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Taqdim olunan magalada Aspergillus sp. BDU-A4 kif gébalayinin miixtalif saraitlords -
biokutlanin mixtalif migdarlarinda (5, 10, 15, 20 q) vo muxtolif inkubasiya vaxtlarinda (24, 48,
72, 96, 120, 144 saat) giimiis nanohissaciklarini amala gatirmasi todqiq olunmus va naticalar
ultrabandvsayi spektrofotometrda yoxlanimisdir. Cokilmis spektrlorin naticalorina gora nano-
hissaciklorin amala galmasi biokitlonin vo inkubasiya vaxtimin biitiin giymatlorinda miisahido
edilmisdir. Lakin giimiis nanohissaCiklarinin an ¢ox sixligr 10 q biokiitlada Vo inkubasiyanin 24
saat middatinds miisahido edilmisdir.

Acar sozlar: giimiis nanohissaciklori, kif gobsloyi, Aspergillus sp BDU-A4, biokiitls,
inkubasiya vaxti, spektrofotometr

Olgiilari 0.1 - 100 nm 6lgiisiinda, torkibinde sayila bilon sayda atom va
molekullar olan istanilon Gzvii vo ya geyri-tizvi madds hissaciyi nanohissacik-
dir. Maddslarin nano-miqyasli saviyyada olan xususiyyatlori, onlarin makro-
skopik xususiyyatlorindon shamiyyatli daracods farglonir. Nanohissaciklorin
sintezi fiziki, kimyavi, fiziki-kimyoavi va bioloji metodlarla hayata kegirilo bilir.
Nanohissaciklorin  mikroorganizmlor va bitkilor vasitasilo alinmasi bioloji
metodun asasini toskil edir [3, 4, 7, 11].

Bioloji yolla, mévcud todgigat noticalorine asasan muoayyan mikroor-
ganizm novlarinin geyri-zvi maddslordon, metallardan hiiceyradaxili vo ya
hliceyraxarici enzimlor vasitasilo nanohissaciklor amalo gotirmosi malumdur.
Nanohissaciklorin sintezindo bakteriyalar, aktinomisetlor, kif gobaloklori vo
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maya gObolori kimi mikroorganizmlardon istifads olunur ki, bu da nanobio-
texnologiyanin nisbaton son nailiyyatidir [1, 2, 3, 4].

Hazirda metal nanomateriallar: mis, sink, titan, maqnezium, qizil, kadmium
Vo gilimiis istehsal edilib, mixtalif saholords istifads olunur. Bu nanomateriallar
optik cihazlarin hazirlanmasinda, katalitik maddolorin istehsalinda, bakterisid
tosirli derman preparatlarinin istehsalinda, elektronikada, sensor texnologiyasinda,
bioloji markerlorin yaradilmasinda vo bazi xorgeng xastaliklarinin mualicasinda
totbiq olunur. Bu metal nanomateriallar1 igarisinds glimiis nanohissaciklarindon
hazirlanmis materiallar sonaye ilo yanasi tibbds do gox genis istifado olunur. Belo
ki, materialin torkibinds giimiis nanohissaciklorinin olmasi onda antimikrob xassa
amoala gatirir. Malumdur ki, antibiotiklor comi 5-10 n6vas qarsi aktivlik gostardiyi
halda giimiisiin kolloid mahlulu 650 név mikroorganizmos qarsi antimikrob tasira
malikdir. Qeyd etmak lazimdir ki, antibiotiklordon forqli olaraq giimiis nanohissa-
ciklorina garst mikroorqanizmlords rezistentlik yaranmir. Cox giiman ki, tokh-
ceyrali organizmlor giimiis nanohissaciklorine garst doztimlii formalara mutasiya
oluna bilmirlor [3, 4, 5, 9, 10, 11].

Belo prosesi hayata kecgiron mikroorganizmlor icarisinda g6boaloklar, nis-
baton ¢ox Oyronilmigdir. Colletotrichum sp., Penicillum sp., Aspergillus cinsli
gObaloklar torafindon quzil vo giimiis nanohissaciklorinin sintezinin hoyata
kecirilmasi miayyan olunmusdur [6, 9, 10]. Fusarium, Verticillum, Penicillium
va Trichoderma cinsli gdbaloklorin giimiis nanohissaciklarini amalo gatirmasi
molumdur [2, 4, 5, 10].

Gobaloklor vasitasilo giimiis nanohissaciklorinin alinmasi yuxarida
gostarilon mikroorganizmlar igarisinda bir nega tstunluklora malikdir. Bels ki,
onlar gidali miihit igorisinds metal nanohissaciklarinin yiksak qatiligina qarsi
dozumluluk gostarir, nishaton sads qidali miihit tolob edir, xiisusi avadanliq
ugun alaves xarclar talab etmir [5, 6, 7, 8].

