bir nega tor-
paq tipi ve yarimtipi ayird etmisdir [2].
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9doabiyyat malumatlarinin tohlil edarken bels gonaats golmak olar ki, timiimi todqiqat apar-
digimiz orazide torpaq taedqiqatlar: yalmz Altiagac kendi atrafinda aparilib, lakin Milli Parkin
digar erazilari hagqinda elmi malumatlar méveud deyil. Biitiin bunlar1 nazars alaraq Altiagac
Milli Parkinin torpaq Ortiiyiinii ve onlarmn ekoloji saciyyasini dyrenmayi qarsimiza maqgsad

qgoydug.
Tadqiqatin obyekti vo metodikasi

Toadgiqat obyekti olaraq Altiagac Milli Parkinin torpaq Ortiiyli gotiirtilmiisdiir. Orazinin timu-
mi sahasi 11035 ha-dir. Oraziden goétiiriilmiis torpaq niimunalarinin asagidaki metodikalar
tizra fiziki-kimyavi analizleri aparilmigdir: qranulometrik terkib-Kaginskiys gors; hiqrosko-
pik nomlik-termiki tisulla; tam su gakimi—D.i.ivanov tsulu ils; tmumi humus—i.V.Tyurin tsulu
ilo; umumi azot-Kyeldal iisulu ils; miihitin reaksiyasi-pHmetrlo vo karbonatlig-kalsimetrlo
toyin edilmisdir.

Tadqiqat isinin miizakirasi va onun naticalari

Altiagac Milli Park1 Azarbaycan Respublikasi Prezidentinin 365 No-li Serancamu ile 2004-ci il
31 avqust tarixinda Xi1z1 vo Siyezan rayonlarinin inzibati arazilorinds yaradilmisdir. Milli Park
Boyiik Qafqazin simal-sorqinds, Xiz1 ve Siyezen inzibati rayonlarinin orazisinde yerlasir. Alti-
agac Milli Parki 1990-a1 ilds yaradilmis Altiagac Dovlat Tabiat Qorugu 4438 ha-dan vo ona
hamsarhad olan dovlaet mesa fondu torpaqlarinin slave etmoakls timumi sahasi 11035 hektara
catdirilmisdir [3].

Boyiik Qafqazin simal-serq yamacinin torpaq Ortiiyii bir sira tedqiqatgilar tarafinden dyranil-
masinae baxmayaraq, lakin Milli Parkin torpaq ortiiytiniin hartarafli vo derinden tadqiqi bizim
torofimizden aparilmisdir. Altiagac Milli Parkinin torpaq ortilytiniin dyrenilmasi ile alagadar
olaraq qarsiya qoyulmus vezifelari yerina yetirmak tigiin 2014-ci ilin avqust-noyabr aylar1 ar-
zinds arazids sinaq meydangalar: secilmis va 25 kesim qoyulmus ¢6l tedqiqat islari aparilmus-
dir. Gotiiriilmiis torpaq niimunalerinin malum metodikalar tizrs fiziki-kimyevi analizleri apa-
rilmisdir, naticalorin bir hissasi codvaldes aks olunmusdur (cadval 1).

Cadval 1. Altiagac Milli Park: torpaqlarinin fiziki-kimyevi analizinin naticalari

—~ BN Karbonatliq 100 qr torpaqda udulmus Mexaniki torkib, %
o & ° ® 2 asaslarm mgq/ekv

~ ; N N
E| % | 2| 2| S | % m ge | 58| =
2| EVE|E|E|*l 8| 8| s| | s |E5EEE| S g
M ° Z T g O 2 o b Z |59 &3 2 = 2

o) £ (@) < § 9 © 2 v

D o ° -]
0-8 4,6 | 2,70 0,20 74 4,71 10,72 | 15,50 10,00 1,00 | 26,50 3,77 15,57 51,04

1 825 |48 | 19 | 016 | 75 | 488 | 11,09 | 1750 | 11,00 | 1,10 | 2950 | 3,72 16,25 54,67
25-62 | 50 | 1,04 | 010 | 76 | 541 12,31 | 18,10 | 11,20 | 1,15 | 3045 16,49 53,62
0-9 6,0 | 2,01 016 | 75 | 507 | 11,52 | 1900 | 1250 | 1,10 | 32,60 | 3,37 16,81 57,26
2 921 | 55| 163 | 014 | 7,7 | 582 | 1322 | 1500 | 11,50 | 1,00 | 27,50 | 3,63 15,36 51,59
21-37 | 53 | 1,14 | 011 7,8 6,20 | 1409 | 1800 | 12,10 | 1,10 | 31,20 15,26 50,34
0-14 | 48 | 1,64 | 014 | 75 | 547 | 1243 | 19,50 9,00 095 | 2945 | 3,22 12,00 46,36
5 | 1433 | 50| 1,36 | 012 | 7,7 | 584 | 1327 | 14,00 7,00 0,88 | 21,88 | 4,02 12,36 48,50

33-42 | 47 | 084 | 0,09 | 7,8 6,41 14,57 | 15,70 8,20 091 | 24,81 11,10 47,18
2-12 | 47 | 264 | 020 | 7,5 - - 26,50 | 12,50 | 0,90 | 3990 | 2,26 11,20 45,72

1| 1228 |50 | 1,78 | 015 | 7,7 - - 30,00 | 11,00 | 1,20 | 4220 | 2,84 12,20 48,58
7 | 2835 |51 | 1,14 | 011 7,8 6,03 | 13,72 | 2900 | 11,50 | 1,15 | 41,65 12,00 49,26
35-53 | 53| 097 | 010 | 79 6,79 | 1543 | 30,00 | 11,00 | 1,00 | 42,00 12,88 51,34

1-12 | 32 | 544 | 022 | 80 1,32 2,99 25,5 11.0 2,41 37,4 8,52 29,46

i 12-44 | 34 | 19 | 018 | 84 | 564 | 12,82 7,5 5.0 53 13,2 7,2 32,64
4460 | 3,6 | 1,03 | 0,16 | 85 6,39 | 14,53 8 55 5,59 14,3 10,08 38,84
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Tadgiqat naticelarine asasan arazids karbonatli dag-mesa gahvayi, tipik ¢imli karbonatl dag-
mesd, tipik qonur dag-mess, bozqirlasmis dag gehveyi ve gleyvari ¢imli dag-coman torpaq
yarimtiploari yayilmigdir.

Milli Parkda dag-mesa zonasi boytik bir arazini shats edir, yuxar1 sarhaddi 1400 metrdak asag:
sarhaddi isa 507 metrden baglanir. Bura da karbonath dag-megs gahvayi, tipik ¢imli karbonath
dag-mesa va tipik qonur dag-mess torpaq yarimtiplari yayilmisdir.

Subalp zonas1 dag-mesa zonasi sarhaddinden yuxarida yerlasir, bu zonada gleyvari ¢imli dag-
¢oman torpaq yarimtipi teqriben 1400 metrden 2205 metrs gader (Diibrar dag: straf1) yiiksak-
likda genis yayilmiglar, bu srazi otlaqlar kimi istifads olunur.

Dag-¢omoan torpaqlar1 (kasim Ne 24) H.©.9liyev [4] torafindon hartarafli dyronilmisdir.

Cimli dag-¢omen torpaqlar diger coman torpaqlarindan iist qatin eroziyaya qarsi davamliliginm
tomin edan six ¢im qatina malik olmasi ils farqlenir. Cimli dag-comen torpaqlari dag mesalari
ilo alp ¢omanlari arasindaki genis sahani tutmaqla 1800-2000 (2500) m ytiiksokliklor arasinda
yayilmisdir.

Bu gostaricilora asason arazisinin ¢imli dag-¢coman torpaglar1 adaton yuxa olub va iist qatda
(0-20 sm) humusun miqdar1 yiiksak olub 4,17-7.66 % toskil etmisdir, asag1 qatlara dogru kas-
kin azalma miigsahids olunub. Torpaqda timumi azotun miqdar: yiiksak dagliq zonada tizvi
maddanin zaif tadrici parcalanmasi ve minerallasmasini gostarir: 0,15-0,19 %.

Torpaq miihitinin reaksiyasi zaif turs ve ya neytraldir: pH-6,5-7,1. Tadgiq olunan arazinin yu-
yulmus ¢imli dag-coman torpaqglar1 digar yarimtiplarle miiqayisods o qodar do yiiksok udma
tutumuna malik deyildir - 18,80-28,40 mg-ekv arasinda dayisir ve asas yeri Ca?" tutur. Onun
miqdar1 0-20 sm-da 25,50-28,00 m-ekv, Mg?-un isa 0-20 sm-da miqdarr ise 11,00-13,50 mqg-ekv
arasinda olub.

Cimli dag-¢omen torpaqlarin mexaniki tarkibi yiingtildiir: gil hissaciklarinin miqdar: (<0,01
mm) 29,46-38,84 %, lil hissaciklarinin miqdar1 (<0,001 mm) profil boyu 8,52-10,08 % taskil et-
misdir.

Tipik ¢imli-karbonatli dag-mesa (kasim No 1) torpaqlar: dag-meso qursaginin asagi hissale-
rinds, seyrok vo quru mesoalor zolaginda, bozqirlasmis meso talalarinda, relyefin daha gox
parcalanmis sahslerinda yayilmisdir. Boyiik Qafqazda fistiq megalarinin tasiri altinda 1000-
1300 m yiiksokliklords inkisaf etmisdir.

Bizim tadgiqatlar naticesinds bels genasts galmak olar ki, tipik ¢imli-karbonath dag-megs tor-
paglarinin an baglica alamati yiiksek humuslu ve karbonatl olmasidir. Bu torpaglarda humu-
sun miqdar: diger yarimtiple miiqayisads yiiksakdir. Profil boyu asag: qatlara dogru humusun
kaskin sokilde azalmasi miisahids edilir.

Humusun iist qatlarinda 0-20 sm-da 2,4-2,7 %, 0-50 sm-da 1,87-1,91 % va 0-100 sm isa 1,3-1,5 %
toskil etmisdir. Karbonatligda 0-100 sm-ds 12,78-13,14 % va asag1 qatlara dogru artir. Humus
tist qatlarda, humat, yaxud fulvat-humat (Ch/Cf - 1,2-1,8), asag1 qatlarda iss fulvat tiplidir (Ch
/Cf — 0,6-0,8). Tosvir edilon torpaqda azotun miqdari iist (0-20 sm) qatda 0,19-0,20 %-o catib,
asag1 qatlarda (0-50 sm) ise 0,10-0,15 % azalmasi miisahids olunur.

Karbonatlar ist qatdan asag1 qatlarda dogru artir. Yiiksok karbonatliligla alagadar olaraq bu
torpaqlarin iist qat1 tigiin qolavi pH 7,6 va alt qatlara dogru artir pH 7,8.
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Tipik ¢imli-karbonatl dag-mess torpaglarinda udulmus ssaslarin miqgdar1 yuyulmus yarimtip-
da oldugundan yiiksekdir (humus horizontunda orta hesabla 39,8+3,7 m-ekv). Udulmus asas-
larin comi qatlar {izra 28,10-52,20 m-ekv arasinda dayisir. Bu torpaqlar yiiksek deraceds doy-
musdur. Kalsium ve maqgnezium udulmus asaslar cominin 90-95%-ni togkil edir.

Tipik ¢imli karbonatli dag-mess torpaglari granulometrik torkibco yiingiil vo orta gillidir. Fiziki
gilin miqdar1 46,62-51,76 %, lil hissaciklarinin miqdar1 10,86-14,64 % arasinda toraddiid edir.
Bozqirlasmis dag gahvayi (kesim Ne 2) yarimtipini Boyiik Qafqazin simal-sarq yamacinda
1946-c1 ilde H.Oliyev torofindon ayird edilmisdir.

Bu yarimtipinin yayildig1 sraziler kegmisds dag-gahvayi torpaqlarin shats etdiyi erazilards
quraq tipli meselarls Ortiilii arazilords miisahide olunur. Yuxarida geyd olunan asas sabab-
lardan gehvayi torpaq tipinin bozqirlasma prosesins an ¢ox insanin kand-tesarriifat faaliyyati
naticesinds geden dayisikliklar va iqlim dayisikliklari mithum rol oynayir [4].

Bu proseslar naticasinds megs ortiiyii kolluglar bozqir bitki ils avez olunmas: torpaga daxil
olan tizvi maddanin miqdarinin azalmasimna, kegmis mesoliklarin {izvi qaliglarinin yuyulma-
sina gotirib ¢ixarmigdir [5].

Bizim tadqiqatlar naticasinda bels gonaate golmak olar ki, ¢oman otlaq bitkilorinin pargalan-
mas1 mahsullarinin sintezi naticesinde humusun miqdar: bu torpaqlarda iist qatda (0-20 sm)
1,8-2,4%, 0-50 sm iso 1,3-1,8 % toskil etmisdir. Umumi azotun miqdar1 0-20 sm qatda 0,15-0,19
%, 0-50 sm iso 0,12-0,15 %-dir. Bu torpaqyarimtipinde karbonatlarin miqdar1 0-100 sm 11,60-
13,42 %-dir.

Bozqirlagsmis dag gahvayi torpaglarinun iist horizontunda (0-20 sm) udma tutumunun miqdar1
24.36-44,14 m-ekv arasinda dayisir asas yeri Ca?  tutur. Onun miqdar1 0-20 sm-da 15,50-29,00
m-ekv, Mg?-un ise 0-20 sm-da miqdari ise 10,00-13,50 mqg-ekv arasinda olub.

Bu torpaqlarin forqlendirici genetik slamatlarinden biri de odur ki, iist qatlardan karbonatla-
rin olmasidir. Karbonatlarin miqdari 0-100 sm qatlarda 11,60-13,42 % ve alt qatlara dogru artir.
Karbonatlarin ytiksekliyi torpaqameolagatirici stixurlarin karbonatli olmasi ve zaif riitubatlen-
mo soraitinds yuyulmanin tesirinin azlig ile izah olunur. Torpaq miihitinin reaksiyast 0-100
sm qatlarda gealavidir pH 7,5-7,7. Gil hissaciklorinin miqdari 48,02-53,62 %, lil hissaciklarinin
miqdar1 12,0-16,81 % arasinda dayisilir.

Karbonatl1 dag-mesa gahvayi (kesim Ne 5) torpaglar respublikamizin Boytiik ve Kigik Qafqaz
vilayetlerinin alcaq dagliq ve dagatayi qursaqlarinda yayilmigdir.

Dag-meso gohvayi torpaqlar asag1 mess zolaginda, deniz seviyyasindan 500-1500 m hiindiir-
litkds dag-mega qonur ve ¢gemen-mesa torpaqlar zonasi arasinda yayilmusglar.

Karbonatli gehvayi dag-mess torpaqlarinda humusun miqdar: diger yarimtiplarls miiqayise-
da bir gadar asagidir. Onun miqdarn tist qatda (0-20 sm) 1,5-2,5 %, yarimmetrlik qatda (0-50
sm) 1,3-2.0% tagkil edir. Torpaq profilinds {imumi azotun miqdar1 da humusa uygun olub,
uist qatlarda nisbaton ¢ox (0,14-0,22%), alt qatlarda isa xeyli azalir (0,12-0,14 %). Humus humat
tiplidir ve onun xeyli hissesi kalsiumla birlosmalar soklindadir. Humin tursusunun fulvotur-
sulara nisbati vahidden boytikdiir.

Karbonatli gehvayi dag-mess torpaglari asaslarla doymusdur. Ust horizontda (0-20 sm) ud-
ma tutumunun miqdari 21,18-46,00 m-ekv arasinda dayisir. Mega tokiintiisii vasitasile torpaga
daxil olan kiil elementlari (bioloji akkumulyasiya) udulmus Ca?* ve Mg?* artiq olmasina garait
yaradir. Ardic tokiintiisii vo dosenayi vasitasile torpaga har il xeyli miqdarda Ca? ve Mg?*
qaytarilir. Bu torpaqlarda udulmus asaslarin comi 0-50 sm-da 29,49-47,97 mq-ekv arasinda
dayismakls, asas yeri Ca? tutur. Onun miqdar1 0-20 sm-ds 15,00-30,50 m-ekv, Mg?*-un isa 0-
20 sm-de miqdari iss 9,00-15,16 mq-ekv arasinda olub
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Bu torpaqlarin forqlendirici genetik slamatlarinden biri ds odur ki, iist qatlardan karbonatla-
rin olmasidir. Karbonatlarin miqdar: 0-100 sm qatlarda (11,29-14,34 %) ve alt qatlara dogru
artir. Karbonatlarin yiiksakliyi torpaqamalagatirici stixurlarin karbonath olmas: va zaif riitu-
batlonma saraitinde yuyulmanin tasirinin azligi ile izah olunur. Torpaq miihitinin reaksiyasi
0-100 sm qatlarda gelavidir pH 7,6 ve profil boyu asag1 qatlara dogru pH-in qgiymati artir 8,5.
Bu asasen karbonatli stixurlarin tesirinin artmas ils slagedardir.

Qranulometrik terkibine gors karbonatl gehveyi mega torpaqlar asasen gilli ve agir gillicali
novmiixtalifliklori ilo tomsil olunmusdur. Gil hissaciklarinin miqdar1 1 m-lik qatda 32,10-54,75
%, lil hissaciklarin miqdari isa 8,13-16,23 % toskil edir.

Qonur dag-mesa torpaglar1 (kesim Ne 17) meso zonasinin nisbatan st riitubatli qursaginda
1000 (900) - 2000 (2200) m ytiiksakliklor arasinda yayilmisdir.

Boytiik Qafqazin qonur-mesa torpaqlarimnin hartarafli ve derindan tedqiqi H.O.0liyev vo Q.A.
Salamov tarafinden aparilmisdir [6].

Todgiqat apardigimiz arazide tipik qonur dag-mess torpaqglarinda humusun miqdar diger ya-
rimtiplarls miiqayisads nisbaten yiiksakdir. Ust qatda (0-20 sm) onun miqdar1 1,7-2,4 %, lakin
yarmmmetrlik darinliys ¢atanda onun miqdari 1,3-2,1 % taskil edir. Buna asasen iimumi azotun
miqdarida ytiiksak olmusdur: 0,14-0,18% (0-20 sm) ve yarimmetrlik darinlikda ise 0,12-0,16%.

Bu torpaqlarda udulmus esaslarin tist qatda (0-20 sm) comi 36.83-48.92 mg-ekv va 0-50 sm-ds
39,91-48,72 mq-ekv arasinda dayismakls, asas yeri Ca? tutur. Onun miqdar1 0-20 sm-das 26,50-
33.50 m-ekv, Mg?-un 0-20 sm-do miqdar1 isa 12,50-14,50 mq-ekv arasinda olub, profil boyu
geyri-barabar paylanir. Torpaq yarimtipinin profil boyu karbonatliq (CaCOs) miisahids olun-
mur va bu ssbabden ds, torpaq mahlulunun reaksiyasi zsif turs ve neytral miihute yaxindir:
pH-6,2-6,9. Qranulometrik tarkibina gors bu torpaqlar agir gillicali va orta gilli ndvmiixtalif-
liklorins aiddir.

Umumi kimyevi terkibina gora genetik qatlarin aydin farqlonmasi miisahids edilmir. Burada
asas yeri SiOz tutmagqla profilboyu texminan berabar paylanmisdir. Tipik qonur dag-megs tor-
paqglarinda SiO>—nin Al2Osa nisbati 8,7-6,0; SiOz-nin Fe20Os-o nisbati 15,7-21,9; S5iO2-nin R20s3-2
nisbati ise 3,8-4,1 arasinda dayisir [7].

Odoabiyyat veo soxsi malumatlara asaslanaraq Milli Park arazisinds aparilmis torpaq tedqiqat
naticalarinds asasen miisyysn olunmusdur ki, arazi daxilinds saquli zonalliq qanununa uygun
olaraq dag-ceman, qonur dag-mese ve goahvayi dag-mese torpaq yarimtiplari yayilmigdir. Har
bir torpaqyarimtipi 6ziine maxsus miinbitliye va ekoloji xiisusiyyote malikdir.
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XULASO

Todgiqat isinda quraqliq ve duzluluq seraitinde sepin yoncasinin sort ve formalarinda prolinin miqdari te-
yin edilmisdir. Niimunsaler arasinda prolinin miqdarma gors miixtalif deracods fargler askar edilmisdir. Xiisusils,
quragliq zamani prolinin miqdart duzlu seraite nazeran daha ¢ox olmusdur. Prolinin miqdarma gore alinan natice-
lars asasan, stres amillorin tasiri ilo adaptasiya mexanizmlarinin daha feal ise diismesi haqda miithakime yfiriit-
moak olar. Giiman edirik ki, tadqiq edilen yonca niimunslari duza garst daha davamlidirlar.

Acar sozlar: Medicago sativa, quraqliq, duzlulug, prolin, stres.

OITIPEAEAEHUE COAEP>XKAHWSI ITPOAVHA Y OBPA311,0B AIOIIEPHBI
(Medicago sativa L.) B YCAOBUSIX CTPECCA

PE3IOME

B mccaeaoBaTeanckoll paboTe mpeAcTaBAeHBI AaHHBIE TI0 COAEPSKAHMUIO IIPOANHA Y COPTOB U (POPM AIOLIEPHEI
IIOCEBHOM B YCAOBUSAX 3aCyXM U 3acOAeHMs. B 3aBucuMMOCTI OT BapMaHTOB OIIbITA, PAaCTeHIs XapaKTepu30BaAlCh
Pa3AMYHBIM YPOBHEM SHAOT€HHOTO IpoAnHa. COraacHO MOAy4eHHBIM AAaHHBIM, MOXKHO TOBOPUTH O DOJee aKTUB-
HOJ paboTe MeXaHM3MOB aJanTalluy Ipu BO3AeNcTBuu cTpecc (paxTopos. [loaaraercs, 4rto mccaesyemsle oopas-
LBl AIOLIEPHBI SIBASIOTCA D0A€e COAeyCTOMUMBBIMIU.