Owvalki tadgiqatlarimizda torpag nimunalarindan va mixtalif ¢lrlimiis
bitki galiglarindan kif gOboloyi stamlart ayrilmis, identifikasiya olunmus vo
stamlarin giimiis nanohissaciklori omolo gatirmosi yoxlanilmisdir. Muoayyan
edilmigdir ki, Aspergillus sp. BDU-A4 kif gObsloyi stami glimiis nanohis-
saciklorini amalo gatirmok gabiliyyatine malikdir [7, 8].

Toqdim olunan isin moqsadi Aspergillus sp. BDU-A4 kif gobaloyi
staminin giimiis nanohissaciklori amala gatirmosina biokdtlonin va inkubasiya
muddatinin tasirini 8yronmak olmusdur.

Material va metodlar
Aspergillus sp. BDU-A4 kif gobaloyi stamimin 7-10 gunliik tomiz kul-
turasi, igarisindo 100 ml sintetik gidali miihit olan 250 ml-lik kolbaya okilmis
Vo 28°C-do 5 giin inkubasiya olunmusdur. Qidali miihit asagidaki torkibds
olmusdur (g/l): NaNO3 - 3; K;HPO,4 - 1; MgSO4 x7H,0 - 0,5; FeSO,4 x 7H,0
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- 0,01; saxaroza — 20. Inkubasiyadan sonra kolbalardaki biokiitlo filtr
kagizindan siiziilmiis vo bir nego dofo distillo suyu ilo yuyulmusdur. Alinan
nom biokitlo 5, 10, 15 vo 20 q miqdarinda olmaqla ayri-ayr1 ¢okilmisdir.
Cokilmis hoar bir biokiitls, igarisinds 100 ml distillo suyu olan kolbaya daxil
edilmisdir. Kolbalarin har birino 1 ml 1 mM AgNO3; mahlulundan slavs edib,
28°C-do, 120 dovr/daq calxalanmagla, 5 sutka qaranliq soraitdo inkubasiya
olunmusdur. Sonra gdbaloyin “kultural maye”si filtr kagizindan siiziilmiis,
filtrat 10 dog. middatinds 5000 ddvr/daq surstds sentrifuqalagdirilmisdir. C6-
klintl ayrildigdan sonra, supernatantda giimiis nanohissaciklarinin mévcudlugu
spektrofotometrik analiz ils toyin edilmisdir [9, 10, 11].

Mixtalif inkubasiya vaxtinin giimiis nanohissaciklorinin amals galmasins
tasirini 6yranmok Gctin Aspergillus sp. BDU-A4 kif goboaloyi staminin, torkibi
yuxarida verilmis duru gidali miihiitds biokutlosi alinmisdir. Nom biokdtls 50 q
cokilorak igarisinda 500 ml gidali miihiit olan 1 litrlik kolbaya daxil edilmisdir.
Kolbaya 5 ml 1 mM AgNO3; mahlulundan slavs edib, 28°C-ds, 120 ddvr/daq,
qgaranliq soraitdo inkubasiya olunmusdur. Inkubasiyanim 24, 48, 72, 96, 120 vo
144-ci saatlarinda kultural mayedon gotirib yuxarida gostorilon gayda ils
nanohissaciklorin amalo golmosi yoxlanilmigdir.

Naticalor va onlarin miizakirasi

Aspergillus sp. BDU-A4 kif gébaloyi stamimin 5, 10, 15 vo 20 g mig-
darinda biokdtlosinin giimiis nanohissaciklorini amoalo gotirmasina tosiri dyro-
nilmis vo alinan naticalor sokil 1-do verilmisdir. ©dobiyyat malumatina asasan
gimiis nanohissaciklori 400-420 nm dalga uzunlugunda pik omolo gotirdi-
yindan alinan spektrlorin tohlili do buna uygun aparilmigdir. Nanohissaciklarin
on yuksak optik sixligi 10 g biokiitlads, on az sixligi iso 20 q biokutlodo
miisahido olunmusdur. Belo ki, 10 g biokitlodo amalo goalon nanohissaciyin
optik sixlig1 5 q biokutladaki optik sixligdan 1,6 dofa, 15 g biokiitladaki optik
sixligda 1,5 dofa, 20 q biokitladaki optik sixligdan 3,0 dofo ¢oxdur. Demali,
glimiis nanohissaciklorinin amalo galmasi tigiin gobalok biokdtlasinin optimal
miqdar1 10 q (nam ¢aki ilo) toskil edir.