Karouessbie caosa: Medicago sativa, 3acyxa, 3acoAeHne, IIPOANH, CTpecc.

DETERMINATION OF PROLINE CONTENT IN SAMPLES OF LUCERNE
(Medicago sativa L) UNDER STRESS CONDITIONS

ABSTRACT

Content of proline in grades and forms of sowing lucerne at drought and salinity conditions provided in research
data. Plantswere characterized by various level of endogenous prolinedepending on test variation.According to the
obtained data, it is possible to tell about more activation mechanisms of adaptation under stress factors.It is assumed
that the studied samples of lucerne are more salt-resistant.

Keywords: Medicago sativa, drought, salinity, proline, stress.

Giris

Azarbaycanin iglimi yay movsiimiinde uzun miiddstli quraqhqlarla, torpaqlarin skseriyyeti
iso ham do duzlulugun normadan artiq olmasi ilo xarakterize olunur. Bitkide an avval su ¢a-
tismazlig1 yaranir. Su itkisinin qarsisinin alinmasi, suyun hiiceyrada saxlanilmasi bir ne¢o me-
xanizm {izra bag verir. Malumdur ki, stres garaitinds hiiceyranin su balansini tenzimlamayae
xidmat edan giiclii miidafio mexanizmlarinden biri ki¢ik molekullu birlagsmalarin toplanmasi-
dir. Uygunlasan osmolitlar adlanan bu birlasmalers amin tursulari, o ctimladan prolin, sokar-
lar va s. aiddir. Bunlarin hiiceyrads toplanmasi hidrolitik fermentlarin aktivlesmasi ve assimil-
yatlarin hiiceyraden axminin yavasimasi ils alagealidir. Uygunlasan osmolitlar su potensialini
asag1 salaraq, su tachizatin1 barpa etmakls yanasi, hom do fermentlari inaktivloasmadean qoru-
yub, struktur ziilallarinin tamligini temin edir, hiiceyrs membraninin funksional aktivliyini
saxlayirlar.
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Miiasir tasavviirlere gore torpagin duzlulugunun bitkiys neqativ tesiri torpaq mahlulunun
yiiksak osmotik tezyiqinden alave, ham da duzlarin toksiki tasiri ile ds baglidir. Giiclii duz
stresi zamanui bitkilorda ziilal sintezi dayanir ve ziilal komplekslorinin pargalanmasi siiratle-
nir. Prolin da daxil olmagqla,bir sira amin tursular duzluluq stresi zamani adaptasiya mexanizm-
lorini effektiv sokilde iso diismaye s6vq edirlor. Prolin bir ¢ox bitkilords biotik ve abiotik stres-
lorin tesiri zamani akkumuls olunur. Bu halda, prolin osmotik stresi azaldir, stres signalin 6tii-
riilmoasinda istirak edir, hiiceyranin redoks potensialin1 tonzimlayir [3]. Stres saraitinds proli-
nin akkumulyasiyasin1 hom onun sintezinin artmasi, hom da oksidlogsmis amin tursusunun
reduksiyasi induksiya edir. Stres zamani toplanan prolinin aksar hissesinin peroksisomlarda
qlutamatdan sintezi hesabina amals galmasi haqda malumat verilir [4].

Aparilan tadgiqat isinin maqsadi quraqliq ve duz stresi saraitinde bitki orqanizmindas prolinin
toplanmasinin dyrenilmasi olmusdur.

Tadqiqatin metodu

Tadgiqatda sepin yoncasmin (Medicago sativa L.) 8 sort ve formasindan istifads edilmisdir: Cox-
yarpagq, Sirvan, QAAF 279, Nadejda, Sinskaya, Anand, Lusiya, Lubona. Tocriibs sahasinden
gotiiriilmiis bitkilor laboratoriya seraitinde 24 saat miiddatinds quraqliq ve duz stresina (11%
saxaroza va 11% NaCl mahlullar1 vasitesila) maruz qaldiqdan sonra yarpaqlarda Bates et. al
(1973) metodu il prolinin miqdari toyin edilmisdir [12].

Tadqiqat isinin miizakirasi va onun naticalari

Ham quraqliq, hem da duz stresinin tesiri ils bitkilards toplanan prolinin miqdar1 nazarata
gora miixtalif deracads doyismisdir. Naticalor sokil 1 vo 2-da verilmisdir. Alinan naticalarden
goriindiiyti kimi, niimunslar arasinda prolinin miqdarina gore miixtslif deracads farglor mov-
cuddur. Bazi niimunalards, demsak olar ki, dayisiklik miisahida olunmur (Sinskaya), bazilarin-
da ciizi dayisiklik (Anand ve Lubona), bazilarindas ise 1,5-3 dafadan ¢ox artim diqqpati calb edir
(QAAF 279, Lusiya, Coxyarpaq, Sirvan). Xiisusils, quraqliq zamani prolinin miqdar1 duzlu se-
raite nazeren daha ¢ox olmusdur (Lusiya, Lubona, QAAF 279, Nadejda, Coxyarpag, Sirvan).
Duzlu saraitds ise Lubona ve Nadejda sortlarinda prolinin miqdar1 nazaratden asag1 olmus-
dur. Lakin bu ciir effekt quraqliq seraitinde yalniz Anand sortunda miisahids olunmusdur.

Maraqhdir ki, nazarete gors prolinin quraqliq ve duzluluq saraitlerinds xeyli deracede artimi
kontrolda prolin amin tursusunun miqdarmin asagi oldugu formalarda bas verir. Goriintir,
verilon stresin tasirine tab getirmoak {i¢iin bu formalarda miidafis sisteminin daha giiclii sokil-
ds iso diismasi talab olunur.

Sak.1 Yonca niimunolarinda quraqliq ve duzluluq seraitinds prolinin miqdar1 (uM/q);

4 3.55 3.51 3./
3.1 06 g3 31

3 -
01

11

Coxyarpaq Sirvan  QAAF279 Nadejda

1-nazarat, 2-quraghyq, 3-duzlulugq.
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Sak.2 Yonca niimunslarinda quraqliq ve duzluluq seraitinds prolinin miqgdar: (uM/q);

35 - 3'36_13.5 3.15;'.35 34
3
25 1
2
15 A
1
0.5 A
0 T T T
Anand Sinskaya Lusiya Lubona

1-nazarat, 2-quraqhyq, 3-duzlulug.

9doabiyyat malumatlarina gore prolinin oksidlasdirici strese qars1 antioksidant miidafis siste-
minda istiraki miiayyen edilmisdir [4]. Buna asaslanaraq, giiman etmak olar ki, prolin hiicey-
rads oksidlasdirici reaksiyalara sebab olan oksigenin hidroksil radikallarmin ve superoksid
radikalin “sondiiriilmesinda” istirak edir. T.N. Sosinkova ve hamkarlarinin gostardiyi kimi
stres soraitinde (mas., UV-B stialar, H20: yaratdig1 oksidlagdirici stres zamamni) Th.salsiginea
bitkisinin yarpaqlarinda va in vitro hiiceyra kulturasinda ekzogen prolin tam bitkinin va in
vitro hiiceyralarin qorunmasinda istirak edir. Eksperimentlords ekzogen prolinin slavs edil-
mosi ilo superoksiddismutaza ve qvayakol-peroksidaza kimi antioksidant fermentlarin ak-
tivliyi asag1 diismiisdiir. Miislliflarin fikrincs, bu hal prolinin OAF iigiin “tale” rolu oynamasi
ilo baghdir [9].

Prolinin bitki hiiceyrasinin tokce sitoplazmasinda yox, ham ds birbasa plastidlerds toplanmasi
bir sira alimlarin, xiisusile A.D. Hanson va s. islorinds gostorilmisdir [13]. N.L Sevyakova va
digoarlerinin apardiqlar: todqiqat islorinin naticalarine gora NaCl-un tesirinden prolinin ytiik-
sok akkumulyasiyasi bas verir. CAM tipo kecidls alagedar olaraq, bazi bitkilordes (biillur ot)
stres zamani toplanan prolin va diger osmolitlar optimal su balansimin ve membran biopoli-
merlarinin intakt strukturunun saxlanmasinda miihiim rol oynayirlar [10]. Bir cox tadqiqatgi-
lar quraqhq seraitinds qargidali bitkisinds osmotik tazyiqi tenzimlomak {iciin prolinin miq-
darmnin artmasin gostarmisler [14, 15, 17]. Barnet vo Naylor su stresi zamani hiiceyradas xeyli
miqdarda prolin toplanmasi haqda malumat vermisloar [11].

Lakin A.F. Kirillov ve hamkarlarinin fikrincs, bitki ne qadar geyri-alverisli soraito davamsiz-
dirsa, onun toxumalarinda prolinin miqdar1 davaml bitkilsrls miiqayisads hem tez artir, hom
da gox olur. Davamli bitkilerda ise prolinin miqdarimnin kontroldan kaskin farqlenaceyi qader
artmasi tigiin daha giiclii stres amilin olmasi taleb olunur [5].

O.S. Sakariyavo ve digerlarinin verdiklori malumata gora stress hassas bitkilords prolinin mig-
dar1 davaml bitkilarle miiqayisada xeyli ¢ox olmusdur. Streso davamli bitkilar yiiksok repara-
siya potensiali ilo xarakterizo olunmuslar [8]. Duza davaml bitkilarls miiqayiseda hassas bit-
kilarda prolinin xeyli artmas: barads digar islorde de malumat verilir [7]. Gostarilmisdir ki,
quraqligin daracesi artdiqca, hassas hibridlerds prolinin miqdar: daha ¢ox artir [1,14].

Stres garaitinds bitkilards prolinin polifunksionallif1 haqda ¢oxsayl faktlarin olmasma bax-
mayaraq [16], abiotik stres amillorin tasirine davamliliqla prolinin miqdar: arasinda slagenin
olmasi baradas birmenali fikirlar yoxdur. Bels, arpanin duzadavamliligi ve prolinin miqdar:
arasinda korrelyasiyanin olmamasi, duza ve soyuga yiiksok hassaslig1 ilo farglonen arabidop-
sis mutantlarinda prolinin miqdarmin ¢ox olmasi, normal va asag1 temperaturlarda diiytiniin
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soyugadavamli genotiplorinds prolinin miqdarmin hassas genotiplords oldugundan az olmasi,
diiyii sortlarinin quraqhiga davamliligs ils prolinin miqdar1 arasinda, transgen tiitiin ve kar-
tof bitkilerinds ise duzadavamliliqla prolinin miqdar1 arasinda miisbat korrelyasiyanin ol-
masi barodo moalumatlar verilmisdir [6].

Giiman olunur ki, bu va ya digar stressora qarsi bitkilarin davamliligi ils prolinin miqdar: ara-
sinda asililgin olmamasina sabsb onlarin adaptasiya xiisusiyyatlarinin diger stres-protektor
mexanizmloarinin, massalen, fermentativ antioksidant sistemin daha effektiv isi vo (vo ya) diger
osmolitlarin toplanmasi ile baghlig: ola bilar.

Prolinin migdarma gore alinan naticalars asasen, stres amillarin tasiri ilo adaptasiya mexanizm-
lorinin daha feal iso diismasi haqda miihakims ytiriitmak olar. Todqiqatlarimizda quraqhq se-
raitinde prolinin miqdar1 duzluluga nazesran ¢ox olmusdur. Bu, yonca bitkilarinin quraqhga
daha hassas olmasi barads fikir sdylemays asas verir. Belslikls, giiman edirik ki, tedqiq edilen
yonca niimunalari duza qars: daha davamlidirlar.
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ABSTRACT

The regularities of the kinetics of the sorption of zinc ions on the KU-1 cation exchanger and phosphorus-
containing sorbent synthesized on the basis of butadiene-styrene rubber were studied. On the basis of the results
it was defined that the process of sorption of zinc ions on the cation exchanger proceeds by an ion-exchange mecha-
nism. The kinetics of this process is a combination of external and internal diffusion kinetics (with some predomi-
nance of external diffusion kinetics) and is better described by the pseudo-second order reaction model. In addition,
a certain contribution to the overall speed of the process is made by the interaction of the sorbed ions with the
functional groups of the cation exchanger. It was proved that the phosphorus-containing sorbent synthesized on the
basis of butadiene-styrene rubber is more effective for the sorption of zinc ions in comparison to industrial cation
exchanger.

Keywords: phosphorus-containing cation exchanger, zinc, sorption, kinetics.

CPABHEHME KMHETUKN COPBIIIM MOHOB IMHKA HA KATUOHUTE KY-I1 U
CMHTE3MPOBAHHOM HA OCHOBE BYTAANEH-CTUPO/ZbHOI'O KAYUYYKA
DPOCPOPCOAEP)KAIIIEM COPBEHTE

PE3IOME

ViccaeaoBaHBl 3aKOHOMEPHOCTY KMHETUKY COPOLIMM MIOHOB IIMHKA Ha KatnoHute KY-I u cunTe3mpoBaHHOM
Ha OCHOBe OyTaAMeH-CTUPOABHOIO Kayuyka ¢ocdopcodepkaliem copbenre. Ha ocHoBaHUI pe3yAbTaTOB yCTaHOB-
A€HO, YTO Ipoliecc COpOIMM MOHOB LIMHKa Ha KaTMOHMTe IIpOTeKaeT 110 MOHOOOMeHHOMY MexaHusMy. Kunernka
AQHHOTO ITpoliecca IpeaCcTaBAaser co00J1 KOMOMHALIMIO BHEIIHEeN 1 BHYTpeHHe AI/ICI)CI)yBI/IOHHOIZ KMHeTHKHU (C He-
KOTOPBIM ITpeodaajaHyeM BHeITHel A1$PY3NOHHON KMHETUKI) U AYYIlle OIVCHIBAETCA MOAEABIO peaKIINI TICeB-
A0BTOpOro nopsaka. Kpome toro, ompesgeseHHsI BKAa4 B OOIIYIO CKOPOCTh IIpoOIecca BHOCUT CTaAMsI B3alIMO-
AETICTBUSA COPOMPYEMBIX IOHOB ¢ PYHKIIMIOHAABHBIMM I'PYIIIaMI KaTMOHNTA. JO0Ka3aHo, 9TO 4451 COpOLMIU MOHOB
LMHKa CMHTe3VPOBaHHBINI Ha OCHOBe OyTaAMeH-CTUPOABHOTO KaydyKa pocdopcosepsKammii COpOEHT SIBASIETCS
601ee 5 PeKTUBHBIM B CpaBHEHUN C IIPOMBIIIAEHHBIM KaTHOHUTOM.

Karouessble caoBa: pocdopcosepskaminii KATUOHNUT, IIMHK, COPOLILI, KMHETHUKA.

SINK IONLARININ KU-I KATION OVOZLOYICiSi VO BUTADIEN-STIROL KAUCUK OSASINDA
SINTEZ OLUNMUS FOSFOR TORKIBLi SORBENTIN UZORINDO SORBSiYASININ
KINETIKASININ MUQAYiSOSi

XULASO

Sink ionlarinin KU-I kation avazlayicisi ve butadien-stirol kauguk asasinda sintez olunmus fosfor terkibli sor-
bentin {izerinda sorbsiyasinin kinetikasinin ganunauygunluglar: aragdirilib. Naticalar asasinda teyin olunub ki, sink
ionlarinin kation avezlayicisi iizerindas sorbsiya prosesi ion miibadilasi mexanizmine uygun olaraq hayata kegirilir.
Bu prosesin kinetikasi xarici ve daxili diffuziya kinetiklarinin birlesmasidir (xarici diffuziya kinetikasinin bazi iis-
tiinliiklari ile) ve psevdo ikinci reaksiya modeli ilo daha yaxs1 tesvir edilir. Bununla yanasi, sorbsiya olunan ionla-
rin kation avezlayicisinin funksional qruplar ile qarsiligh slagesi prosesin iimumi siirstine miiayyen bir tohfs verir.
Butadiyen-stirol kauguk asasinda sintez olunmus fosfor tarkibli sorbent sink ionlarinin sorbsiyasi tigiin sanaye is-
tehsali olan kation avazlayicisi ilo miiqayisade daha effektivdir.

Acar sozlar: fosfor torkibli kation avazlayicisi, sink, sorbsiya, kinetika.
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Introduction

It is necessary to use complex-forming ion exchangers, which possess high affinity for poly-
valent and heavy metals in order to solve technological problems associated with obtaining
high-purity substances in the processes of separation, recovery, concentration of rare and non-
ferrous metals. Such compounds include phosphorus-containing cation exchangers with phos-
phoric acid groups [1-2].

The study of sorption kinetics makes it possible to determine the rate of attainment of equilibrium,
the maximum working capacity of an ion exchanger for a certain solution composition, and
the mechanism of interaction of metal ions with ion exchanger during sorption.

The kinetics of the sorption of zinc ions from aqueous solutions with KU-I cation exchanger
and phosphorus-containing cation exchanger synthesized on the basis of butadiene-styrene
rubber was comparatively studied in this paper under static conditions.

Experimental

The cation exchanger KU-I was produced at the Riga Reagent plant. Phosphorus-containing
cation exchanger was synthesized on the basis of industrial polymer — butadiene-styrene rubber
of the DSSK brand by the reaction of oxidative chlorophosphorylation using PCls in the presence
of oxygen, followed by hydrolysis of the resulting modificant. The method of obtaining the
sorbent was described in the early works [3].

Working solutions of zinc sulfate were prepared by dissolving a sample of ZnSOs«x7H20 in an
appropriate amount of distilled water. The pH value in the solution was established using an
acetate-ammonia buffer solution.

A 200 ml flask equipped with a magnetic stirrer was used in order to study the sorption kinetics
by limited volume method [4]. 90 ml of a previously prepared solution with a component con-
centration of 10*mol'L! was placed in a flask. The experiments were carried out at a constant
temperature of 23 + 2°C and pH 6 (the indicated acidity of the medium is optimal). 0.3 g (in
terms of absolutely dry) cation exchanger was placed in the solution. Analysis of the content
of elements in all solutions was performed by spectrophotometric method [5]. The volume of
taken samples did not exceed 2% of the total volume.

Results and Discussion

Fig.1 shows the dependence of the sorption of zinc ions on time using the KU-1 cation exchanger
and the synthesized phosphorus-containing sorbent. It is seen that for the KU-1 cation exchan-
ger the sorption amount reaches a constant value in 45-60 min, while for the phosphorus-con-
taining sorbent achieving equilibrium cationite-zinc salt solution occurs after 15-20 minutes.

Figure 1. Kinetic curves of sorption of zinc ions (Czna = 103mol'L", T =23 + 2°C, pH 6):
1-cation exchanger KU-1, 2 - phosphorus-containing sorbent

a, mmol/g

[ I S R T L= NN}
L

7, min
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It is known that the sorption process is complex and multi-stage, and the cumulative consi-
deration of all stages of this process is difficult to implement, therefore, it is usually resorted
to simplifications using the principle of the limiting stage [4].

The contribution of external diffusion to the sorption of zinc ions on the KU-1 cation exchanger
and the phosphorus-containing rubber sorbent can be described by the equation (1):

In(1—F)=-y-t, 1)

where F is the rate at which equilibrium is reached, calculated by formula F = oy a, (a:—the

amount of sorption (mmol/g) at time f, a. is the amount of sorption in the equilibrium state
(mmol/g)); v is some constant value for these conditions; ¢ - sorption time (min).

The dependence -In(1- F) = f(t) is shown in Fig.2

Figure 2. Dependence of -In(1- F) on time ¢ for sorption of zinc ions: 1-cation
exchanger KU-1, 2-phosphorus-containing sorbent

-In(1-F)

/—_// 1
0 5 10 15 20 25 30 35
¢, min

QPN W R,
I TR Y R

As can be seen from Fig.2, only in the initial sections there is a rectilinear dependence of the
function -In(1- F) = f(t), and the kinetic curves do not describe only the external diffusion me-
chanism throughout the entire process. In the course of the process, the influence of the external
diffusion factor decreases, while the intradiffusion factor increases, and for the phosphorus-
containing cation exchanger synthesized by us this effect occurs much earlier than for the in-
dustrial cation exchanger. This means that the process proceeds in a mixed diffusion mode,
i.e. It is controlled by diffusion in the solution film and diffusion in the cationite grain [6].

In order to evaluate the contribution of internal diffusion to the sorption process, the empirical
equation (2) is used:

at = kd - tl/z, (2)

where a: is the amount of sorbed ion per unit cation exchange mass at time t, mol/g; ks is the rate
constant of internal diffusion, mmol-g -!-min5; t-sorption time, min.

Evidence that the stage limiting the sorption process is internal diffusion is the observance of
a rectilinear relationship in the coordinates a: - t2 (Fig. 3).

In most cases this dependence is multilinear and is characterized by 2-3 sections, and is des-
cribed by the equation [7]:

a; =k t/2+4, 3)
where A is the segment cut off on the ordinate axis of the a: = f (/2) dependence.

The quantity A in equation (3) characterizes the thickness of the boundary layer. The initial
section describes the diffusion of sorbate through the solution layer to the surface of the sorbent
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(external diffusion kinetics). The second section, from whose slope the rate of internal diffusion
is determined, describes the intrinsic diffusion process itself [7]. It should be noted that in all
cases, the process of diffusion of zinc ions on the cation exchanger KU-1 and the phosphorus-
containing sorbent synthesized on the basis of butadiene-styrene rubber is described by equation
(3), i.e. there is a mixed kinetics. In this case, the kinetic parameters corresponding to internal
diffusion characterize the slope angle of the second section; The segment cut off by the conti-
nuation of this straight line on the ordinate axis is proportional to the thickness of the film
surrounding the ion exchanger grain [8-10]. The rate constants of the external and internal
diffusions are presented in Table 1.

Figure 3. Dependence a:- "2 for sorption of zinc ions: 1-cation exchanger KU-1, 2 - phosphorus-containing sorbent

a,, mmol/g
7 .

(=T R SR =)
L
—_

0 2 4 6 8

A2 min?

Table 1. The rate constants of the external and internal diffusions

Cationite The rate constants of The rate constants of the internal diffusion
the external diffusion
Y R? ks, mmol-g! min?®° A R?
Cationite KU-1 0,0806 0,8143 0,5243 1,1399 | 0,9878
Phosphorus-containing cationite | 0,3881 0,8866 0,1993 47925 | 0,7118

R - is the correlation coefficient

It is assumed that a substantial contribution to the kinetics of the entire process can be made by
the sorption proper phase. Therefore, to describe the pattern of this kinetic stage, the pseudo-
first and pseudo-second order patterns of the reaction were used, which in linear form are
expressed by equations (4) and (5) [7]:

In(a, —a;) = lna, — k; - t, 4)
t/at = 1/(k2 - a2) + (1/ae) "t ©®)

where a. and ar-the value of equilibrium sorption and the value of sorption at time f, respectively,
mmol/g; ki, k2 are the rate constants of the sorption of the pseudo-first (min-1) and pseudo-se-
cond orders (g/mmol'min), respectively. According to the equation (4) the In(a-a:)-t dependence
must represent a straight line from which the values of ki and 4. can be determined. Figure 4
shows the dependences In(a. - a:) - t and t/a: - t. The values of ki and a. calculated from these
dependencies are given in Table 2.

It should be noted that, in spite of sufficiently high correlation coefficients, the values of a,
obtained from the line In(ae.-a:) - t, in most cases do not coincide with the experimental values
of a.. From the dependences t/a: - t, according to equation (5), k2 and a. were calculated. Com-
parison of the results of the use of pseudo-first and pseudo-second-order models (Table 2) for
describing the kinetics of sorption of the investigated zinc ions shows that for the phosphorus-
containing sorbent in most cases the pseudo-second order equation makes it possible to describe
the experimental data with higher correlation coefficients.
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Figure 4. Dependencies: a - [n(a. - at) - t; b - t/at - t: 1 cation exchanger KU-1, 2 - phosphorus-containing sorbent
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Table 2. The rate constants of the external and internal diffusions

Cationite The pseudo-first-order model | The pseudo-second-order model
Qe ki R? Qe k2 R?
Cationite KU-1 12,3055 | 0,0619 0,9801 4,8333 | 0,0325 0,9761
Phosphorus-containing cationite 13,7816 0,3259 0,9308 6,0168 0,2562 0,9991
Conclusion

As a result of processing the kinetic curves of sorption of zinc ions on cation exchanger KU-1
and phosphorus-containing sorbent synthesized on the basis of butadiene-styrene rubber, it
is defined that the mechanism of the process is rather complicated. The low concentration of
the zinc salt solution leads to the fact that diffusion of the solution film contributes to the overall
process speed. The mixed diffusion mechanism indicates the effect of diffusion on the cationite
grain. The application of the equations of chemical kinetics has shown that a certain contribution
to the overall process speed is made by the interaction stage of the sorbed ions with the functional
groups of the cation exchanger. And the use of phosphorus-containing sorbent is more effective
in comparison with the industrial cation exchanger.

The results obtained can be useful in developing the sorption technology for purification of
natural and waste water from zinc ions using phosphorus-containing sorbent based on buta-
diene-styrene rubber.
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PE3IOME

AAs pacIpeHNs CBIpbeBoil Gasbl 1 MOBHIIIEeHN: 9PPEKTUBHOCTU CyAbPOHATHBIX IIPUCaJOK UCCAeA0BaHa
BO3MO>KHOCTD VX CHHTe3a Ha OCHOBe CyAb(OMETUANPOBAHHOIO J04ennA¢eH04a, T0AyIeHHOTO C UCII0Ab30BaHIEM
TeTpaMepoB IIpomnleHa. PazpaboTaHHbIe HelTpaadbHasl U CpeiHeIleA09Has! TMAPOKCUA0AennA0eH31ACyAbgo-
HaThl KaAbLVS IOAHOCTBIO PacTBOPUMEI B MacAe, XapaKTepU3YIOTCS XOPOIIUMY (PUBNKO-XUMIIECKUMU U PYHK-
IIMIOHAaABHBIMU CBOJICTBaMU U IO TIOKa3aTeAsM KadecTBa ITPeBOCXOAAT 3apyOesKHBIN aHaA0T — CyAb(POHATHYIO ITPU-
caaky Xarrek 6060 M. IBAssch MHOTOQYHKITMOHAABHBIMY IIPUCaaKaMIi, OHU IIPpU BBedeHuu B Macao M-11 B pkoH-
HeHTpanyy 5% 3HaYMTeABHO YAYYINalOT €T0 MOIOIINe, AUCIIeprupyIolre, TPOTUBOKOPPO3MIOHHBIE COVICTBA I CTa-
OMABHOCTD IPOTUB OKVMCAEHIL.

CuHTesnpoBaHHBIe CyAbPOHATEI 001a4al0T ITOBBIIIEHHO TEPMITIECKO CTabMABHOCTLIO U 11O AaHHOMY ITOKa-
3aTeAl0 HeCKOABKO IPeBOCXoAAT npucaaky Xaiitexc 6060M.

C ncrnoap3oBaHneM IOAYIE€HHON CpeAHeIeA09HON p1caldK/ B CpaBHUTEABHO HeDOABIINX KoardecTsax (3%)
paspaboTtaHo MoTopHOe Macao Tura M-10I2, koTopoe 1o roKa3aTeAsM KadyecTBa OTBedaeT IpeAbsIBAsIeMbIM Tpe-
OoBaHILIM.

Bricoxas spPpekTnBHOCTL pa3dpaboTaHHLIX PMCajOK IO3BOASET MCIIOAb30BaTh X B KauecTBe MOIOIIle-AVCIep-
IMPYIOIIero KOMIIOHEHTa B COCTaBe COBPeMEHHBIX MOTOPHBIX Macea IIpy OOIleM CHIKEeHUM pacxoda IpHUcasok B
KOMITO3UIIMSIX.

Karouesnbie caoBa: gogennadeHos, cyabpomMeTnanposanue, cyabQpoHaTh, MHOTO(PYHKIIMOHAaABHEIE TTpHCa-
KI1, MOTOPHbIe Macaa, QYHKIIMOHAAbHBIE CBOVICTBA.

MULTIFUNCTIONAL SULFONATE ADDITIVES FOR LUBRICATING OILS
ABSTRACT

To expand the resource base and improve the efficiency of sulfonate additives the possibility of their syn-thesis
based on sylphomethylated dodecylphenol obtained by using propylene tetramer were investigated. Developed
neutral and average alkaline hydroxydodecylbenzylsulfonate calcium completely soluble in oil, charachterized by
good physic-chemical and functional properties in terms of quality superior to foreign analog-sulfonate additive
Hitech 6060M. Being multifunctional additives they are introduced into M-11 oil at the concen-tration of 5% signi-
ficantly improve its washing detergent, dispersant, anticorrosion properties and stability against oxidation.

Synthesized sulfonates possess improved thermal stability and by this indicator are superior to Hitech 6060M
additive.

Using obtained average alkaline additive in relatively small amounts (3%) M-10G: type motor oil was deve-
loped which meets the terms of quality requirements.

High-performance of designed additives allow to use them as detergent-dispersant component in the basis
of modern motor oils with general decrease in the flow of additives in the compositions.

Key words: dodecylphenol, sulphomethylation, sulfonates, multifunctional additives, motor oils, functional
properties.

SURTKU YAGLARINA COXFUNKSIYALI SULFONAT ASQARLARI
XULASO

Sulfonat asqarlarmin gesidlerini genislondirmak va tasir effektini yiiksaltmak magsedils onlarin tetramer
propilenin istirak: ile alman dodesilfenolun sulfometillosmasi mahsulu ssasinda sintezinin miimkiinliiyii tadqiq
edilmisdir.Islonib hazirlanmig neytral ve orta galavili kalsium hidroksidodesilbenzilsulfonatlar yagda tam hall olur,
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yaxs1 fiziki-kimyevi, funksional xassealare malikdir ve keyfiyyat gostaricilorine gérs xarici analoq olan Xaytek 6060M
sulfonat asqarindan iistiindiirler. Alinmis asqarlar ¢oxfunksiyalidir. M-11 yagia onlardan 5% qatiliqda slave edil-
dikde yagin yuyucu, dispersiyaedici, korroziyaya ve oksidlasnmaye qars1 stabillik xassalari shamiyyatli deracade
ytiksalir. Sintez edilmis sulfonatlar yiiksak termiki stabilliye malikdir ve bu gostariciys gora Xaytek 6060M asqarimn-
dan tistlindiirlor.

Alinmus orta golovili asqardan nisbaten az miqdarda (3%) istifade etmokls keyfiyyat gostoricilari ils biitiin
toloblara cavab veran M-10Q 2 tocriibi motor yag1 islonib hazirlanmisdir.

Sintez edilmis asqarlarin yiiksak tesir effektine malik olmalar: onlardan asqarlarin imumi sarfini azaltmagqla
miiasir motor yag kompozisiyalarinda yuyucu-dispersedici komponent kimi istifade etmays imkan verir.

Acar sozlar: dodesilfenol, sulfometillasms, sulfonatlar, coxfunksiyali asqarlar, motor yaglari, funksional xassalari.

BBeaenue

ITpn cosaanmm BbICOKOD(PPEKTUBHBIX MOTOPHBIX Macea, OTBeUaIONIMX y>KeCTOYeHHbIM Tpebo-
BaHMSM COBPEMEHHOM U MepPCIeKTUBHON TeXHUKM, IIMPOKO IIPUMEHSIOT IIpUCcaAKy pa3And-
HOTO HazHaueHNsI, B TOM 4lcAe, MOIOIIle — AMCIIepTUPYIONe Ipucaiki cyAb(po-HaTHOIO TH-
ra. baarogapst BRICOKMM 9KCILAyaTallMIOHHBIM CBOJICTBAM He(PTsAHbIEe U CUHTe-TI4ecKue CyAb-
¢doHaTHI IpU CpaBHUTEABHO HeOOABIINX KOHIIEHTPaIsAX oOecredBaloT MOTOPHBIM MacAaM
BBICOKIe MOIOIIlee —AMCIepTupyionne 1 HeliTpaanuayomue csoiictsa [1]. Ocobenno nepc-
IeKTUBHBI aAK1A(PEeH0ACYyAb(POHATHI 111eA109HO3eMeAbHBIX MeTaAA0B, KOTO-phle HapsAy C MO-
IoIIee — AVCIePIUPYIOINMY yAYUIIaiOT TakKe ITPOTMBOKOPPO3MOHHbBIE, aHTMOKICAUTE AbHbIE
U TIPOTUBOM3HOCHBIE CBOJICTBA Macea, 4TO MO3BOAsIeT UCI0Ab30BaTh UX IIPU CO3AaHNUU CMa-
30YHBIX KOMITO3MITNIT KaK MHOTO(YHKIIIOHAaAbHBIE ITPUCcasKu|[2].

Hanboaee npueMaeMbIM CbIpbeM A5 UX TIOAYYEHMS SBASIOTCS OAUTOMEPHI 9TrAeHa (ppaKium
C20-Cas m oauromepsnr npormaena ¢ppakuun Cis-Cao. Oanaxo, B crpanax CHI' cunTetnyeckne
cyab(oHaTel He BhIpabaTHIBAIOTCA 13-32 OTPaHMYEHHOIO ITPOMBIIIAEHHOIO IIPOM3BOACTBA
BBICOKOMOAEKYASPHBIX 04edpuHoB. Kpome Toro, ykasaHHbple 0AeMHBI ABAS-IOTCSA CMEChIO
HelpeaeAbHbIX yTAeBOAOPOAOB Pa3AMYHON MOAEKYASPHOI MacChl U IPU OlLleHKe (PU3MKO-
XUMMYECKMX U (PYHKIIMOHAABHBIX CBOJCTB IIPUCAa0K, ITOAYYeHHBIX C X IpYMeHeHueM, BO3-
HIKAIOT AOIOAHUTEAbHbIEe 3aTPyAHEHM.

ITosTOMY OIlpeseAeHHbIN MHTepeC IIPeACTaBAAIOT MCCAeJ0BaHNs 110 pa3paboTKe aakua-ge-
HOACYAb(POHATOB HAa OCHOBE MHAMBUAYaAbHBIX 0A€(pUHOB — TeTpaMepoB MpOIINAeHa, KOTO-
PBIiT SIBAAETCS AOCTYIIHBIM ITPOMBIIIAEHHBIM MPOAYKTOM. JojernadpeHoa, IOAydeHHbIN U3
yKa3aHHBIX OAMTOMEpPOB, II0 IIOKa3aTeAsM M CTabMABHOCTM COCTaBa IIPEBOCXOAUT aAKMA-
deHoapl Ha OCHOBe cMecu O4epUHOB. B HeM OTCYyTCTBYIOT HM3KOMOAEKYASpPHBIE aAKIA-
(¢enoanl, a cogepkanue 4uaaknAPpeHoA0B He IIpeBbiaeT 5%.

B cBsi31 ¢ 9THM HaMM OCyIIIeCTBAeH CMHTe3 MHOTO(YHKIIMOHAABHBIX IIPIUCAaJ0K C Pa3dANIHON
IIIeA0YHOCTBIO C MCII0Ab30BaHMeM AoJelnadeHosa 1o MeToAy[3] u mccaeaoBaHO UX BANA-
HMe Ha CBOJICTBA CMa30YHBIX MaceA.

BKCHepI/IMEHTaﬂbHaﬂ 9aCTb

Vcxoanbiit AgoaernadeHoA BeIpabaThIBaeTCsl aAKMANpOBaHNEM (QeHoAa TeTpaMepaMi IIpo-
MLA€Ha B IIPUCYTCTBUN CyAbPOKATUOHNTA U MIMeeT cAeayionne Ppu3NKO-XMuJecKue rmoka-
3arean: nAoTHOCTH nipu 20°C -924,6 xr/ M3 1oKasateap IIpeAOMAEHIS n,ZJ0 -1,5040 ; moae-
KyAspHas Macca—260; Temnepartypa scrbimky —115°C.
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Aas moayuenus cyabpoKuUCAOT JoAennadeHola UCI0Ab30BaH MeTo/ Cyab(OoMeTnANpPOBa-
HIS TUAPOKCUMeTaHCYyAb(POHATOM HaTpus [4], KOTOPHIT MCKAIO4aeT oOpa3oBaHue KICAOTO

Ty4poHa.

Peaxiuio cyabpoMeTnAMpOBaHNs OCYIIeCTBASAY, IIPM MOABHOM COOTHOIIEHWUN AOAEIINA-
Penoa: rmapoxcumerancyabpoHaT HaTpus, pasHOM 1:1, Temmniepartype B npegeaax 70-80 0C B
Teuenne 104 B pacTBope HOHaHa. 3aTeM B3alIMOAENCTBUMEM OOpa3yIoIIerocs IMAPOKCHU-
A04e11A0eH31ACy AbpoHaTa HaTPMsl C BOAHBIM PacTBOPOM rugpokcuga kaapius( 0,5 Moap )
npu temnepatype 70-80°C B Teuenne 54 cuHTe3npoBaH HelTpaabHblil cyabdponat HCKca.
Cymky I0OAy4eHHOIO TIMAPOKCUAOAINAOeH3NACYAb(pOHATa KaAblUs HPOBOAMAM IIPU
Ttemreparype 125-130°C B Teuenue 34 OXaa’XAeHHBI IPOAYKT peakuuy pasdaBAsIan AO-
ITOAHUTEALHO HOHAHOM B MaccoBOM cooTHomeHnn 1:1, nenTpudyruposaan A4s oTieAeHus
MeXaHI4eCKIX IIpUMecell ¥ OTTOHAAU PacTBOPUTEAb.

KapOonaranmeit HeliTpaabHOIO CyAb(POHaTa AMOKCUAOM yIAepoJa B IIPUCYTCTBUN M30BITKa
TUAPOKCHAA KaAbLVsl, IPOMOTOpa-MeTaHOAa, MacAa-pa3dasuteas M-6 noaydeHn cpeanere-
aouyHoM cyabdonar Kaapuus (CC-150ca). B xauecTBe pacTBOpuUTEAs MCIIOAB30BAaH TOAYO4,
TeMmIiepatypa peakuun 40-45°C, mpoA0AXXKUTeABHOCTD 14.

Cocras 1 cTpoeHne cyAb(poHaTOB ITOATBEP>KAEHBl MeTOJaMM DAeMeHTHoro aHaamusa u VK-
cnexkrtpockonun. Cogep>kaHue akTHMBHOIO BelllecTBa B IIpHUcajka oOIlpejeaeal MeTOAOM
JKMAKOCTHOM a4COpOIIMOHHOI MUKPOXpOMaTOrpaduIL.

B VIK-cniekTpax cyAb(pOHATOB HPUCYTCTBYIOT IIOAOCH rnoraomenus B odaactu 1050-1070 u
1160-1250 cM™!, BO3HMKaIOIINe B pe3yAbTaTe BaAe€HTHBIX CUMMETPUYHBIX U aCMMMeTPUYHBIX
koaebanuit cesasu S=O rpynnsl SOz, moaocsl B o0aactu 3100-3500 cM! 00yca0BA€HBI BadeHT-
HpIMU KoAeOaHysiMy OH-rpynmsl. VIK-moaocsr B 06aactu 840-880 cm! xapakTepusyor 1, 2,
4, 6-3aMelleHIs B apOMaTIUYeCKOM KOAblle, I10A0ChI IToraomienns n odaactu 1420-1440 cm!
XapakTepHbI 4451 depopMalmoHHbIX KoaeOanumii rpyrmsr CH-Ar.

Vccaegobanue GpU3MKO-XMMMUIECKUX M (PYHKIIMOHAABHBIX CBOJCTB IIOAYYEHHBIX CyAb(POHATOB
IIPOBOAVIAY CTaHAAPTHBIMM Aab0OpaTOpHBIMU MeTogamu. Molomiue cBOJICTBa OIlpeaeasan Ha
ycranoske 113B, ancneprupyromme covictsa npu 250°C — mo metoay [5]. Ilporusokopposn-
OHHBbIe cBOJicTBa olleHnBaau Ha npudope AK-HAMIN npu 140°C B Teyenue 25 4, crabuab-
HOCTbh IIPOTUB OKucAeHus — Ha npudope AK-HAMI B teyenne 30 u mpu 200°C. Tepmu-
4ecKyl0 CTaOMABHOCTh NpucagokK uaydaam Ha gepusatorpade turma OA-102T cucremsr
Ilayauk (Benrpms) B AMHaMI4YeCKOM pe>XKMMe Harpeba CO CKOpocThio 5°C/MUH. Ha BO3AyXe.
DTaA0HOM CAY>KIA POKAACHHBIN OKCUA aAIOMUHUSL.

Pe3yabTaThbl 1 X 00CyXayHUE

IToayuennsie npucaaku HCKca n CC-150ca mpeacTaBAsioT co0O0it BsA3KMe KUAKOCTY TeMHO-
KOPMYHEBOTO 1IBeTa, XapaKTepUCTUKM KOTOPBIX IIpeacTaBaeHbl B Ta0a.1. Tam ke aas cpas-
HeHIs IIOKa3aHbl aHaJOTMYHBIe IIOKasaTeAl AAsl M3BeCTHOM CyAb(OHATHOM IIpMCcaiKM
Xaitrek 6060M, moaydyeHHoil Ha Oasze CHHTeTMYeCcKUX aakmaOeH3010B. Kak caeayer ms
NIpUBEAEHHBIX AAHHBIX, CMHTE3/[POBAHHbIE HOBble MOAMQPVKAIINN IIPUCAAOK aAKUAPEHOA —
CyAbOHATHOTO TUIA ITOAHOCTHIO PacTBOPMMBI B 0a30BOM Macae, 001aaloT XOpPOIINMU
Pusuko-xuMmueckumy 1 QyHKIIMOHAABHBIMU CBOVICTBaMH. Byaydm mpmcagkamMu MHOTO-
(PYHKIIMOHAABHOTO AEVICTBUSI, OHU 3HAUMTEABHO YAYYIIalOT MOIOIINe, AUCIepIupyIoliue,
IIPOTUBOKOPPO3MOHHBIE CBOVICTBA U CTaOMABHOCTD IPOTHB OKMCAeHus Macaa M-11.
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Mnozopynxyuonarviole cyrbPonammole npucadku Kk cCMaso4HbIM MACAAM

ITo HeKOTOpHIM (PUIMKO-XMMUYECKMM II0Ka3aTeAsM (CO4ep>KaHMIO aKTUBHOIO BeIllecTBa,
MeXaHMYeCKMX IIpUMecell, CTeleHM YMCTOTHI) paspaboTaHHbIE TIMAPOKCUAOAEIUAOeH3NA-
Ccyab(pOHATBI KaAbLMs IIPeBOCXOAAT Npucaaky Xairek 6060M. ITo MorommM cBoiicTBaM 9T
MpUCcaAKI HaXOASTCs Ha YPOBHe 3apyOe>KHOTO aHaAora, a 110 CTaOMUABHOCTY IIPOTUB OKIICAe-
HILS, AMICTIEPTUPYIOIIMM M POTUMBOKOPPO3MOHHBIM CBOJICTBAM IPeBOCX0AAT ero. Tak, mpu
sBegennu B Macao M-11 npucagok HCKca u CC-150ca B koH1IeHTpanun 5% Kopposus Ha
CBMHIIe cocTaBAseT 43 1 24 1/M? COOTBETCTBEHHO, B TO BpeMsI Kak 445 Ipucaaku Xarrtek 6060M
9TOT NOKa3aTeAb paBeH 85 r/m2.