Inkubasiya miiddatinin nanohissaciklorin omalo golmasina tesirini dyran-
mok ti¢iin, inkubasiyanin 24, 48, 72, 96, 120 vo 144-cii saatlarinda niimunalor
gotlrilmiis vo ultrabanovsayi spektofotometrds yoxlanilmisdir. Alinan natice-
lor sokil 2-do verilmisdir. Sokildon goriindiiyii kimi, giimiis nanohissaciklarinin
maksimum miqdar1 inkubasiyanin 24 vo 48-ci saatlarinda, minimum miqdari
iso inkubasiyanin 120-144-cii saatlarinda miisahido olunmusdur. Belo ki, inku-
basiyanin 24 vo 48-ci saatlarinda omoalo golon giimiis nanohissaciklorinin optik
sixligi, inkubasiyanin 72-96-c1 vo 120-144-cl saatlarinda amalo golon giimiis
nanohissaciklorinin optik sixligindan, miivafiq olaraq, 1,2 vo 1,3 dofo ¢coxdur.
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Belaliklo, mioyyon edilmisdir ki, Aspergillus sp. BDU-A4 go6balok
staminin glimiis nanohissaciklarini amala gatirmasi gdébaloyin biokdtlasinin
miqgdarindan vo inkubasiya middatindon asili olaraq doyisilo bilir. Giimiis
nanohissaciklorinin  amalo golmasi Uglin biokitlonin optimal miqdart va
optimal inkubasiya muddati mivafiq olaraq, 10 g vo 24-48 saat olmusdur.

Optik sixliq
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Sak. 1. Aspergillus sp. BDU-A4 gobalok stami vasitssilo giimiis nanohissaciklorinin omala
golmasins gdbolok biokitlosinin migdarmm tasiri: 1) 5 g, 2) 10 q, 3) 20 q, 4) 15 q biokutlo.

Optik sixliq

450

400

350
Dalga uzunlugu, nm

Sak. 2. Aspergillus sp. BDU-A4 gbboalok staminin inkubasiya middotindon asili olaraq
glimiis nanohissaciklorini omolo gatirmasi: 1) 24 saat, 2) 48 saat, 3) 72 saat, 4) 96 saat, 5) 120

saat, 6) 144 saat.
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BJIMSTHUE BPEMEHUN NUHKYBALIMM U BUOMACCHI HA
OBPA3OBAHUE HAHOYACTHUIl CEPEBPA Y IVIECHEBOI'O 'PUBA
ASPERGILLUS SP.BDU-A4

3.M. MYCAEB, X. . TAHBAPOB, T'. 1. SJIBA30BA
PE3IOME

B mpencraBneHHo# cTathe OBUTO HCCIEAOBAaHO OOpa3o0BaHWE HAHOYACTHI[ cepedpa
mrammom BDU-A4 mecneBoro rpuba Aspergillus Sp. B pasiuuHBIX YCIOBHSX - IIPH
pasmanoM konmuectBe 6uomaccsl (5, 10, 15, 20 1) u npH pasIMYHOM BpEMEHH WHKYOAIinm
(24, 48, 72, 96, 120, 144 4). Pe3ynbTaThl OBUTH IPOBEPEHBI C MOMOIIBIO YIBTPAPHUOIETOBOTO
cnekrpodoTomMerpa. B mosydeHHBIX criekTpax oOpa3oBaHHME HaHOYACTHI] cepeOpa Habirona-
JIOCh BO BCEX TOKa3aTeisax OMOMacchl U BpeMeHU MHKyOanuu. O1HaKo HauOoJbIast INIOTHOCTh
HAHOYACTHI cepedpa HaOI0IANI0Ch PH KomnmdecTBe Ouomaccel 10 T U BpeMeHH UHKyOarmu 24
yaca.

KuaroueBbie cii0Ba: HaHOUYACTHITHI cepebpa, TiecHeBoi rpubd, Aspergillus sp. BDU A4,
Omomacca, BpeMsi HHKYOaIluH, CIIEKTPOPOTOMETP
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THE EFFECT OF INCUBATION TIME AND BIOMASS TO THE FORMATION OF
SILVER NANOPARTICLES BY MOLD FUNGUS ASPERGILLUS SP. BSU-A4

E.M.MUSAYEV, Kh.G.GANBAROV, G.I. EYVAZOVA
SUMMARY

In this work, the synthesis in various circumstances — at different amounts of biomass
(5, 10, 15, 20 g) and at different incubation times (24, 48, 72, 96, 120, 144 hours) of silver na-
noparticles by the strain BDU-A4 Aspergillus sp was investigated and the results were checked
with UV-Visible Spectroscopy. From resulting spectra was revealed the formation of nano-
particles at all indicators of biomass and incubation time. The influence of different amonts of
biomass (5, 10, 15 and 20 g ) and diferent incubation times (24, 48, 72, 96, 120 and 144) to the
formation of silver nanoparticles by Aspergillus sp. BDU-A4 was investigated. The results
were checked with UV-visible spectroscopy. The formation of nanoparticles was revealed at all
indicators of biomass and incubation time. However, the highest density of silver nanoparticles
was observed at 10 gramm biomass and 24 hours of incubation.

Key words: silver nanoparticles, mold
fungus, Aspergillus sp. BSU A4, biomass, incubation time, spectrophotometer
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