IToaydyeHHble AaHHBIE COTAaCyIOTCSI C pe3dyAbTaTaMll T€PMOAHAAUTUYECKUX MCCAeAOBaHUI
npucagok. CuHTe3aupoBaHHbIe CyAb(OHATHI 001a4al0T BLICOKOI TepMUYECKO CTabMUABCTHIO
U II0 DTOMY IapaMeTpy IPeBOCXOAAT 3apyOesKHBIN aHaAor. Tak, TeMnepaTypa, IIpu KOTOPOI1
noreps Maccsl tpucagdok HCKcea n CC-150ca cocrasasiet 50%, gocturaetr cooTBeTcTBeHHO 405
n 430°C nportus 400°C aaa npucaaxu Xavirek 6060M.

Ta6111/1ua 1. dusuKO-XUMMUIECKUe 1 Cl)yHKLU/IOHaAI)HI)Ie CBOJVICTBA CUHTETUYIECKIIX CyAI)Cl)OHaTHLIX nprcagox.

CyapdoHaTe KaaAbIINA

IToxasaTean HCKca CC-150ca Xarirex
6060M
Ileaounoe uncao, mr KOH/T 36 152 142
Maccosaa goasa, %
cvAbdOHaTa KaAbLINA 47 32,9 30
KaABbILIMA 3,1 5,7 -
MeXaHI9eCKIX IIPIMecert 0,04 0,03 0,05
3oapHOCTE cyabdaTHas, % Mac. 11,4 23,8 231
Crenensuncrorsl, mr/ 1001 250 200 300
Moro1ne cBOIICTEa Ha YCTAaHOBKE
[13B, baaaer* 0,5 0 0,5
Aucneprupyiomas crnocoSHOCTh
mpn 250 ° C, %= 60 70 60
Kopposna na cBunLe, /a2 43 24 85
CrabmapHOCTb IPOTHE OKMCASHN, %o *: 0,6 0,3 0,9
ocaloK
IIPHPOCT BU3KOCTH 59 42 78

Tepmiraeckas cTadILIBHOCTE:
Temmnepatypa,” C,cootsercrByioman
[OTEePEe MAacCH

10% 300 315 290
50 % 405 430 400
PactsopmMocTs B Macae [Toanan

*Macao M-11 ¢ 5% npucadxu

BoisiBaeHHAas MHOl"O(l)YHKLU/IOHa/H)HOCTL 1 BBICOKAasI 9(1)(1)eKTI/IBHOCTb IMOAYyY€HHBIX ITPMICalOK
O6’I)}ICH}IGTC5I, IO-BUAVIMOMY, HAaAM4IVEM B MX COCTaBe q)eHOAI)HOFO ImapoKcnia, aaAKnuAbHOIO
paankaaa, CYAb(l)OHaTHOFO c])parMeHTa U X BHYTPUMOAEKYASIPHBIM CTHEPTI3MOM.

Cpegnemeaounas npucagka CC-150ca nccaegosaHa B KayecTBe MOIOIIe-AVCIIE PIUPYIOIETO
KOMITOHEHTa B COCTaBe KOMITO3ULIMM MPUCaJZ0K MOTOPHOIoO Macaa M-Iz, mpeHa3HaueHHOro A4s
aBTOTPaKTOPHBIX Au3eaell. PesyabraTel 2a00paTOpHBIX MCIIBITaHMIA (TabA4.2) TIOKa3aau, uyTo
IIpUMeHeHNe CUHTe3MPOBAaHHOTO cyAb(oHaTa B Koamdyectse 3% oOecrieuynBaeT IOAydeHUe
onbITHOro Macaa M-10 Iz ¢ BeicOKMMM PUBUKO — XUMMYIECKUMU 1 (PYHKITMOHAABHBIMI CBOVICT-
BaMI, COOTBETCTBYIOILIETO IIPeAbsIBASIeMBIM K DTUM MaclaM TpeOOBaHIM.
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Tabamza 2. Xapakrepucruka onsTHOro Macaa M-10I2

TTokazaTean Motoproe Macao M-10I:
HOpMa OIIEITHOE

BazxocTs knHEeMaTimeckaa npu 100 °C, anv?/c 11+£0,3 11,1
VEAekC BAZKOCTH, HE MEHee 85 85
IITeaounoe unicao, Mr KOH yHa 1 raacaa, He MeHee 6,0 7.9
30ABHOCTE cVABDATHAS, Yo, He Doaee 1,63 1,39
TemnepaTypa BCIBIIKH E OTKPEITOM THTAE, “C, He
HILKE 205 210
Temnepatyvpa sacTHEaHNA, “C, He BEIIIE -15 -15
KoppoznoHHOCTE Ha [T1aCTHHKAX 13 CBIMHIA, I/ M% He
doaee 20 1,5
Morom e ceoficTeEa o 1138, Daaaml, He Doaee 1,0 0
TepMmookHCAUTeABHAT CTaOIL1BHOCTE npi250°C,
MHMH, HE MeHee a0 90
CTabILAEHOCTE 10 MEAVKIIMOHHOMY IIepHoAy
0CaAxoo0pa3oBaHMA, U, He MeHee 40 40
Ilger Ha koaopumerpe ITHT ¢ pasbapaerien B
cooTHOomednK 15:85, ea. ITHT, ge Boaee 5,0 3,5
Maccosaa 240414 MexaHNYeCKIx IpuMecell, %, He
Doaee 0,015 0,009

BeiBoabI

Ha ochose CYAb(l)OMeTI/I/lI/IpOBaHHOFO AOAGLH/IAq)eHO/la, IIOAY4Y€HHOIO C MCIIOAb30BaHVMEM
TeTpaMepOB IIPOIINA€HA, CIMHTE3VMPOBaHbI HeﬁTpaAbHa}I n cpeanenmea049Hast CyAbCl)OHaTbI
KaabLinsl, KOTOpbIE€ SIBASIIOTCSI BCIDCIDGKTI/IBHIJIMI/I MHOI'OCl)yHKLH/IOHa/leI)IMM npucagkamMm K
CMa3049HBIM MacJdaM, a TaKXe XapaKTepUu3yIOTCsI TIOBBIILIIEHHO TepMI/I‘IeCKOﬁI crabuan-
HOCTBIO.

Bricokast 9(1)(1)6KTI/IBHOCTI) paSpa6OTaHHbIX IIpncagoK I103BOASIET MX VICIIOAb30BATh B COCTaBe

COBpEMEHHBIX MOTOPHBIX MaceA B MEeHBIINX KOHIIEHTpaIlMAX IO CPaBHEHMIO C TOBapHBIMMU
npucaakamu (Ha 20-25 %) u AocTdb DKOHOMIYECKoro s dexTa.
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XULASO

Tacriibalorin magsadi Lonkaran bolgesindas biton bir sira derman bitkilorinin genetik vo metabolik davamliliq
vaziyyatini giymatlondirmoakdan ibaratdir. Yerina yetirilon todqiqatlarda sitogenetik vo biokimyevi metodlardan
istifade edarok Lankaran —Astara bolgasinin miixtalif populyasiyalarindan toplanmis bir sira derman bitkilarinin
genetik vo metabolik davamlilig1 qiymotlondirilmisdir. Aparilan tizun miiddatli miisahidslor gostormisdir ki, ad-
lar1 yuxarida gosterilon bitkilarin bazilarinin yayilma areal1 asasen iki sebable alagadar bélgads ilbail azalmaqdadir.
Birincisi, bitkilara gostorilon antropogen tasirls, yoni onlar bu ve ya diger sebabden vegetasiya miiddatini basa
vura bilmirlar. Ikincisi, davamliliglarinin azalmasi ile. Bunu nazars alaraq biz tacriibalor aparmagla bu bitkilords
davamliligin seviyyesini miisyyan etmisik. Todqgiqat naticesinde miisyyen edilmisdir ki, Hypericum perforatium
L, Foeniculum vulgare vo Coronilla Hyrcana Prilipko bitkilerinin adaptasiya imkanlar: tam titkenmamisdir, onla-
rin genetik ve metabolik davamliligi norma haddindadir. Allium cemum bitkisinin genetik vo metabolik davamli-
181 iso gismon asag1 diismasi agkar edilmisdir.

Acar sozlar: dorman bitkilari, davamliliq, xromosom aberrasiyalari, antioksidant, adaptasiya.

OILIEHKA YCTOMYNBOCTU PSIAA AEKAPCTBEHHLIX PACTEHU,
IMPON3PACTAIOIINX B AEHKOPAHCKOM PETTIOHE

PE3IOME

IeAbIO HACTOALIUX MCCAEAOBAHUII SIBASETCA OIleHKa TeHeTIeCKOI ¥ MeTab0oAMIEeCcKOl YCTOMIMBOCTH psja
AeKapCTBEHHBIX PacTeHM1, ITPOU3pacTalomyX B /leHKOpaHCKOM perroHe. MeTojaMy reHeTUIecKoro 1 OMOoXMMU-
JeCcKOro aHaAm3a Oblla OlleHeHa reHeTMYecKas ¥ MeTaboAmyecKas yCTOIMYMBOCTb Psida AeKapCTBEHHBIX TpaB, cO0-
PaHHBIX M3 Pa3HBIX MOIMyAAINI pernoHa /leHkopaHb-Acrapa. JauTteabHble HaOAIOAEHMs TIOKa3admu, 4TO apeaa
pacIpocTpaHeHs HeKOTOPBIX M3 BBHIIIEYIIOMSIHYTBIX pacTeHMII B pErYOHe COKpallaeTCsl U3 ToAa B TOA IO ABYM
IprauHaM. Bo-ITepBrIX - U3-3a aHTPOIIOTEHHOTO BO3ENICTBUS, a IMEHHO, PacTeHNs 110 TOV VAV MHOV IPUYIHE
He MOTYT 3aBepINTh IeproJ BereTanuu. Bropas mpudnHa — yMeHbIIeHre YCTOMIMBOCTH. YUUTHIBas DTO, MBI OII-
peAeAnAn ypOBeHb YCTOIMBOCTY BTUX pacTeHMII IIyTeM ITpOBeAeHI:T DKCIIepUMeHTOB. Vccae oBaHNe ITOKa3alo,
9TO aJaNnTUBHBIE BO3MOXKHOCTU pacTenuii Hypericum perforatium L., Foeniculum vulgare u Coronilla Hyrcana
Prilipko mcyepriansl He MOAHOCTBIO, MIX TeHeTHYeCKas U MeTaboAmdeckas yCTONIMBOCTh B HOpMe. ObHapy>KeHO
JaCTUYHOE CHIKEHIe TeHeTHYEeCKON 1 MeTaboAmdeckon ycrorausocty pactenns Allium Cemum.

KaroueBble caoBa: AeKapCTBeHHBIE pacTeHM:s, YCTOMNYMBOCTb, XPOMOCOMHEIe abeppaliuu, aHTHMOKCUAAHT,
ajarnrarusi.
EVALUATION OF THE RESISTANCE OF MEDICINAL PLANTS
VARIETY GROWING IN LENKORAN REGION

ABSTRACT

Aim of research is the evaluation of genetic and metabolic resistance of the medicinal plants variety growing
in Lenkoran region. Genetic and metabolic resistance of the variety of medicinal plants gathered from different
populations of Lenkoran-Astara region were evaluated by the methods of genetic and biochemical analysis. Long-
term follow-up shows that areal of distribution of some above-mentioned plants in region is decreased year after
year by two reasons. Firstly, because of anthropogenic influences, namely, plants for the same or different reason
cannot complete the vegetation period. Second reason- is decreasing of resistance. Taking into consideration this
fact, we have defined the resistance level of these plants by means of conducting of experiments. Researches show
that adaptive opportunities of Hypericum perforatium L., Foeniculum vulgare and Coronilla Hyrcana Prilipko
does not exhaust entirely, their genetic and metabolic resistance are in norm. It was found partial decreasing of
genetic and metabolic resistance of Allium Cemum.

Keywords: medicinal plants, resistance, chromosome aberration, antioxidant, adaptation.
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Insan yarandig1 giinden baglayaraq tebiati ve orada mévcud olan bioloji névlari dyronmays,
onlardan 6z maqsadlari iigiin istifads etmaya caligmisdir. Elmi texniki tareqqiys nail oldug-
ca, insanin tobiato miidaxilasi daha da yiikselmisdir. Elo bunun naticesidir ki, hal-hazirda Yer
Kiirasinda ahalinin stiratli artimu ils slagadar olaraq insanin talabatlarida yiiksalmisdir. Tola-
batlarin artmasi ise tebistde movcud olan ehtiyatlardan daha cox istifade olunmasina gatirib
¢ixarmigdir. Aparilan arasdirmalar gostormisdir ki, bu istifade ¢ox vaxt somoarasiz ve haddean
artiq olmagqla hayata kegirilmisdir. Ona gore da Yer Kiirasinde ehtiyatlarin azalmas: ve tiiken-
masi bag vermisdir. Tabiate gostarilon antropogen tasirlar yiiksaldikcs, tebistin zenginlesmasi
yox, kasadlagsmasi bas vermisdir. Bu amil Yer tizorinde miixtalif geoloji dévrlorde bas vermis
comlagarak canlilarin nov tarkibinin shamiyyatli deracoda dayisilmesine gatirib ¢ixarmisdir.
Cox miqgdarda nov va cinslar flora ve faunadan itmisdir. Antropogen amillar artiqca bioloji
novlar tigiin risk haddi de yiiksalmisdir. Artiq bu giin bu risk el bir hadda gelib ¢atmisdir ki,
heg vaxt bu gadar név mahv olmagq tohliikasine maruz qalmamisdir [1; 2; 3; 5].

Otraf yasayis miihiti pislagsdikcs, bioloji novlerin adaptasiya olunmasida deyismisdir. Yeni bio-
loji novler da adaptasiya olunmaga galismiglar ve bu imkanlarini1 miisyyen dsraceds genislen-
dirmisler. Lakin son ytiz ilds atraf yasayis miihitinds bas veran dayisikliklar o qadar siiratle
bas verir ki, bioloji ndvler uygun adaptasiya imkanlarin aktivlegsdirmoays macal tapmurlar.

Aparilan aragdirmalardan malum olmusdur ki, yaxin 20-30 ilds Yer tizarindaki novlerin 5 %-
dan 15 %-a qadari ciddi itmak tohliikesi ils tizbatliz qalacaqdir [3; 5]. Diinyanin on zangin flo-
rasma malik bolgelarinden biri Azarbaycan Respublikasidir. Azarbaycanda bu giin 4200-dan
cox bitki novii vardir, onlardan 800- qadari derman shamiyyastlidir. Yerli ekspertlarin fikrinoe
gora Respublikada 10 %-a qader bitki novii itmak tehliikesi altindadir [5].

Yuxarida geyd edilanlori nazare alaraq bu tacriibalarin maqgsadi Lonkaran-Astara bolgeasinin
miixtelif populyasiyalarinda toplanmis bir sira derman bitkilsrinin genetik ve metabolik da-
vamliliq vaziyyetini giymatlondirmakdan ibaratdir.

Material vo metodika

Obyekt: Toadgiqat obyekti kimi Azarbaycan Respublikasi Lankaran - Astara bolgelarinden
toplanmus Hypericum perforatium L., Foeniculum vulgare, Coronilla Hyrcana prilipko., Allium cemum
dorman bitkisi gotiirtilmiisdiir.

Kimyavi maddalar ve reaktivlar: Tocriibalor zamani asagidaki kimyavi maddalardan istifa-
da edilmisdir: Karmin (Sigma), Tioarbitur tursusu (Bekton), NaCl (Bekton), Ucgxlorsirks tursu-
su (Bekton), NaH2POs (Bekton), H2O: (Samaramedprom, Rusiya Federasiyasi), Qvayakol (Merck),
aseton (LaCHEMA, Czech Republic), etanol (Samaramedprom, Rusiya Federasiyasi), buzlu
sirks tursusu (Samaramedprom, Rusiya Federasiyasi).

Metodlar:

I.  Sitogenetik:

Darman bitkilarinin toxumlari ciicardilmis (25° C-da termostatda) ve onlarin riiseym kokciik-
larinin apikal meristem hiiceyrslsrinde standart ana-telofaza metodundan istifads etmakls
xromosom aberrasiyalarmin tezliyi analiz edilmisdir [6].

Tacriibalar asagidaki qayda da aparilmisdir: Darman bitkilerinin har birinin toxumlar: top-
lanmisdir. Toxumlar laboratoriyada normal soraitds bir miiddat saxlanilmisdir ki, onlar daha
yaxst ciicarsinlor. Sonra hamin bitki toxumlar1 laboratoriyada 25°C + 2°C temperaturda distillo
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Lankaran bélgasinda bitan bir sira dorman bitkilarinin davamliliginin qiymoatlondirilimasi

suyunda ctlicerdilmisdir. Ciicormis toxumlarin 1,0-1,3 sm uzunlugunda olan riiseym kokciik-
lori kasilmisdir ve onlar Karnua fiksatoruna (3:1 nisbatinda etanol ve buzlu sirke tursusu)
daxil edilmigdir. Bir giindan sonra kokciikler fiksatordan ¢ixarilmisdir ve Karmin ranglayicisi
ils renglonmisdir. Ranglonmis bitki toxumlari riiseym kokciiklarinin apikal meristem hissesi
kasilmisdir vo ondan preparat hazirlanmisdir. Hazirlanmis preparat isiq mikriskopu (“Ceno-
val” Almaniya) vasitesilo Oyrenilmisdir. Analiz zaman1 anafaza marhslssinds olan 800-900
hiiceyra sayilmigdir.

II. Biokimyavi:

a) Katalazann aktivliyinin teyini: Bitkilarin toze ozilmis toxumlarindan almmuis sulu ekstrakt
il hidrogen peroksidin reaksiyasindan sonra ayrilan oksigenin hacmini miisyyen edil-
mosine asaslanaraq katalazanin aktivliyi qazometrik toyin edilmisdir [7; 8].

Tacriibalar asagidak: qayda da aparilmisdir: 1,0 £0,01 gr teze azilmis toxum ¢okilir, miihiti
neytrallasdirmagq tigtin 0,5 qr CaCOs slave edilir ve farfor gaskasinda stiso tozu ilo qarisdirilir.
Sonra 5 ml su alavs edilir ve tokrar qarigdirilir. Alinmus kiitls 100 ml-lik 6l¢ii kolbasina kegirilir
va Ol¢ii yerina gadar su alave edilir, 3-4 saat fermentlarin halli {iciin saxlanilir. Katalazanin
toyini suspenziyada aparilir. Bunun t{iciin cihazin reaksiya qabina 10 ml suspenziya ve onun
i¢ino kigik stokanda 5 ml 3 %-li H20: alavae edilir. Reaksiya gabi cihazin digar hissasine birlos-
dirilir va cihazda mayenin (5 %-li H2SOs) saviyyasi tonzimlanir. Sonra reaksiya qabi sirkalenir
ki, H20: -1 suspenziya qarigsin vo reaksiya getsin. Ayrilan Oz —nin miqdar1 3, 6, 9 —cu daqi-
gelerda odlgtiliir.

b) Peroksidazanin aktivliyinin teyini: Bitkilorin yetismomis toxumlarinda peroksidazanin
aktivliyi spektrifotometrik metodla tayin edilmisdir. Metod miiayyen araliq zamanda
qvayakol (C/HsO) ilo (oksidlosma reaksiyasi zamani amala golon mohsullarin optik six-
liginin 6l¢lilmasine asaslanmigdir [7; 8].

Tacriibalar asagidaki qayda da aparilmisdir: Yetismomis toxumlardan 200-500 mq az miqdar-
da fosfat buferi alave edilmakls havengdastds ozilir ve 25 sm? -lik 6l¢ii kolbasina kegirilir, 61-
ciiya qadar fosfat buferi slava edilir. 10 deqiqe saxlanilir ve 10 daqiqe 4000-6000 dovr/daqige
stiratle sentrafuqa edilir. Spektrofotometrin tacriibs kiiveytine (1 sm eninds) 0,5 sm® qvayakol,
1,5 sm? bifer, 0,5 sm?® sentrafuqat vo 0,5 sm?® H20 slave edlir. H2O2 damcis1 alave edilon kimi
sekundamer igo salinir ve ilk 6l¢ma 20 saniyaden sonra aparilir. 1 - 2 daqiqe arzinds har 20 sa-
niyaden 6lgmo aparilir.

Statistik analiz:

Tacriibalarden alinmis naticalar timumi gabul olunmus statistik analiz kriteriyasi — Stytident
kriteriyasinin komaoyi ils asagidaki formullar ssasinda hesablanmigdar [9].

Xromosom aberrasiyalart iigiin:

M — n*100
N
Harada ki,

M - xromosom aberrasiyalarinin faizle gostaricisi (%)
N - anafaza marhalasinda olan hiiceyralorin say1

n - xromosom aberrasiyalar1 bas vermis hiiceyrslarin say1
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Tacriibalarin gedisinda bas vermis orta kvadratik sehv (m) asagidaki diistura gore hesablan-
misdir:

. [100—M)*M
N

Katalaza iigiin:

K — =
9
K- katalazanin aktivliyi
> - 3, 6,9 daqigoalorde alinmis gostericilorin comi

9 - tacriiba vaxti

Peroksidaza iigiin:

A= (D2-D1) Vi x 60 (t2— ti))xVin

D1 —ilkin 6l¢gma zamani mahlulun optik sixlig
D: - tacriiba sonunda mahlulun optik sixlig1

t1 vo t2 — tacriibanin baglama va qurtarma vaxt
n — toxumun ¢akisi, qr

Vi - sentrafuqatin timumi hacmi, sm?

V22— kiiveytdeki mahlulun umumi hacmi,sm3

60 — dagigaya ¢evirmo amsal

Noticalor vo miizakira

MBslumdur ki, xarici stress amillarin tasirins qars: biosistem genlarin ekspressiyasinin, meta-
bolizmin intensivliyinin, sarbast radikallarn, peroksidlorin, antioksidantlarin deyismosi ilo
adaptiv cavab verirlar. Istonilon xarici tesire miimkiin cavablardan biri sarbast radikal proses-
lorinin giiclonmasi ve bunun tezahiirii kimi lipidlerin peroksidlosma prosesinin aktivlesmasi-
dir. Peroksidlasma prosesinin inkisafi membranin qurulusunda ve funksiyasinda shamiyyastli
dayisikliklar toradir. Lakin peroksidlesma ils antioksidant miihafiza sistemleri arasinda balans
movcuddur, hansi ki, hiiceyranin normal hayat faaliyyetinin saxlanmasz {iclin vacib sartdir.

Son illarin islorinin analizi gostarmisdir ki, bitkilarin ontogenezinds miixtalif toksikantlarin
(zororli abiotik faktorlarin) tosiri zamani fermentativ bioantioksidantlar miihafizs rolu oyna-
yirlar. V.Vao-qinq va b. qargidali ciicertilorinde quraqliga davamliliq yaradaraq peroksidaza
vo katalaza fermentlorinin aktivliyinin yiikselmasini miisahids etmiglor. Radyukina va b. gos-
tormiglar ki, P.major, Th. halophila bitkilsrinds duzluq seraitinds, peroksidazanin aktivliyinin
yiiksak konstitutuv saviyyasi duz stressi garaitinds bu bitkilsrds hiiceyrs homeostazinin sax-
lanilmasinda asas rol oynayirlar [4; 10; 11; 12; 13; 14; 15].

Bundan ¢ixis edarak, derman bitkilarinin itmak tohliikesinds olan novlarinin genetik vo meta-
bolik davamliliq vaziyyatinin monitoringini aparmaq ti¢iin biz xromosom aberrasiyalarinin
tezliyini, fermentativ vo geyri fermentativ antioksidantlarin aktivliyinin yrenilmasi metod-
larindan istifads etmisik.

Tacriibalor yuxarida gostarilan bitkiler tizerinds aparilmisdir. Tacriibalards istifade edilen bit-
kiler Lankaran-Astara bolgesinin miixtalif zonalarindan toplanilmisdir. Aparilan tizun miid-
doatli miisahidalor gostormisdir ki, adlar1 yuxarida gostarilon bitkilerin bazilarinin yayilma
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areal1 bolgadas ilbail azalmaqdadir. 9dabiyyat malumatlarindan ve bu istiqamatde aparilan
uzun miiddstli tadigatlarimizin naticalarine asaslanaraq bunun asasen iki sebebls slagadar
oldugunu geyd eda bilarik. Birincisi, bitkilars gosterilan antropogen tasirls, yani onlar bu ve
ya diger sobabdan vegetasiya miiddatini basa vura bilmirlar. Ikincisi, davamliliqlarinin azal-
masi ils. Bunu nazere alaraq biz tacriibsler aparmagqla bu bitkilarde davamliligin seviyyasini
miiayyon etmisik.

Tk olaraq bitkilerin toxumlar1 toplanilmis ve onlarin riiseym kokciiklorinin apikal meristem
hiiceyralarinde xromosom aberrasiyalarinin tezliyi analiz edilmisdir. Analizin naticalari 1-ci
cadvaldae ve 1-ci sakilds teqdim edilmisdir. Taqdim edilmis mealumatlardan aydin olur ki, Fo-
eniculum vulgare vo Coronilla Hyrcana Prilipko. Bitkilarinin riiseym kokciiklorinin apikal meris-
tem hiiceyralarinds xromosom aberrasiyalarinin tezliyi yol verilon norma haddinds olmusdur.
Xromosom aberrasiyalarmin tezliyi miivafiq olaraq 3,05+0,38 % vea 3,09+0,35 % olmusdur. Di-
gor bitkilards bu gosterici bir qadar ferqli olmusdur. Bels ki, Hypericum perforatium L. Bitkisin-
da xromosom aberrasiyalarmin tezliyi 3,65+0,41 % olmusdur. Bu yol verilon norma haddindan
bir qadar yiiksekdir. Allium cemum bitkisinds ise xromosom aberrasiyalarmin tezliyi 4,38+0,56
% olmusdur. Bu gostarici tadqiq olunan bitkilar {izerindes aparilmis tacriibsler zamani alinmig
naticalor arasida on yiiksak natice olmusdur. Naticalarin ayaniliyi tigiin xromosom aberrasi-
yalarmin tezliyi gostaricilari 1-ci sokilde diaqram formasinda gostarilmisdir. Bu diaqgramdan
da aydin olur ki, toadqiq olunan bitkilarin riiseym kokctiiklorinin apikal meristem hiiceyralorin-
da xromosom aberrasiyalaramin tezliyinds miisyyen forq mévcuddur. Bu iss hemin bitkils-
rin davamliliq saviyyesinin eyni olmadigini bir daha stibut edir.

Cadval 1. Miixtalif ekoloji populyasiyalardan toplanmisg bir sira derman
bitkilarinde xromosom aberrasiyalarinin tezliyi

Bitki novleri Xromosom aberrasiyalari, %
Hypericum perforatium L. 3,65+0,41
Coronilla Hyrcana Prilipko. 3,09+0,35
Foeniculum vulgare 3,05+0,38

Allium cemum Allium cemum 4,38+0,56

Sakil 1. Miixtslif ekoloji populyasiyalardan toplanmis bir sira derman
bitkilarinde xromosom aberrasiyalarinn tezliyi

10 ~

8 -

1 2 3 4

Qeyd. 1- Hypericum perforatium L.
2 - Coronilla Hyrcana Prilipko.

3 - Foeniculum vulgare

4 - Allium cemum

Tacriibalarimizin ikinci hissesinda antioksidant fermentlor olan katalaza ve peroksidazanin
aktivliyi teyin edilmisdir. Bolgenin miixtslif populyasiyalarindan toplanmais bitikilerin niimu-
nalari tizerinds tacriibelar aparilaraq katalaza ve peroksidazanin aktivliyi teyin edilmis ve alin-
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mis naticelar imumilesdirilorak 2-ci sakilda toqdim edilmisdir. Toqdim olunmus malumatlar-
dan aydin olmusdur ki, antioksidant xarakters malik olan har iki fermentin aktivliyinin tadqiq
olnan bitki niimunalarinds miixtalif oldugu ve bazilsrinds norma haddindan asag1 oldugu
miiayyon edilmisdir. Belo ki, Hypericum perforatium L, Foeniculum vulgare vo Coronilla Hyrcana
Prilipko bitkilorindos fermentlarin aktivliyi norma haddinds olmusdur. Allium cemum bitkisin-
doa iso bu fermentiarin aktivliyi nisbaton asag1 diismiisdiir.

Sakil 2. Miixtslif ekoloji populyasiyalardan toplanmais bir sira derman
bitkilorinde katalaza vo peroksidazanin aktivliyi

1 2 3 4 1 2 3 4

Qeyd. 1- Hypericum perforatium L.
2 - Coronilla Hyrcana Prilipko.

3 - Foeniculum vulgare

4 - Allium cemum

Aparilan aragdirmalardan bels genaste galiriki ki, Hypericum perforatium L, Foeniculum vulgare
va Coronilla Hyrcana Prilipko bitkilorinde adaptasiya imkanlar1 tam tiikenmomisdir veo davam-
liliglar1 norma haddindadir. Onlarin yayilma arealinin azalmasi yalniz antropogen faktorlarin
hesabimadir. Yani bu bitkilsr vegetasiya miiddatini basa catira bilmadikleri tigiin, akin sahe-
larinin va yagayis sahalarinin genislonmasi va s. sabablar hesabina areallar1 azalmigsdir. Diger
bitkinin- Allium cemumun arealin azalmasinda bu faktorla yanasi, onlarin adaptasiya im-
kanlarmin titkenmasini do gostara bilerik. Bu bitkinin-vacalonin uygun adaptasiya sitemlori-
nin imklanlar1 gismen zaiflomisdir. Ona gora do onun ham ex situ, ham da in situ miihafize
edilmasina xiisusi bir ehtiyac vardir.
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PE3IOME

B crarbe npuBeseHsl pe3yAbTaThl MCCAeA0BaHNUI OAHOCTaAMITHONM M IOCTaAMIHONM OYMCTKMA CMeCHU ITPsIMOTIOH-
HOVI AV3e ABHOVI PPaKIVM ¥ BTOPUYHBIX ITPOAYKTOB IlepepabOTKU He(pTH - A€TKOTO ra30¥iAsl KOKCOBaHUS U A€TKOTO
ra3oriasl KaTaAUTIIeCKOrO KpeKIHTIa C MCIIO0AB30BaHNeM B KauecTBe M30MpaTeAbHOTO pacTBOPUTEAsS MOHHOM KIA-
KOCTU Ha OCHOBe N-MeTuANMppOoANAOHa U YKCYCHOM KMCAOTHL. Bbla IIpuBejeH cpaBHUTEABHBIN aHAAU3 CeAeKTIUB-
HOJ OYMCTKM MCXOAHOM cMecu N-MeTnAnMppoArAOHOM.

Karouesble ca0Ba: AM3eABHBIN AUCTUAAAT, SKCTPAKIIVIOHHAS O4MCTKa, N-MeTUANMppoAnJoHaneTat, padgpu-
HAaT, DKCTPAKT, TOILAMBO, IOHHAs JKIAKOCTb, IIPOAYKTHI BTOPMYHOI IIepepabOTKM HepTU

ECOLOGICALLY CLEAN DIESEL FUEL RECEIVED BY THE IONIC-LIQUID EXTRACTION METHOD
ABSTRACT

The article presents the results of the studies of one-stage and step-by-step methods for purification of the
mixture of a straight-run diesel fraction and secondary products of oil refining - light gasoil of delayed coking and
light gas oil of catalytic cracking by the ionic liquid on the bases N-methylpyrrolidone and acetic acid as the selective
solvent. It is carried out comparative analysis of the selective purification of used mixture with N-methylpyrrolidone.

Key words: diesel distillate, extraction purification, N-methylpyrrolidone acetate, raffinate, extract, fuel, ionic
liquid, refined petroleum products.

ION MAYE EKSTRAKSiYA USULU iLO TOMIiZLONMIS EKOLOJi ZORORSIZ DIiZEL YANACAGI
XULASO

MBaqalads bir basa qovulma dizel fraksiyasmin neftin ikinci emal mahsullari- kokslagsma ve ya katalitik krekinq
prosesindan alinan yiingiil qazoyl fraksiyasi ile qarisiglarinin segici hall edici kimi N-metilpirrolidon ve sirka tur-
susu asasinda alinmis ion maye tarkible bir marhslali ve marhalali tomizlonma prosesinin naticalori verilmisdir.
Magqalade miiqaiss tigiin gotiiriilmiis dizel fraksiyalar1 qarisiglarmin N-metilpirrolidonla segici temizlanmasi pro-
sesi da aks olunmusdur.

Acar sozlar: dizel distillati, ekstraksiya tisulu toemizlonma, N-metilpirrolidonasetat, rafinat, ekstrakt, yanacaq,
ion mayesi, neftin ikinci emal mahsullari.

IIpoGaema oxpaHbl OKpy>KaloIleil cpeAbl O4Ha U3 I100aAbHBIX ITPOOAeM, CTOSAIINX IIepes Je-
aoBeyecTBoM B XXI Beke 1 co3gaHme «4MCThIX» IPOU3BOACTB U TEXHOAOIMI, OTBEYaIOIIIX Tpe-
OOBaHISIM «3€1€HON XVMUN» SIBASIETCS aKTyaAbHO 3aa4ert XMMUYeCKOV IIPOMBIILA€HHOCTU.

Passutie HedTenepepadaTHIBAIOIIEN IIPOMBIIIAEHHOCTY, YTO SIBASIETCS CTpaTerMJecKoi 3a-
Aauell OTe4eCTBeHHOV SKOHOMMKI, OIlpejeAseTcs KaK IAyOnHO epepaboTKy HeTH, TaK U
Ka4eCTBOM BBIITyCKaeMbIX He(PTeIIpOAYKTOB, B YaCTHOCTY 0a30BBIX MOTOPHBIX Macel U TOII-
AuB. VI3BecTHBIE METOABI ITOAYYeHNsI BBICOKOKaueCTBEeHHBIX He(PTSAHBIX MaceA U TOILAUB OCHO-
BBIBAIOTCs KaK Ha IMAPOTeHM3allVIOHHbIE ITPOIIECCH, TaK U Ha DKCTPaKIVIOHHbIE METOABI OYNICT-
ku [1-5].
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IKoAozuteCcKU YUCHOe JU3EAbHOE MONAUBO, NOAYHEHHOE Me100OM UOHHO-KUOKOCHHOT IKCMPAKYUOHHOL OHUCIKY

ITpenmyI1ecTBO HKCTPaKIMIOHHOTO MeTOAa OYNCTKI OIIpeAeAseTCs TeM, YTO IPOLecC OCYIIecT-
BASETCS B MATKUX YCAOBUSAX M XMMMYeCKas CTPYKTypa ChIpbs IIpU DTOM He MeHseTcs. ITpu
9TOM, DPPEeKTUBHOCTh U MePCIIeKTUBHOCTh DKCTPAKIIMOHHON OYMCTKY HePTIHBIX PPaKIi
oIpejeAsieTcs KaK BLICOKON M30MpaTeAbHON CIIOCOOHOCTBIO BHIOPaHHOTO DKCTpareHTa, Tak 1
DKOAOTUYHOCTHIO ¥ AETKOCTBIO pereHepaliuy, obecrednBaoninii BO3MOKHOCTh IIOBTOPHOTO
VICTI0AB30BaHN.

Aas noaydenus 6a30BbIX MaceA U TOILAMB pa3AMdHOIO Ha3HaYeHMs B IIpolieccax ceAeKTUMBHOM
O4MCTKM HeTAHBIX PpaKIuil B KadecTBe DKCTpareHTa B OCHOBHOM MICITOAB3YIOT OpraHIyecKye
pearentsl: ¢peHoa, GpypPypoa, N-MeTnaAnmppoanoH, cyabsdoaaH, MOpPOANH, STUAEHIANKOAD
u T.4. OaHaxo Bce yKazaHHBIe pacTBOPUTEAM, HeCMOTPs Ha AO0CTaTOYHO BBICOKYIO D(pdeKTuB-
HOCTD, B KauecTBe DKCTpareHTa MMeIOT psij HeAOCTaTKOB, B YaCTHOCT!U B3PLIBOOIIACHEI, TOKCIY-
HBI, HeDKOAOTMYHBI 1 BCeBO3pacTalolye JKecTKue TpeDoBaHIs K OXpaHe OKpYy>KaloIlell cpeAbl
TpeOyIOT NpUMeHeHNs 001ee DKOAOTMIHBIX PaCTBOPUTEAeI.

B »TOM acniexte OI’pOMHI)IIZ VHTEePpeC BbI3bIBAIOT TaK Ha3blBa€Mbl€ JIOHHBIE JKNAKOCTY, ITpMIMeE-
HEeHIIe KOTOPBIX B ITpOIIeCCaX BKCTpaKUM B3aM€eH TpadULIMIOHHO MCIIOAb3YEMBIM OpraHMN4ec-
KM paCTBOPUTEANM, HaI'Y6HO BAVLTIOINVIM Ha OKPY>KalOIyIoO Cpeay, SIBASIETC IIePCIIEKTVIBHBIM
1 aKTMBHO pa3BUBalOIIINUM ITOAXOA0M K pEeIIeHNIO CYIIEeCTBYIOIINX DKOAOTNIECKIX HpOGAeM.

VoHHbIe >XMAKOCTY, DTO CAOKHbIE OpTaHYEeCKMe COAM, COCTOSIE 13 OPTaHNYeCKOro KaTyo-
Ha ¥ OPTaHMYECKOIo VAV HEOPTaHNYEeCKOIO aHMOHA, KOTOphIe XapaKTepU3yIOTCsl KOMILAEKCOM
crienPpUIECKNX CBOMCTB: BBICOKON XMMMYECKON 1 (PU3NIeCKON CTabMABHOCTBIO, HUBKONI
TeMIlepaTypoii naaBaeHus (MeHee 373 K), JKMAKMM COCTOsIHMEM B IIMPOKOM MHTepBale TeM-
nepatyp (373-730K), xopoliieii pacTBOpsIIOIIel CIIOCOOHOCTBIO IITMPOKOIO KpyTa IMOASAPHBIX U
HEIO/ASPHBIX OPraHNYeCKNX, HEOPTaHNMYeCKNX COeAVHEeHN, a TaKKe ITI0AMMEepPHBIX MaTepua-
AOB, HEBBICOKOM CKAOHHOCTBIO K BO3TOPaHMIO M HU3K/M AaBA€HMEM HacChIIIeHHBIX IIapOB U
cAea0BaTeAbHO MOTYT OBITh pereHepupOBaHbl M MHOTOKPATHO MCIIOAL30BaHEI [6-8].

baarosapsi nepedncaeHHBIM CBOJCTBaAM, MIOHHBIE JKUAKOCTU CYUTAIOTCA DKOAOTMYHBIMMU, TO
eCTh APY>KeCTBeHHBI K OKPY>KaloIllell cpeje M HalllAl IIMPOKOoe IIpUMMeHeHle BO MHOTUX 00-
AACTAX XMMUIYECKON IPOMBIIIA€HHOCTY B KaueCTBe KaTaAUTUYeCKUX CUCTeM, PeaKIIOHHONI
cpeAbl, 130MpaTeAbHOIO pacTBopuTeas n T.4. [1, 2, 9-12].

IlepcrieKTMBHOCTh IPMMeHeHMsI MOHHBIX JKIMAKOCTell B KadecTBe 1301paTeAbHOIO PacTBOPH-
TeAs B IIpOlleccax CeAeKTVMBHOI OUVCTKY Pa3ANIHBIX He(PTSIHBIX paKIuii ¢ ToaydeHneM Oa-
30BBIX MaceA UM TOILAMB YCTaHOBAEHO TaKXKe U CHCTeMaTUYeCcKMM 1CCAeAOBaHNAMY, IIpOBe-
AennsimMu B VIHXIT HAH Aszepb6aiigsxana [13-19].

B gacTHOCTH, TOKa3aHO BO3MOYKHOCTH CeA€KTUBHO OUMCTKI MaCASHBIX PPaKIINIL C BI3KOCTBIO
6,89% mm?/c n 8,5 mm?/c mpu 100°C, HePTsIHBIX PpaKIMil ITOAyYeHHBIX KOMIIayHAMPOBaHUEM
AecATU TpadycHBIX (ppaxiuii HepTu ¢ MecTopoxdenus «baaaxane» u «Hedt Jdamaapsr»,
AucTuAAATa TpaHcpopmaTopHOro mMacaa u3 basaxaHckoit HepTU C IIpeaeAOM BBIKMITAHVIA
250-405°C, 50°C macasHbIx $pakumii, BEIAeAeHHBIX 13 HepTU MeCTOpOsKAeHys ['Tonemnian, 6ex-
31MHa KaTaAUTINYeCKOrO KpeKMHIa 1 pu{OpMIHTIa, a Tak’Ke A13eAbHOTO AUCTIAASTA, BBIpada-
TeIBaeMoro bakuHckuM Hedrenepepa-6arbBaionum 3asodoM nM I'.Aanesa. IIposeaeHHBIM
LIMKAOM MCCA€A0BaHMIl yCTaHOBAEHO, YTO IIPU UCIIOAb30BaHUM B KayecTBe DKCTpareHTa MOH-
HBIX JKIAKOCTel Ha OCHOBe MYpPaBbMHOI KMCAOTH ¥ MOpP(OANHA AU aHUAVHA IPU PaBHBIX
COOTHOIIEHMSIX DKCTpareHTa K ChIpbIO, TeMIepartyphl okcrpakuym 40-45°C 1 BpeMeHM KOHTaK-
Ta 90 MIH CTelleHb geapoMaTu3aliuy coctapasteT 39,4% macc, a Aecyappuposanus 61,8% macc
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IIPU CeACKTMBHOV OYMCTKE AM3EABHOTO AVICTUAASATA, XapaKTepU3YIOIerocs coAep KaHueM
16,5% macc apomaTuaeckux yraesogo0poaos u 0,0890% cepocoaepsKammix coeAHEHUIA.

B nocaeanee Bpemsi ¢ 11e4b10 yBeAndeHns ooObeMa A13eAbHOTO TOILAVBA B COCTaB IepepabaThl-
BaeMOIO CBIPbsI IPsAMOTOHHOM AuseAbHOM (ppakuii (I1AD) nepsuunoit nepepaboTKy HePTU
BOB/AEKAIOTCs CpeAHeANCTIAAATHBIe (PpaKIy BTOPUYHON IepepabOTKy HepTI- AeTKII Ta30iiab
kataanTudeckoro kpexkunra (/AI'KK) n aérkmii razoiap kokcosanus (AIK) [20].

B sanHOI cTaThe M3405KEeHBI pe3yAbTaThl SKCTPAKIMOHHONM ouucTku cmecu [IAP co cpeane-
AVICTUAASITHBIMU ITpOAyKTamMu BTopuduHoil nnepepabotku Hedpn - ATKK n AI'K oramyaromnixcs
10 COAeP>KaHMI0 apOMaTUYeCKIX YyIaeBo40poaos. Maccosoe coornomenue [IA® u aerkoro
rasoliasl BTOpu4Hoi nepepadotku Heptu cocraaseT 70:30% macc. CocTraB AMCTUAASATOB VIC-
I10Ab3yeMBIX B KauecTBe ChIPbs IIpuBejeH B Tabauie 1.

Tabamza 1. Pusnko-xuMmUyecKue IokasaTeAu CMecy IPsSIMOTOHHOM A13eAbHOM
¢pakumu c AeTKIM rasoiileM BTOPUUIHON epepadOTKM HepTH

TTokazaTean [MHAO+ATKK | ITAP+ATK

ITaorHOCTS TPM 20°C, KI/M3 857,3 840,7
Ppakimonnsiii cocras : H.K. 184 195
K.K. 337 350
Temmepatypa Bckunanus 50% 256 279
Coaep>kaHne cepsl, % Macc 0,1132 0,1265
Cogep>xaHre apoMaTUIECKIX YTAeBOA0POAOB, % Macc 29 25
KnnemaTnueckast Bs3kocTs, Mm?/c, ipu 20°C 4,10 4,50
[Mokaszareap npeaomaenus, ni’ 1,4915 1.4733
TeMnepaTypa BCHBIIIKU B 3aKphITOM TUrae, °C 78 76
IleTanosoe yncao 23 41

B npoBoaumpix mccaeaoBaHMAX B KadyecTBe DKCTpareHTa MCIIO0Ab30BaHa MOHHAs >KMAKOCTh-
N-MeTnanuppoanjonanerar, CMHTe3MPOBaHHAs B3aMogelicTeeM N-MeTuAnuppoanjoHa
C YKCYCHOM KUCAOTOIL.

IIporiecc KCTpaKIUM AM3€AbHBIX AVICTUAASITOB OCYIIEeCTBAEH IIPU MaCCOBBIX COOTHOIIIEHMSIX
MOHHOM XMAKOCTHU K CBIPBIO paBHbIX 1-2:1 1 Temnieparype skcrpakiun 20-25°C. YcraHoBaeHo,
YTO B 3aBMCUMOCTM OT COOTHOIIIEHN:I KOMIIOHEHTOB, a TakXKe OT OCYyIIleCTBAeHMs IIpoliecca
DKCTpaKIUM B OAHY CTaAMIO VAU IOCTagUNHO CTereHb geapoMarmsanym cmecu ITAP+/ATK
Koaebaetcs B ipedeaax 60-80% macc, crenieHs gecyabpuposanust 61,6-77,5% mMacc Ipu BHIXO-
Ae padunata 72,3-84,4% Macc Ha cpipbe (TabA. 2).

B caydae ocyiectsaeHus Iporiecca 9KCTPaKIUM B OAHY CTaAUIO C MCIIOAb30BaHNEM ABYKpaT-
HOTO I/I36bITKa VIOHHO! JKINAKOCTN "N BPEMEHI/I KOHTaKTa KOMIIOHEHTOB 1 gacC OCTaTO4YHOE CO-
Aep>KaHye apoOMaTUYeCKIX YIAeBOA0OPOAOB B paduHaTe, II0AyI4eHHOTO BBIXOA0M 76,57 % Macc
cocTaBasieT 6 % Macc, cepocogepskalnx yraesoaopoaos — 0,0364% macc.

[Ipu nosrannon ouncrke cmecu I1A® ¢ AI'K ¢ ncnoas3osannemM paBHOTO KOAMYECTBO HOBO
IOPLIMM DKCTpareHTa 10 OTHOIIEHNIO K CHIPBIO Ha Ka’kKAOM DTalle U BpeMeHM KOHTaKTa KOM-
ITOHeHTOB 1 yac Ha KaXkJ0i1 CTaguy OCTaTOYHOe coJep>KaHMe apoOMaTHUKI B cocTase padpuHa-
Ta cocrapaseT 10% macc mpotus 25% macc B mcxoaHoM ceipbe. [locae BTOpoit cragun ceaex-
TUBHOI OYMCTKM KOAMYECTBO apOMaTUKM cHIKaeTcst 40 8% macc. To ecth mpu AByxcTaAmii-
HOI1 OYMCTKe CTeIleHb M3BAeYeHNs apOMaTUIeCcKIX yI1eB040po40B cocTasasgeT 68% mMacc, ce-
pocogep:Kalmx yraepogopoaos 74,3%, 4To roBopuTh 0 Doaee raybDOKOM CepOOdMCTKe IIpu
OCyIIIeCTBAEHMI IIpollecca IocTaauiiHo. Brixoa padunara npu sTom cocrasaser 75,6% Ha
ChIpbe.
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Ta6auma 2. XapakTepuctuka padpuHaTa I0Ay4eHHOTO Ha OCHOBE CMecH ITPSIMOTOHHOI
AU3eABHOV PpaKIMY ¥ A€TKOTO Ta30¥iAs BTOPMIHON TepepaboTKy HepTI

= . . OcrartouHoe Crertenn R o
> § E § g E coAep>KaHue, OUIICTKY, é § R % g
= S Eal E o S % Macc % Macc OT g < 5 & =)
. £ 8 2% O Q9 o (7} )
g s S| ¥ ¢ g g n20 20 Y Q
g o 28| ag 5 = g g D . 2| 58 g
£ A S 3 o < R S ez S ez = = I
o & = o o) = o, = o, 9 = = ©
S | &z & 2 2| 8 2 | 8 e & 5
v NS & < < 2 = =)
2:1@ 60 76,57 23,43 6,0 0,0364 76,0 72,2 1,4654 5,11 822 54,59
ITocraaguino
I 3Tan® 60 84,4 15,6 10 0,0486 60,0 61,6
1:1
II Tan
1:1 60 75,6(Ha 10,4 8,0 0,0325 68,0 74,3 1,4604 |5,11 826 53,2
CBIPLE)
I ®
o 60 | 785 | 215 | 60| 00373 | 760 | 67,1
II
ff.Tla” 60 | 723@ma | 97 | 50| 00285 | 80 | 775 | 1,4586 | 497 | 820 | 544
) CBIPBE)
2:1® 60 62,34 37,66 6,0 0,0313 79,3 72,4 1,4662 5,20 837 50,38

[Ipumedanue: a)- pe3yabTaThl OgHOCTaANIHOM ouncTky cmecn [TAD+ AT'K
0, B) peayabTaThl 11ocTaguitHoi ounctku ITAD+ AI'K

I) pe3yAbTaThl O4HOCTaAnIiHON ouncTky cMecn [TAD+ ATKK

OcHOBBIBasICh Ha MOAy4YeHHBIe pe3yAbTaThl IIOCTaAMiiHasl DKCTPaKIIMOHHAs OYMCTKa CHIPbS
OCyIIlecTBAeHa B aHaAOTMYHBIX YCAOBUAX C VICIIOAb30BaHNEM Ha IIePBOI CTaauM ABYKPaTHOTO
M30BITKA DKCTpareHTa, a Ha BTOPOII CTaAMI PaBHBIM KOAMIECTBOM 9KCTpareHTa. [Tpu sTom Ha
IIepBOI1 CTaauy, Kak ObLA0 ¥ OTMeueHO, HabAI0JaeTcsl OTHOCUTEABHO TAyOOKas AeapoMaTiusa-
LIVs1 ¥ OCTaTOYHOe coAep>KaHMe apoMaTHKI cocTaBAsieT 6% Macc, Iocae BTOPOl CTaAut OUMCTKIA
OCTaTOYHOe coJeprKaHNe apoMaTUIecKIX YIA1eBo40poA0B padpuHaTa CHIKaeTcs 40 5% Macc,
cepocoJeprKaIiux yraegoso40poaos 40 0,0285% macc npu Beixoge padpuHara 72,3% macc Ha
CBIpBeE.

B nccaeayempix ycaosusx ocyiecrsaeHa sKcTpakioHHas ouncrka cMecu I1AP un AI'KK co-
Aepxariero 29% macc apomaruku u 0,1132% macc cepocogep>Kaliux yraesogopoaos. IToka-
3aHO, YTO IIpU M30MPaTeAbHON OUYMCTKEe ChIpbs ABYKpaTHBIM m30bITKOM VUK mpn 20-25°C un
BpeMeHM KOHTaKkTa 1 yac BbIxo4 padpuHara cocraBaseT 62,34% macc. CTerieHb JeapoMaTU3aLin
B yKa3aHHBIX YCAOBUAX cocTaBasieT 79,3% Ipu 0CTaTOYHOM COAep>KaHIUM apOMaTUKI B padpu-
HaTe 6%. IIpy 9TOM cogep>kaHMe cepocodep Kalux coeaAyHeHni cHKaercs ¢ 0,1132% macc
20 0,0313% u creniens aecyanduposaHns coctaBaseT 72,4% macc. LleraHoBoe umcao ounireH-
HOI'O AVMICTUAASATA yBeAnduBaeTcs ¢ 23 20 50,38.

C Y4€TOM TOIO, 9TO CMHTE3 YKa3aHHOTO MOHHO->KIAKOCTHOI'O COCTaBa OCyIIeCTBAECH C MCII0Ab-
30BaHIEeM B Ka4yeCTBe aMIIHHOI'O KOMIIOHEHTa N-MGTI/IAHI/IppO/H/IAOHa, KOTOpI)II7[ B CBOIO O4e-
peab ABASIETCA ITPOMBINIAEHHO IIPVIMEHSIEMBIM I/I36I/IpaTeAbHI)IM pacrBOpuUTEAEM B IIpOLIECCAX
BKCTpaKLII/IOHHOIZ O4YMCTKI HeCl)T}IHbIX Cl)paKLII/IIZ, HaMmu Oblaa rccaea0BaHa CeAeKTUBHasA O4YVICT-
Ka yKa3aHHBIX AVM3E€ABHBIX AVICTNIAASITOB C MCII0OAb30BaHNEM B Ka4deCTBE DKCTpareHTa CaMoOTIO
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N-Mmetnanuppoanaona. Ilokasano, uto nipu ceaekrnsHoi ounctke cMecu ITAD+AI'KK N-me-
TUAIMPPOAUAOHOM B aHaAOTMYHBIX YCAOBMSX, B YJaCTHOCTH C MCIIOAb30BaHIEM ABYKPaTHOTO
130bITKa DKCTpareHTa, npu Temiepatype skcrpakiyuy 20-25°C u BpeMeHn KOHTaKTa KOMIIO-
HeHTOB 1 yac BBIXOZ padpuHaTta coctapasieT Bcero 54,43% Macc Ha CBIpbs ITpoTuB 62,34% Macc
B CAy4ae DKCTPaKLVMOHHON OYMCTKM COOTBETCTBYIOIIETO ChIPhsI MOHHOM >XMAKOCTBIO. I1pn 5TOM
HEoOXOAMIMO OTMETUTh, UTO OCTaTOYHOe COJeprKaHMe apoMaTUJYecKMX YIaeBoAoposos (8%
Macc) 1 cepocogeprkammx coeaunennii (0,0392% macc) B papruHaTe HeCKOABKO BBIIIIE U CTETIEHD
AeapoMaTu3allyl COCTaBAseT Bcero 72,5%, aecyabpduposanus- 65,4 ipotus 79,3% n 72,4%
Macc, COOTBETCTBEHHO B CAyJae 9KCTPaKIMIU C MIOHHOM >KMAKOCTBIO, CMHTe3/POBaHHOI Ha OC-
HOBe N-MeTnAnmuppoangoHa 1 yKCyCHOM KMCAOTHI.

ITpu ceaextusHoI ounctke /AI'K Taxke HabAI0AaeTCsA OTHOCUTEABHO BBICOKasl pacTBOPSIOIIas
cr1ocobHOCTh N-MeTnAnMppoAnA0oHa IIpy HU3KOM ero usdupaTteabHOCTH. I1pyu 9TOM BBIXO4,
padunara cocrabasteT 61% macc mpotus 76,57% 1mipu ounctke ykasanHoro ceipbst VK. Ocra-
TOYHOe CcoJep>KaHue apoMaTuku B paduHaTe rpu crereHn ounctku 72,0% cocrasaser 7%
Macc, cepsl- 0,0398 % mpu crenienn ounctku 68,46% macc mpoTus 72,2% Macc MOHHO->KVAKOCT-
HOI O4MCTKOJA.

Takum o6pa30M, MNOAY4YE€HHbIE Pe3yAbTaTbl YKa3bIBalOT Ha 9(1)(1)8KTI/IBHOCTI) IIpMEeHEHIsT MIOH-
HOI >KMAKOCTU Ha OCHOBE N-MeTI/IAHI/IppO/H/I,ZI,OHa n YKCYCHOIZ KINCAOTBI B KayeCTBe I/I36I/Ipa—
T€AbHOIO pacCTBOPUTEAS B IIpOLieCCaX O9MCTKU AN3EADPHBIX AVICTUAASITOB C Pa3ANIHBIM COA€P-
KaHI1eEM apoOMaTN4eCK1X yraeso40poa0B.

HpeI/IMYH_[eCTBO VMIOHHO->KIMAKOCTHOTO COCTaBa OIIpeaeAseTCs KaK BbICOKMIM BBIXOAOM pa(I)MHa—
Ta I10 CpaBHEHNIO C BKCTpaKLH/IOHHOIZ OUMICTKOI nccaeadyeMblxX AVICTUAASTOB A13€AbHOTIO TOII-
AVBa B aHAAOTMYHBIX YCAOBMIIX OpTaHUYECKMM pacTBOpUTEAEeM- N-MGTI/IAHI/IppO/H/I,ZI,OHOM, a
TaK>Ke X 9KOAOITMYHOCTBIO.
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XULASO

Laboratoriya seraitinde qargidali niimunslerinin quraqliq ve duz stresine davamlilig toyin edilmisdir. Miix-
tolif qatiliqh soran torpaqda ciicordilmis toxumlarin yarpaqlarinda duzun qatiig: artdigr zaman, xlorofil (a+b)-nin
miqdar1 azalir. Quraqliq seraitinds clicordilmis toxumlarin yarpaqlarinda ise xlorofil (a+b)-nin miqdar: artmis olur.
Bels niimunsalerin quraqliga davamliliq gostericisi yiiksak olur.

Acar sozlar: qargidaly, stres, quraqliq, duzlulug.
AVIATHOCTUKA CTPECCA 3ACYXO U COAEYCTOMUMBOCTU HA OCHOBE
OUBUOAOTUMYECKHNX ITAPAMETPOB YV OBPA3I10B KYKYPY3bI
PE3IOME

BaabopaTopHBIX yca0BMsIX Oblaa MCCAeA0BaHa 3aCyX0- M COAeYCTOMUMBOCTD ¥ 00pas3IioB KyKypy3bl.B pesyas-
TaTe yBeAeueHNsI KOHIIEHTPalluM COAM, B AMCTDSIX CEMSIH, BRIpaIlleHHBIX B II0YBaX C Pa3HBIMIU COAEBBIMY KOHIIEHT-
pansMy, KoAudecTso XA( a+b) yMeHbITaeTcs .

B aucrpsax xxe CEMSIH, BbIpAIlI€eHHBIX B YCAOBVIIX 3aCyXM, KOAMYIECTBO XA( a+6) yBeAN4IMBaAETCA. Y sTux O6p33-
ITOB ITIOKa3aTeAb SaCyXOyCTOﬁI‘{MBOCTVI ObIBaeT BHICOKMM.

KaroueBble ca0Ba: KyKypyaa, CTpecc, 3aCyxa, 3aCOAeHHOCTb.

THE SAMPLES OF MAIZE ARIDITY AND SALTNESI STRESSION DURABLES
IS DIAGNOSTICS BASED ON PHYSIOLOGICAL PARAMETERS

ABSTRACT

In laboratory conditions was appointed maize samples aridity and salt stress durability. In different concen-
tration salty soils spronted seeds of leaves when salt concentrat is thrown, chlorophyll (a+b)’s mass is decrease.
But in aridity condition sprouted seeds’ leaves while chlorophyll (a+b)” mass have been thrown.In such examples
aridity durability indicator rose.

Key words: maize, stress, aridity, salty.

Giris

Son onillikler arzindes diinya birliyi torafinden ahalinin artmaqda olan telabatlarin1 6demakda
mithiim rol oynayan bitki genetik ehtiyatlarinin bu giinkii veziyyaeting, inkisafina ve mévcud
olan toxira salinmaz problemlarin hallina ciddi tesir eda bilacok beynalxalq miqyasli senadlar
gebul edilmisdir. Bu senadlsrds qarsiya qoyulan masslalar ve qaldirilan problemlsrin aktual-
ligin1 nezare alaraq Azerbaycan Respublikasinda genetik ehtiyatlarm toplanmasi, 6yrenilmasi,
senadlasdirilmasi, barpasi, ¢oxaldilmas: sahasinds ugurlar alds edilmisdir. Torpaqglardan ss-
marali istifadenin miimkiin yollarindan biri stres amillora davamli, eyni zamanda iqtisadi shae-
miyyat kasb edan bitki sort ve formalariin askar edilmasi, onlara uygun bolgalards becaril-
mosinin tomin olunmasi, daha davaml yeni bitki sortlarinin yaradilmasidir [1,2].
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Tadqiqat metodu

Tadqiqat obyekti olaraq 4 qargidali niimunasi gotiiriilmiisdiir. Tacriibs zaman iki niimuna (K-
247; 250 ) miixtalif qatiligh mahlullarda (NaCl, saxaroza) ciicordilmis, iki niimuns isa ( KF-31;
485) miixtolif deracada soranlasdirilmis torpaqda okilmisdir.

Birinci tacriibs K- 250 (Zaqatala- partlayan) ve K- 247 ( Zaqatala — partlayan) niimunslori ils
aparilmisdir. Hor niimunanin 40 denasi lizerine distile suyu alave edilarak 28°C temperaturda
termostatda ciicordilmisdir.Sonra 7 giinliik clicartilor stres mahlullara kegirilmisdir.Stres mah-
lul kimi 1ve 2 atm. NaCl ,1 ve2 atm. saxaroza gotiiriilmiisdiir. Yenidon 21°C temperaturda
termostata qoyulmugdur.5 giinden sonra niimunalar termostatdan ¢ixardilaraq ciicardilmasi
adi otaq temperaturunda davam etdirilmisdir.

Saxarozada ciicordilon niimunsalar har iki atmosferdos clicorti vermis, amma NaCl stresindo cii-
cordilon denlor yalniz 2atm-da ciicormisdir.
Tadqiqat isinin miizakirasi va onun naticalari

Stres verilmis cavan bitkilorin yarpaqlarindan dairaciklor gotiiriilmiis (1-2 tokrar) ve 96%-li
spirta kecirilmisdir. 5 glindan sonra spektofotometrds baxilmisdir [3]. Alimnan naticalar cadval
1-da 6z aksini tapmugdar.

Cadval 1. Miixtslif qatilighh mehlullarda ciicordilmis qargidali niimunalarinin
yarpagqlarinda xlorofil (a+b)-nin miqdarinda bas veran dayisikliklar.

Xlorofilin miqdar1 Ca+Ch
(vahid yarpaq sahasinda . a+. .
Mkg-larla) gostaricilori
(nazarats gora %-1d)
Kataloq Niimunanin Variantlar - -
No-si ad1 =, 3
Nozarat & .E
5 5
Ql A
a b a+b a/b a+b a+b
247 Zaqatala Nozaroat 2,62 0,92 3,54 | 2,85
part.-sort Quraqliq 1latm 2,48 1,00 3,48 2,48 98
Quragqliq 2 atm 3,22 1,15 437 | 2,80 123
Duzluluq 2 atm 2,93 0,86 3,79 3,40 107
250 Zaqatala part.sort Nozarot 3,26 0,86 4,12 3,79
Quragqliq latm 3,25 0,76 4,01 427 97
Quraqliq 2 atm 3,59 0,86 4,45 4,17 108
Duzluluq 2 atm 3,06 0,74 3,80 | 4,13 92

Cadveldan goriindilyti kimi latm. quraqliq stresinin tesirinden K- 247 (Zaqatala-partlayan)
sortunda xlorofilde azalma 2%, 2atm. quraqliq stresinin tesirindan ise 23% artim, 2atm. duz
stresinin tasirindan ise 7% artim miisahids edilmisdir.

Zaqatala partlayan (K-250) sortunun niimunalarinds ds latm quraqlq stresinin tasirinden 3%
azalma, 2atm.-da ise 8% artim, 2atm. duzluluq stresinds ise 8% azalma miisahids edilmisdir.

Cadval 2-da 247 va 250 niimunsalarinin yarpaglarinda karotinoidlerin miqdarindaki dayisiklik-
lar gostarilib.
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247 nomrali niimunada 1 atm. quraqligda 81%; 2 atm.-da 96%, duzluluq 2 atm.-ds 154% qeyda
alinmisdir.

250 nomrali niimunads olan karotinoidin miqdar1 iss quraqliq 1 atm. ve 2 atm.-in har ikisin-
da 96%, duzluluq 2 atm.-ds iso 84% miisahide edilmisdir.

Karotinoidlerin tedqiqi zamani 247(Zaqatala-partlayan) sortunda quraqliq stresinin tasirinden
1 atm. qatiliqda karotinoid gostoricisi nazarate gors azalmis (N-0,27;K-0,22); 2 atm. qatiliqda
karotinoid gostaricisi nazarats yaxmn olmusdur ( N-0,27; K-0,26).

Zaqatala-partlayan (250) sortunda ise quraqliq stresinin tasiri naticesindes 1ve 2 atm. Qatiliqda
karotinoidlar nazarats yaxin olmuslar ( N-0,33; K-1 atm- 0,32; 2 atm-0,32).

Cadval 2. Miixtalif qatiliqlt mahlullarda ciicordilmis iki qargidali niimunasinin
yarpagqlarinda karotinoidin miqdarinda gedan doayisikliklar.

Noazarato nisbaton
Katal K inoi %-1
ata (,)q Niimunanin ad1 Variantlar . arotinoid o9
No-si (litrde mkq-la)
Quraqliq | Duzluluq
Nozarot 0,27 247
Quragliq latm 0.22 81
247 Zagatal t.-sort
aqatata part-sor Quraqgliq 2 atm 0,26 96
Duzluluq 2 atm 0,34
Nozarot 0,33 250
Quragliq latm 0,32 96
250 Z tal t.-sort
aqatata part-sor Quragliq 2 atm 0,32 96
Duzluluq 2 atm 0,28

Belolikls, laboratoriya seraitinde miixtelif qatihgli mehlullarda aparilan tedgiqatdan bels natica
¢ixarmagq olar ki, saxarozanin qatilig artdiqca ham xI (a+b) —nin miqdar1 nazarsts nisbaton
artmis, ham do hamin niimunslarin quraqhiga davamliliq gostaricisi yliksok olmusdur.

Ikinci tocriibe zamani KF-31 (Miravari-digvari) ve 485 (Zaqatala-digvari) niimunslarinden petra
gablarma 50 adad den tokiiliib, tizerine distile suyu alave edilorak termostatda 26°C-da ciicar-
dilib. Ciicartilar NaCl vasitesi ile 0,25 va 0,03%-a2 qadar soranlasdirilmis torpaga akilib.

16 giin soran torpaqda okilan toxumlar ciicardikden sonra yarpaqglardan dairacikler gotiirtils-
rak spirts kegirilib ve 7 giindan sonra spektofotometrda baxilib.

Cadval 3. Miixtalif qatiligli soran torpaqda ciicordilmis iki qargidali
niimunasinin yarpaqlarinda bas veran dayisikliklor.

5 - Xlorofilin miqdar1 Karoti-
g - E ~ -:2 (vahid yarpaq sahasinda noid Ca+Cb
E :% E 2 g Mkq-larla) (litrdo gﬁstari-ﬁilaf)i.
4 é S a b 2+b 2/b mkq-la) (nazarata gora %-19)
KF-31 Mirvari Nozarat 3,98 0,88 4,86 4,52 0,21
digvari sort
Zoif soran 0,25%-1i 2,81 0,43 3,24 6,53 0,16 67
485 Zaqatala Nozarat 3,69 0,70 4,39 5,27 0,21
digvari Zoif soran 0,25%-1i 3,40 0,88 4,28 3,86 0,16 97
sort Zsif soran 0,03%-li 2,56 0,99 3,55 2,59 0,46 81

3-cii cadvalden goriindiiyii kimi KF-31 niimunasinds karotinoidlarin miqdar1 0,25%-li zaif
soran torpaqda oakilen bitkide nazarate gors azalmisdir (N-0,21;K- 0,16) .
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485 nomrali niimunada ise 0,25% -li soran torpaqda oakilen bitkilords nazarate nisbaton karo-
tinodin miqdar1 azalmis (N-0,21;K-0,16), 0,03%-li zeif soran torpaqda okilen bitkilords ise art-
musdir ( N-0,21,K-0,46).

Soran torpaqda biten bitkilerds xlorofil (a+b)-nin miqdari ise nazaratle miiqayisade azalmus,
0,25 %-li torpaqda Mirvari-disvari sortunda azalma daracesi 23%-9, Zaqatala-digvari sortun-
da 0,25%-li torpaqda 3%-a, 0,03 %-li torpaqda ise 9%-o barabar olmusdur.

Todqiqat gostardi ki, torpaqda duzun qatiligy artdigca xlorofilin azalma daracesi ds artir.

Notica: Belaliklalaboratoriya seraitinds qargidali bitkisi iizerinds aparilan tacriibalar naticesin-
da duzun miixtelif qatilaglarinin tesirinden yarpaqlarda xI (at+b)-nin miqdarinda miixtolif de-
racads doayisikliklor miisahide olunmusdur ki, bu da onlarin diisdiiklori miihiite uygunlasmasi
ilo slagadardar.

Todqiqatlar gostordi ki, torpaqda duzun qatiligy artdiqca yarpaqglarda xlorofilin miqdar: azalir.
Aparilan tacriibalarin naticesine asaslanaraq demok olar ki, quragliq artdiqca ham xlorofil (a+b)-
nin miqdar1 nazarats nisbaton artmig, hoam ds hamin niimunslerin quraqlhiga davamliliq gos-
toricisi ytiksek olmusdur.
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XULASO

Laboratoriya gseraitinda 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 diaqnostik metodla 39 bark
bugda novmiixtalifliklorinin quraqliq ve duzlulugq streslorine davamliliq deracalari ve keyfiyyat gostaricilori toyin
edilmisdir. Har iki stresa davamliligina gore forqlonan 3 niimuna segilmisdir.

Acar sozlar: bugda, quraqliq, duzlulugq, xlorofil, kleykavina, stisovarilik.

OIIEHKA PA3SHOBUAHOCTEN TBEPAOM IIIIEHNIIEI (T.DURUM DESF.) YCTOMUMBOCTU
K ABMOTUYECKUM CTPECCOBBIM ®AKTOPAM (3ACOAEHME, 3ACYXOYCTOMYNBOCTD)
M CTEIIEHM KAYECTBEHHOCTHN

PE3IOME

B 2a60paTOpPHEIX YCAOBUAX U3YUEHO AETICTBIE CTPECCOBHIX (PaKTOPOB Ha (PU3NOA0TUIECKIe TTPOIIeCCH, OCO-
OeHHO cTelleHb Aemrpeccuy xAopoduaaa «a» 1 «0». Takke ObL10 olIpeeaeHO cogep>kaHue xaopoduaia a+d 1 ux
coorHomenne.C ITOMOIIBIO BTOTO AMATHOCTUYECKOIO MeToAa OIlpeeleHo 3acyX0 U COAeYyCTOMIMBOCTE y 39 pas-
HOBUAHOCT TBEPAOJI MIIIEHNUIIBL. Y CTaHOBAEHO YTO 13 HUX 3 Pa3sHOBUAHOCT SIBASETCSA YCTOMYUBBIMU KO BCEM CTpecc
JaxkTopam.

Karouesble ca0Ba: MIeHnIa, 3acyxa, COA€HOCTb, XA0pO(PNAA KAEIKOBIHA, CTEKAOBUAHOCTE.

EVALUATION OF HARD WHEAT (T.DURUM DESF.) BOTANICAL VARIETIES FOR RESISTANCE
TO ABIOTIC STRESSES (SALT AND DROUGHT RESISTANCE) AND THEIR LEVEL OF QUALITY

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 calcu-
lated their ratio. By using this diagnostic method the resistance to drought and salinity stress conditions of 39 durum
wheat accessions was evaluated. It was revealed, that among of studied material the 3 botanical varieties were
resistant to both stress factors.

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

Giris

Bitkilar stres amillore miiqavimat gostermak iiglin miixtslif miidafis mexanizimlarine malik-
dirler. Bu miidafisa mexanizimlari stres genlorin ekspresiyasinin doayisilmosi ilo tonzimlanir.
Quragqliq stresi fotosintetik membranin pigment vo ziilallarin torkib ve miqdarlarinda, spekt-
ral xiisusiyyatlarinds va xloroplastlarin fotokimyavi fealliginda miithiim dayisikliklors sabab
olur. Quragliga davamli genotiplar yiiksak fotosintetik faalliq saxlamagqla stresin tesirinden
qoruna bilirlar [2]. Bitkilarin stress adaptasiyasi membranin ziilal sistemi ils bilavasite slaqe-
dar olub stress qars1 kemiyyet ve keyfiyyotca yeniden qurulma ils cavab verir [1].
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Quraqliga qars: amole gelan ilk cavablardan biri xloroplastlara CO:—nin diffuzyasini azaldan
ag1zciglarin baglanmas: hadisesidir. Quraqliq zamani bitkilerin agizciglarii baglanmasina
sabab olan iki asas tasir miivafiq olaraq hidrolitik signallar (yarpaq su potensiali hiiceyrae tur-
goru) ve kimyavi siqnallardir (apsis tursusu). Koklardae sintezlenan va transpirasiya aximni ile
goruyucu hiiceyralora dasinan absis tursusu (ABT) oksigen radikallarinin bu xlorofil protein
kompleksino tosirinin qarsisini ala bilir [6].

Material vo metodlar

Tadgqiqat isi, yerli ve intraduksiya olunmusg 39 bark bugda (T.durum Desf) niimunalarinin {ize-
rinde aparilmigsdir.

Bugda genotiplarinin duzluluq ve quraqliq streslarine davamliligy ils xlorofilin miqdar: arasin-
daki alageni 6yrenmak magsadile tarla tacriibslarinden yarpaq niimunsleri (yuxaridan ikinci
yarpaq) laboratoriyaya gatirilorek onlara duz ve quraqliq stresi verilmisdir. Bu magsadle sa-
hadan gatirilmis yarpaqlardan kigik dairaciklar kasilarak ti¢ hissaye ayrilmisdir. Har tacriiba
variantindan sinaq siigalorina 5 dairacik yerlasdirilmisdir. Birinci hissaye su, digarina ise 2%-
li NaCl moahlulu, 3-cii hissays 20 atm. tazyiqli saxaroza mahlulu slave edilerak, 24°C tempera-
turda 1 giin saxlanilmigdir. Sonra dairaciker mahluldan ¢ixarilaraq filtr kagizi ile qurudulmusg
va 10 ml-lik sinaq siisasine kegirilorak {izarine spirt alave edildikden sonra bir nege dagige qay-
nadilmisdir (dairaciklorin rangi agarana qoador).

Soyuduqdan sonra smnaq stisasinde spirtin hacmi 10 ml-a catdirilmis ve xlorofilin miqdar: spek-
trofotometrda xlorofil “a” 665 nm, xlorofil “b” iss 649 nm dalga uzunlugunda ol¢iilmiisdiir.
Duz ve quraqliq variantindaki pigment qatiliinin su variantina nisbati tapilmis ve bu nisbat
duza, quragliga davaml formalarin segilmasi iiglin bir 6l¢li meyar1 kimi qoabul olunmusdur.
Alinmis naticalar na gadar yiiksak olarsa, o niimuns bir o gadar davamli forma kimi gobul edil-
misdir [3]. Bundan slave tedqgiqat obyekti olan niimunalarin danlarinds fiziki gostericiler-kley-
kavinanin miqdar1 seqmentasiya va keyfiyyati, srdimentasiya ¢okiintiisii toyin edilmisdir [4].
Danin stigavariliyi, 1000 denin kiitlasi gebul edilmis metodlarla (DS-10842-64, 10840-64), kley-
kovinanin miqdar1 va keyfiyyoti (DC-9406-60) asasinda Gyranilmis, kleykovinanin keyfiyyati
unun miiqavimati vo uzanma qabiliyystine gore giymatlondirilmisdir (miiqavimat KDO-1
cihaz1 vasitosile Olgtiliir). Sedimentasiya gostoricisi makrometod asasinda sirke tursiisu vasitoesi
ils tayin edilmisdir [5].

Notico vo onlarin miizakirasi

Bark bugda niimunslerinin yarpaqlarindak: xlorofilin miqdarinin dyrenilmasi {izrs tedqiqat-
larin naticalori 1 sayli codvalda verilmisdir. 1 No-li codvalda gostarilon tadqgiqat naticelori qu-
raqliq vo duz stresino maruz qalmis bugda novmiixtalifliklerinin yarpaqlarinda xlorofil “a”,

“"_

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

Pigmentlar fotosintez prosesinds oksigen dasinmasinda, oksidlagdirici ve fotosintetik fosfor-
lasmada, bir sozls bitki orqanizmindas timumi maddaslar miibadilssinda istirak edirlor. Malum-
dur ki, xlorofillar (xiisusen “b” xlorofili) bitkinin xarici miihitin alverissiz amillarina gars: uy-

gunlagsmasinda boyiik rol oynayir. Uygunlagsma zamani xlorofil “a”-nin “b”-ya nisbatinin bir
gedar azalmasi va ya coxalmas bitkide gedan fizioloji proseslards ciddi siiratds 6z aksini tapir.

Bu faktorlardan istifads edarak seleksiya prosesinds ister baglangic materialin segilmasinds,
istorsade alinmis yeni hibrid, xatt ve sortlarin giymatlondirilmasinda perspektiv formalarin
askar edilmasinds istifads etmak miimkiindiir.
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Cadval 1. Bark bugda (T. durum Desf.) nlimunalerinin yarpaqlarinda xlorofilin miqdarinin
dayismasine goére quraqliga ve duzluluga davamliliginin gostariciari

Xorofilin miqdar (vahid yarpaq a+b va a/b gostaricilari
Niimunsalarin ad1 sahasinde Mkq-larla) (nazarata gora %-1a)
va Kataloq Ne-si Nazarat Quraqliq Duzluluq Quraqliq Duzluluq
a b a b a b a+b a/b a+b a/b
Qarabag St 1 8.61 3.02 5.26 1.66 6.42 2.09 110° 59= 107~ 73=
Borakatli St 2 6.09 2.48 7.84 3.11 8.84 3.22 102= 1277 1117 140°
Mutico.hordeiforme 14 8.37 2.88 7.52 2.73 7.70 2.48 94= 91= 106 90=
Mutico.hordeiforme 15 9.06 3.27 7.96 294 8.69  3.02 97= 88= 103= 94=
Murcience 19 7.37 2.59 6.02 2.25 7.34 2.50 94= 83= 103= 98=
Erythromelan 35 7.21 2.81 6.46 242  6.68 245 103= 88= 106~ 91=
Affine 27 5.28 2.27 4.56 1.79 6.37 2.51 109 84= 108~ 117~
Affine 29 7.06 2.70 7.11 2.72 7.28 2.58 100= 100= 1077 100=
Murcience 24 9.82 3.44 7.51 2.85 10.6 3.53 92= 78= 106~ 107=
Melanopus 39 7.89 3.10 7.17 2.80 9.43 3.17 100= 90= 111= 110
Mutico.melanopus 42 5.86 2.01 6.30 230 684 237 93= 109~ 98= 1177
Mutico.melanopus 43 8.30 2.89 7.66 285 848 285 93= 93= 103= 101=
Coerulescens 46 9.48 3.21 9.82 343 996 333 97= 104~ 101= 104=
Coerulescens 47 8.17 2.90 6.09 217 870 285 99= 74= 108~ 104=
Provinciale 67 7.22 2.61 6.76 257 785 273 95= 94= 103= 108=
Albo.provinciale 70 8.10 2.93 7.68 282 825 285 98= 95= 104= 100=
Alexsandrinum 73 4.55 1.93 525 192 643 231 115~ 126~ 135~ 1147
Reishenbashii 74 8.06 2.85 8.42 288 103 340 103= 103= 126~ 107~
Dordeiforme 85 4.69 2.05 3.40 152 491 225 73= 97= 106~ 95=
Leucurum 87 7.96 2.93 7.33 2.72 8.62 2.95 98= 92= 106~ 107°
Hordeiforme 89 8.52 3.03 7.52 2.58 8.33 2.70 87= 103= 95= 109
Murciense 90 7.80 2.90 7.73 2.94 8.24 2.89 97= 99= 106~ 104=
Murciense 92 7.63 2.84 6.67 2.54 8.49 3.13 88= 97= 100= 110
Apulicum 93 7.81 2.61 6.32 2.12 8.06 2.76 81= 103= 99= 97=
Melanopus 94 9.02 3.45 7.95 2.98 7.95 2.98 87= 87= 102= 101=
Melanopus 96 6.14 2.38 6.32 2.66 7.06 2.68 105~ 114~ 92= 101=
Apulicum 97 5.76 241 5.43 2.30 6.95 2.36 98= 117~ 94= 110
Niloficum 98 7.66 2085 7.26 2.68 7.07 247 94= 91= 100= 106~
Murciense 99 6.23 2.31 6.88 2.83 7.59 2.79 113~ 1217 90= 101=
Apulicum 100 6.50 2.50 6.18 240 720 258 95= 108" 98= 106
Murciense 101 8.68 2.98 5.98 204 948 3.06 69= 107 100= 106
Apulicum 107 721 2.83 6.73 268 656 228 94= 88= 98= 1127
Hordeiforme 108 7.73 2.74 7.60 272 855 280 98= 108" 98= 108"
Apulicum 111 9.39 349 8.85 329 100 353 94= 105= 100= 106
Melanopus 115 8.61 2.81 7.88 245 771 240 90= 88= 105= 105
Hordeiforme 114 771 2.59 8.48 278 887 281 109~ 113~ 102= 105~
Melanopus 116 9.90 343 9.82 328 102 335 98= 101= 103= 106
Mutico.melanopus 117 797 247 7.81 249 937 283 98= 116~ 97= 102=
Hordeiforme 150 10.5 3.44 0.77 3.63 11.5 3.67 103= 108~ 96= 102=
Hordeiforme 151 8.88 3.09 9.42 3.27 12.5 4.15 106= 139~ 100= 105~
Zerdabi 200 8.96 2.94 9.25 3.12 9.86 3.21 104= 109” 97= 100=
Apulicum 120 8.18 3.07 7.66 285 852  3.09 93= 103= 100= 103=

Serti igsaralor : - davamly; = orta davamli; = davamsiz

1 Ne-li cadvalds ki, xlorofil “a+b”-nin gostaricilerine asasen tadqgiqat obyekti olan niimunalar
icerisinden quraqhiga davamli 5 niimuns, duza davamli ise 11 niimuns secilmisdir ki, onlar
cadvalds (-) isaresi ilo gosterilmisdir.

Secilmis sortniimunalar i¢arisinda xloroplastlarin yiiksak fotokimyavi fealligina gors cadval-
da 73 kataloqunda gostarilon Alexsandrinum niimunasini gostermak olar. Bu niimunada xloro-
fil “a” nazarat variantinda 4.55 Mkq quraqliq variantinda hamin vahid 5.25, duz variantinda
iss 6.43 Mkq olmusdur. Xlorofil “b”-nin gostericilarine nazar salsaq, nazarstds 1.93, quraqhg-
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da 1.92, duz variantinda ise 2.31 Mkq olmusdur. Gostarilon naticalars asasen bu niimunada
xlorofil (atb)-nin nozarato gore faiz gostericisi 115, duz variantinda ise 135 olmus va bu
niimunanin yarpagqlarimin yiiksak fotokimyavi faallif1 oldugu ti¢iin hamin niimuns davamh
nimuna kimi se¢ilmisdir.

MBalumdur ki, bitkilerin quraqhiga, istiliye ve duza davamliliginin giymetlandirilmasindas yar-
paqlardaki xlorofil “a”-nin “b”-ye nisbati miisyysn shamiyyete malikdir. Xlorofil “a”-nin xii-
susan do “b”-nin miqdarmnin artmasi onlarin giines isigmin miisyyen uzunluglu dalgalarindan
enerji udma imkanlarini genislondirir. Tedqgiqat obyekti olan niimunslar icarisindon quarqliq
va duz stresindan sonra xlorofil “a”-nin “b”-ys olan yiiksak nisbati 10 niimunada: Barakatli;
kataloq nomraesi 42-ds olan mutico.melanopuda; kataloq nomrosi 46 olan coerulescens-do; kata-
loq némrasi 73-da olan alexsandrinum-da; kataloq nomrasi 97-ds ve kataloq ndmrasi 100 olan
apulicum —da; kataloq ndmrasi 101 olan murciense-ds; kataloq nomrasi 108 ve kataloq némrasi

151-ds olan hordeiforme-ds miisahids edilmisdir.

Hor iki stress (quraqliq, duz) davamliligina gore 3 niimuna forqlanmisdir: Gostarilon standart
Qarabag; kataloq nomrasi 27 olan gosterilan affine; kataloq nomresi 73 olan alexsandriumdur
(Cadval 1).

Bu niimunslar basqalari ilo miiqayisede daha feal pigment kompleksine malikdir. Onlar foto-
sintezedici pigmentin yiiksak miqdari ils segilirlor (Cadvel 1). 9dabiyyat malumatlarina asas-
lanaraq demsak olar ki, bu niimunslarin fotosintez aparat: boyiik faalliga malikdir ve onlarda
is1iq enerjisinin kimyevi enerjiys (ATF vo HADF formalarina) ¢evrilmasi prosesi daha intensiv
gedir.

Bundan slave tedqiqat obyekti olan niimunalarin denlarda texnoloji gostericiler olan kleyka-
vinanin miqdar1 ve keyfiyyati, srdimentasiya ¢okiintiisii toyin edilmisdir. Stigevarilik ve 1000
danin kiitlasine gors alman naticsler genastbaxsdir. Standart kimi gotiiriilmiis Barakatli-95
va Qarabag 1000 danin kiitlesine gore xeyli yeksok olmusdur. Tedqiq olunan bazi niimunalar-
da 1000 danin kiitlesi v.miirciense (67.6qr) v.provisiale (64.0 qr) v.hordeiforme (62.8 qr) olmus-
dur. Stisevarilik asasen 87-100% arasinda dayismisdir. Oyranilan 42 niimunadan 10 niimuns-
doa stisavarilik 100% olmusdur (cadval 2).

Kleykavinanin miqdari, tadqiq olunan niimunsalards ytiiksek olmasina baxmayaraq (32-47%),
keyfiyyat gostoricilorine (KDO ve sedimentasiya ¢Okiintiisiine) xeyli asag1 olmusdur. Nov-
miixtalifliklarinden forqli olaraq standart kimi gotiiriilmiis sortlarda KDO yiiksak olmusdur.
Kleykavinanin miqdar1 22 ntimunada 40% -dan ytiiksakdir.

Aragdirmalara asasen an yiiksok gostariciloro malik olan 4 névmiixtalifliyi secilmis, standart
kimi gotiiriilmiis Qarabag ve Barakatli 95 sortlarimin gostericilarinin naticalari ils birlikds cad-
voal 2-da verilmisdir.

Cadval 2. Bark bugda niimunalarinin yerli vs intraduksiya olunmus névmiixtalifliklarinin
yliksak gostoricilorina gore secilmis niimunalari

.. . Fiziki gostaricilar Kleykovinanin miqdar1 va keyfiyyati
Niimunanin ad1 ve - on - . .
. Siisavarilik 1000 danin Miqdar %-la | KDO | Sedmentasiya ml
katoloq Ne-si y
Y%-1a kiitlasi qr-la
var.murcience 19 100 67.6 43.0 90 11
var.erythromelan35 98 58.0 46.2 90 14
var.courulescens47 98 60.4 40.3 100 20
var.hordeiformel14 100 60.0 46.4 100 15
Borokatli-95 St 76 72.8 27.0 95 15
Qarabag St 87 57.2 33.5 95 16
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Oyranilen tetraploid bugda genotiplarinin alamatlori seleksiya programlaria daxil edilarak,
yiiksak mahsuldar niimunalars nail olmagq iigiin seleksiyagilara komak magsadi dagiyur.

Belsliklo, yarpaglarin plastid aparatinda bas veran doayismalare asaslanaraq miiayyen edilmis-
dir ki, 6yranilen bark bugda niimunsalarindan Qarabag sortu, affine (K27) ve alexsandrium (K73)
novmiixtalifliklari har iki steress davamli niimunolardi ve onlardan davamliliq istigamatinde
aparilan seleksiya proseslarinda donor kimi istifade etmak olar. Muesiense (K-19), courulescens
(K-47), hordeiforme (K-114) novmdiixtslifliklorinin ve Barakatli-95, Qarabag sortlarinin ise an
yiiksak keyfiyyat gostaricilorine malik olduqlar1 agkar edilmis ve onlardan da keyfiyyat istiqa-
moatinds aparilan seleksiya proqramlarinda istifads oluna bilar.
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XULASO

Nestorli arilarin nov torkibi ve biotoplar {izra yayilmasina dair elmi-tadqiqat isi imisli, Zardab, Agcabadibol-
golarinda aparilmisdir. Toplanan materialda 12 fasilays vo 10 cinse mensub olan 15 név vespoid ve 20 nov sfesid
arilar1 agkar edilmisdir. Vespoidea fasiloustluyunden 7 névii Vespidae, 8 novii iso Eumenidae fasilasine, Sphecidae
va Scoliidae fosilosine iso 14 cinsa aid 20 nov agkar edilmisdir. Bunlardan ikisi Scoliidae digarlari isoSphecidae fo-
silosine aiddir.Har 3 rayonda an genis yayilan névlar Sceliphrondestillatorium, Ammophilasabulosa, Sphexpolu-
dosus ve Podaloniatydei-dir.Vespidae fasilosindengenis yayilan vo ¢oxluq teskil eden novlerden Polistes gallicus.,
Paravespula germanica, Paravespula vulqgaris, Eumenes pomiformis, Eumenes arbustorum-u geyd etmok olar.
Meyve baglarinin faunasi daha zengindir. 10 név vespid mahz bu biotopda qeyd edilmisdir. Vespidae fasilosina
aid olan névlarden - Vespa crabro, Polistes qallicus, Paravespula germanica, Eumenidae fasilosindan isa E.dubius,
E.pomiformis, Odunerus reniformis meyva baglarinda ¢oxluq toskil edir.Sfesidlordenise20 névden 18-i. meyve
baglarinda toplanmisdir. Sayca goxluq toskil edon névlerden Sceliphron destillatorium, Lestica clypeata, Cerceris
lunata, Philanthus triangulum-u novlearidir.

Acar sozlar: Nestorli arilar, Hymenoptera , Vespidae, Sphecidae, Scoliidae.

BUAOBOVI COCTAB M PACITPOCTPAHEHVE KA ASIIIVIX TEPEIIOHYATOKPBIABIX (HYMENOPTERA,
VESPIDAE, SPHECIDAE) B UMUIIIAMHCKOM, 3APAABCKOM U AT AKABEAMHCKOM PAVIOHAX

PE3IOME

Hayuno-1ccaeaosareanckast paboTa IO BUAOBOMY COCTaBy M PacIpOCTpaHEHMIOXKAAALIIUX IIePerloHYaTOK-
pBLABIX OblAa IIpoBegeHa B VIMumannckoM, 3apaadckoM u AraxabeauHCKOM parioHax. I3 coOpaHHBIX MaTepua-
210B 66110 3aPpUKCHPOBaHO 15 BIAOB BECIIOMAHBIX OC, OTHOCAIIMXCS K 2 ceMerictBaM 1 10 pogam. M 20 Buaos cde-
KOVMAHBIX OC, OTHOCAIIUXCA K 14 pogaM, U3 KOUX 2 BuAa OTHECEHBI K ceMelicTBY Scoliidae.. VI3 HaacemericTBa Vespoidea
7 BuaoB O6b1aM oTHeceHw Vespidae, a esMenug 8 BuA0B. Bo Bcex Tpex paitoHax HamboAblllee pacIpoCTpaHeHNe U3
cerng, moayanan suant Sceliphron destillatorium, Ammophila sabulosa, Sphex poludosus n Podaloniatydei. V13 cemeticTsa
Vespidae nanboaee pacripoctpaneHHIMM Ob1au Buasl Polistes gallicus., Paravespula germanica, Paravespula vulqaris,
Eumenes pomiformis, Eumenes arbustorum.®ayna ppyKkToBBIX casoB Hanboaee HaarorpusTHoe. 10 BUAOB Becrny ObLAU
obHapy>keHEI B 9TOM Ouotorne. VsanxVespacrabro, Polistesqallicus, Paravespulagermanica, a us cemevicrsa Eumenidae
E.dubius, E.pomiformis, Odunerusreniformis. V3 20 Buaos cering 18 6s1a1 oOHapy>keHEI BO PPYKTOBBIX cagax. Mac-
COBOe pacIpocTpaHeHMe UMeIOT Takue BuAbl Kak Sceliphrondestillatorium, Lesticaclypeata, Cercerislunata, Philanthus-
triangulum.

Karouesbrecaosa: Aculeata hymenoptera, Hymenoptera , Vespidae, Sphecidae, Scoliidae.
SPECIES COMPOSITION AND DISTRIBUTION OF STINGING HYMENOPTERA (HYMENOPTERA,
VESPIDAE, SPHECIDAE) IN IMISHLI, ZARDAB AND AGJABADI DISTRICTS
ABSTRACT

Research work on the species composition and distribution Aculeata was held in Imishli , Zardab and Agjabadi
regions. From the materials collected it was recorded 15 species of wasps vespoidnyh belonging to 2 families and
10 genera. And 20 kinds sfekoidnyh wasps , belonging to 14 genera , of which 2 species classified as family Scoliidae..

7 species were classified Vespidae, and evmenid 8 species from the superfamily Vespoidea. In all three areas, the
most widely used types of sfetsid got Sceliphron destillatorium, Ammophila sabulosa, Sphex poludosus and Podalonia tydei.
From Vespidae family were the most common species Polistes gallicus., Paravespula germanica, Paravespula vulqaris,
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Eumenes pomiformis, Eumenes arbustorum. Fauna orchards the most favorable. 10 species of vespid were found in
this biotope. Of these, Vespa crabro, Polistes qallicus, Paravespula germanica, and from the family Eumenidae E.dubius,
E.pomiformis, Odunerus reniformis. Of the 20 species of sfetsid 18 were found in orchards. Mass distribution have
such species as Sceliphron destillatorium, Lestica clypeata, Cerceris lunata, Philanthus triangulum.

Key words: Hymenoptera ,Vespidae, Sphecidae, Scoliidae.

Giris

Bu movzunun aktualligini onunla izah etmak olar ki, nesterli arilarin gida obyektlari madani
bitkilore zaror vuran hageratlardir vearilar ziyanverici hagoratlarla vo onun siirfalari ils, ho-
riimgokloarls, ikiqanadlilar, kepanak stirfelori, milgoklarle gidalanaraq bir entomofaq kimi te-
bistda geyd etdiyimiz bugumayaqlilarin sayinin azalmasinda boyiik rol oynayir. Bunu nazars
alaraq onlar1 zararvericilore qars: bioloji miibarize tisullarinda istifads etmak olar. Vespoidea
va Specoideafasilasine daxil olan arilar bioqeosenozlarda miihiim entomofaq roluna malik ol-
malarindan basqa, gi¢aklibitkilerin tozlanmasinda da miisyyen daracads istirak edirlar.

Digor torafdon, vespidlarin bazindvleri mesalon, Vespa crabro, Polistes qallicus, sfesidlorden ise
Philanthus trianqulumbal arilarii ovlamagla arigiliq tesarriifatlarina ciddi ziyan vurur. Zaror-
veran novlardan Cerceris vo Palarus —u da geyd etmak olar. Biogeosenozlarda miihiim rol oy-
nayan bu arilar Azarbaycanda kifayat godar dyrenilmoyib. [1, 2, 3].

Material vo metodika

Materialin toplanmas12013 cii ilde (yetkin ford) Imisli, Zordab, Agcabadi bélgalerinds miixte-
lif landsaftlarda va biotoplarda (meyvs baglari, bostan arazileri, tiztimliikler, yem bitkilari akin-
lori, gomanliklor, cay atrafi, messlik va s.) aparilmisdir. Toplanmis faunistik material gobul edil-
mis metodika ile toyin edilmisdir[4, 5].

Nestorli zarqanadlilarin nov tarkibi Baki Dovlat Universitetinin Onurgasizlar zoologiyas: ka-
fedrasinda toyin edilmisdir. Bununla yanas1 Azarbaycanin EA Zoologiya institutunun kollek-
siya fondundan da yararlanmigiq. Novlerin yetgin fardlerinin tayin edilmasinda tayinat kita-
bindan istifads etmisik [6]. Har il arilar1 toplamisiq, onlarin fenologiyasini, inkisaf dinamika-
smni, qislama xiisusiyyetlerini Oyranmisik. Sistematik olaraq tebistds koloniyalar {izerinds mii-
sahidalar aparmisiq. ©lave gidanin terkibini dyrenmak tigiin ¢igakli bitkilarin tizerinde miisa-
hidalar aparmisiq ve bura ugan nestor arilar1 toplayib geydlar aparmisiq. Bazi novlerin sutka
arzinds olan aktivliyini, siirfelarinin gida terkibini bilmak {i¢iin yuvalar {izerinde miisahidslor
aparmisiq.

Alinan naticalar

Imigli, Zardab, Agcabadi bélgalerinds 2 fasilays ve 10 cinss mansub 15 név askar edilmisdir.
Imisli rayonunda Vespidae fosilosinin 8 ndviinden yalniz 5 novii (Vespa crabro, Polistes qallicus,
Polistes chinensis, Paravespula vulgaris, Paravespula germanica, ), evmenidlardan ise bir nov — Ka-
tamenes arbustorum qeyd edilmisdir. Paravespula vulgaris, Polistes qallicus va Vespa crabro har 3
rayonda daha genis yayilmislar ve ¢oxluq taskil edirdilar.

Zardab rayonunda 10 nov agkar edilmisdir ki, bunlardan da 7 név Vespidae fasilasinin niima-
yondalaridir. Eumenidae fosilasinden Eumenes dubius, Eumenes coarctatus,Eumenes arbustorum
geyd edilmisdir. Yiiksokliklor iizrs arasdirmalara asase nov terkibi dagestayi zonada (10 nov)
daha zengindir. Diizanlik zonada vespidloarin 11 novii, dagliq zonada ise 4 nov agkar edilmis-
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dir. Vespidae fasilasinden Polistes gallicus, Polistes chinensis, Paravespula germanica vo Vespa crabro
dageteyi zonada, Eumenidae fasilasindan ise genis yayilanlardan Eumenes dubius, Eumenes co-
arctatus meso zolaginda goxluq toskil edir.

Agcabadi bolgesinde agkar edilan 15 névdan 12 névii bu arazide qeyde alinmisdir. Bunlardan
— 7 novii Vespidae, 5 novii iso Eumenidae fasilasina aiddir. Genis yayilan ve ¢oxluq teskil eden
novlordan Polistes gallicus., Paravespula germanica, Paravespula vulgaris, Eumenes pomiformis,
Eumenes arbustorum-ugeyd etmak olar. Dagatayi zonada nov tarkibi daha zangindir — 8 nov.
Bunlardan Vespa crabro, Vespa germanica, Polistes chinensis, Eumenes coarctatus, Odynerus parvu-
lus, Odynerus reniformis, Euodynerus dantici ¢oxluq toskil edir. Vespa crabro, Polistes qgallicus, Pa-
ravespula vulqaris, Dolichovespula sylvestris va Paravespula germanica har 3 bolgads geyd edilir.
Paravespula cinsinden olan 2 ndv , Polistes cinsindan olan bir nov Polistes gallicus. har iig¢ bolgoe-
da kiitlovi halda qeyds alimib. Dolichovespula sylvestris vo Paravespula vulgaris. mese zolaginda
kiitlavi halinda, Allodynerus rossi iss az sayda rast gelinir.

Colliik biotopunda Eumenes cinsi tistiinliik tagkil edir 7 novden — E. dubius,E.coarctatus,E. Po-
miformis, E.arbustorum dahacoxdur.

Cay atrafinda 9 névden iistiinliik togkil eden ndvlarden iki név Polistes gallicus vo Polistes chi-
nensis-i geyd etmok olar.

Comanliklards 11 névden 3-ii - Polistes qallicus, Polistes nimpha, Polistes qallicus, Odynerus cinsin-
don iseO.parvulus vo O.reniformis novloeri gqeyd edilib, ¢oxluq toskil edon novler ise Polistes
gallicus voEumenes pomiformis-dir.

Meyva baglarinin faunasi daha zengindir. 10 név meahz bu biotopda qeyd edilmisdir. Vespidae
fosilasine aid olan noévlarden - Vespa crabro, Polistes gallicus, Paravespula germanica, Eumenidae
fosilasindan issE.dubius, E.pomiformis, Odunerus reniformis meyva baglarinda ¢oxluq tagkil edir.

Sphecidae fosilasi nov torkibina gora tistiinliik toskil edir — 18 ndv. Har 3 rayonda an genis ya-
yilan novler Sceliphron destillatorium, Ammophila sabulosa, Sphex poludosus va Podalonia tydei-dir.
Bunlarin har biri arazids ¢oxluq taskil edir.On az nov Imislido geyd edilib — 10, an ¢oxu ise
Zardabda- 20 nov. Agcabadida ¢oxluq taskil edon cins Ammophila-dir ki, agkar edilon 3 nov-
don ikisi bu bolgada tapilmisdir.Scoliidae fasilosindan askar edilon har iki ndvda (Scolia macu-
lata, Scolia hirta) bu bolgads qeyd edilib. Nov torkibine gora Sphecidae fasilasi tistiinliik tagkil
edir. Cerceris, Oxybellus, Bembix, Ammophila va b. cinslar genis yayiliblar, say torkibine gore ise
Palarus, Podalonia cinslarini geyd etmak olar. Koalom tarlalarinda kiitlovi halda Sceliphron des-
tillatoriumKIiig.-a rast golinib. Bundan slave bu novii siidlags, yonca, yulgun ve basqa gicokli
bitkilorin nektari ilo gidalandigini miisahide etmisik. Agkar edilmis névlerden 7-si — Sceliphron
destillatorium, Cerceris sabulosa, C.rybyensis, Ammophila heydeni, A.sabulosa., Philanthus trianqu-
lum., Lestica clypeata daha ¢ox rast galinib. Cerceris cinsinden olan Cerceris flavicornis va Lestica
cinsindan olan Lestica clypeata mesa zolaginda daha genis yayilmuislar.

Ammophila heydeni., A.sabulosa., Cerceris rybiensis, Podalonia tydei, Sphex poludosus biitiin miisa-
hidas edilen biotoplarda askar edildiyinden, onlar evritop noévlare aid edilir. Sceliphron destil-
latorium kimi novler su kenarlarindaki torpaqlarda yuva tikirlor ve miisahidslerimiz bir daha
gostermisdir ki, bu novler asasen siidleyan, yonca ile qidalanirlar.

Philanthus trianqulum biitlin miisahids edilen yiiksakliklards geyds alinmigdir. Sayca dag atok-
larinda ¢oxluq taskil edir, tiztimgiiliiys vo arigiliga boyiik ziyan vurur.
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Colliik biotopunda 16 nov agkar edilmisdir. Bunlardan da 6 novdan 5-i Cerceris cinsino aiddir
(Cerceris rybyensis, Cerceris rossica, Cerceris lunata, Cerceris sabu-losa, Cerceris flavicornis).

On ¢ox nov miixtslifliyi meyve baglarmda qgeyd edilir — 20 novdan 18-i. Sayca ¢oxluq teskil edan
novlaerden Sceliphron destillatorium, Lestica clypeata, Cerceris lunata, Philanthus triangulum-u nov-
loridir.

Bostan vo yem bitkileri akinleri sahalorinds 11 név geyd edilib. Bu arazilordes sayca goxluq
toskil edoan novlarden Sceliphron destillatorium, Ammophila heydeni, Bembix rostrata vo Scolia hirta-
n1 gostermak olar.

Belalikls, aparilan elmi-tadqiqat islari naticesinde yuxarida geyd edilan bolgelarda 2 fasilaye va
10 cinse aid 20 nov sfekoid aris1 agkar edilmisdir. Vespoid arilarin biotoplar tizrs yayilmasini
analiz edarak miiayyen etmisik ki, vespoid arilar1 an ¢gox meyve baglarinda— 10 ndv, an az ise
mesd zolaginda (5 nov) qeyds alinmusdir. Polistesnimpha Christ gostarilen biitiin biotoplarda
geyd edilmisdir.
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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 yazilmis 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 yazildig: dilde verilmekle en az {i¢ sézciikten olugmalidir.

Makalede UOT ve PACS tipli kodlar gosterilmelidir.

Makale sunlardan olugmalidir:

Giris,

Arastirma yontemi

Aragtirma

Tartisma 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 gdsterilmelidir. Aym kaynaklara tekrar basvuruldugunda 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. Ilmi makalelere, sempozyum, ve konferanslara
muracaat ederken makalenin, bildirinin veya bildiri 6zetlerinin ad1 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 biiyiik-
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» - Xumuu u 6uonornn myOIuKyeT OpUrHHANBHBIC, HAYYHbIC CTATHU
U3 00IaCTH KCCICI0BAaHMUSI ABTOPA U PaHEe HE OIyOIMKOBaHHBIC.

Cratbu TIPUHUMAIOTCS Ha AHTJINCKOM SI3BIKE.

PykomucHu TOMKHBI OBITh HaOpaHs! cornacHo mporpammbl Microsoft Word u oTripaBiieHs! Ha JIeKTpOHHBI#H
anpec (Journal@beu.edu.az). OtmpasisemMble CTaThH AOJKHBI YIUTHIBATH CIICAYIOIIKE TPABHIIA:

HazBanue ctatbu, uMs U paMUIIHs aBTOPOB
Mecto paboThI

DICKTPOHHBIN a/ipec

AHHOTAIMS 1 KJIFOYEBBIC CIIOBA

3ariaBue CTaThH IHUIIETCS JIJIA KaXKJI0M aHHOTAaI|MU 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, mpeacTaBisiOTCs aHHOTAIMK HA JBYX JAPYTHX BBIINIC YKa3aHHBIX S3bIKAX,
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 yKa3anbl kol 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 TOJBKO Ha JTATHHCKOM ai(aBUTE.

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 JAf0TCA B TEKCTE IMU(PPOI B KBaPATHBIX CKOOKAX M PACIIONAraloTCs B KOHIIE CTaThH
B TIOPSIIKE IUTHPOBAHUS B TeKCTe. ECITM Ha OJMH M TOT K€ HCTOYHMK CCBUIAIOTCS JIBa U GoJiee pas, Heo0X0-
JIMMO yKa3aTh COOTBETCTBYIOILYIO CTPAHHILY, COXPaHIS MOPAAKOBBIA HOMep mutupoBanus. Hampumep: [7,
crp.15]. bubmuorpaduueckoe OMMUCaHKUE CCHIITAEMOM JTUTEPATYPHI TOJKHO OBITH POBEIEHO C YUETOM THIIA
UCTOYHKKA (MOHOTpadust, yIeOHHK, HAydHas CTaThs U 1p.). [IpH CCBUTKE Ha HAYYHYIO CTaThiO, MaTepHAIbl CHM-
no3uyMa, KOH(GEPEHIINH WK IPYTHX 3HAUNMBIX HAYYHBIX MEPOTPHATHI IOJUKHBI OBITH YKa3aHbl Ha3BaHUE
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

Kongpepenuyua: 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 crpaHunbl: cBepxy 2.8 oM, cHu3y 2.8 cM, cieBa 2.5 u cripapa 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 OPUTHHAIBLHOM CTaThH, KaK IPaBHIIO, HE JOJDKEH MPEBbIATh 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, Tocjie TOTo, KaKk aBTOp ydes 3aMeuaHusi SKCIEepTOB, PEAAKITMOHHON KOJUIETHEH XypHaia MOXET
OBITh PEKOMEH/IOBaHA K MICYATH.
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