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Baki Dévlat Universitetinin mikrobiologiya kafedrasinin kolleksiyasindan gotiiriilmiis
15 aktinomiset staminin hayat qabiliyyati dovrii akilma metodu il agarl gidali miihitda, ““ac”
miihitda va spor halinda saxlandiqgdan sonra oyronilmisdir. Birinci metod ila saxlanmanin 6 va
10-cu ayr arzinda aktinomisetlords tez béyiima (3-5 giin arzinda) miisahids edilmisdir, bax-
mayaragq ki, onlarin bazilorinin hiiceyra dl¢iisiinda ki¢ilma bas vermisdir. Kulturalarin sag qal-
ma daracasi 6 ay saxladigdan sonra 86-98%, 10 ay saxladigdan sonra isa 83- 95% interva-
linda olmusdur. Ikinci metodla 6 va 10 ay arzinds saxlanma zamani kulturalarin hayat qabiliy-
yatinda azalma miisahida olunmugdur, lakin Az6 staminin hiiceyralorinin sag qalma qabiliyyati
hom 6, hom do 10 ay arzinda stabil qalmigdir. Kulturalarin sag galma doracasi 6 va 10 ay ar-
zinda saxladigdan sonra 78-89%, 10 ay saxladiqdan sonra isa 70-86% intervalinda olmugdur.
Quru spor halinda 6 ay saxlamadan sonra hiceyralorin sag galma doracasi 57-78%, 10 ay
saxlamadan sonra isa 50-79% intervalinda dayigmigdir. Hor U¢ metod ila sag qalma daracasini
miiqayisa etdikdo malum olur ki, aktinomiset kulturalart Gauze gidali miihitinda daha yaxsi
saxlamlir, ¢iinki aktinomisetlorin inkisafi iigiin miihitdo olan lazimi maddalor kulturalarin
stabil saxlanmasini tomin edir.

Acar sozlor: aktinomisetlor, hoyat qabiliyyati, mikroorqanizmlorin saxlanmasi, kultu-
ralar kolleksiyast

Hal-hazirda aktinomisetlordon antibiotiklorin vo bioloji aktiv maddalarin
alinmasi tciin istifado olunur. Bu mogsadlo onlarin saxlanilmasi xtisusi tipli
kulturalar kolleksiyasinda hoyata kegirilir. Aktinomisetlorin hoyat gabiliyye-
tinin vo 9sas xiisusiyyatlorinin uzun miiddot orzindo saxlanilmasi kolleksiya
islorinin baslica masalalorindon biridir. Biitiin saxlama metodlar1 {i¢lin iimumi
olan cohat metabolik proseslorin tormozlanmasindan ibaratdir. Mikroorganizm-
lorin biitiin qruplar {i¢lin uygun olan iimumi saxlanma metodlar1 halo ki molum
deyil. Ona goro do miixtolif mikroorqanizm kolleksiyasini forgli isullarla
saxlayirlar. Bundan basqa mikroorganizmin itmomosi ii¢lin hor bir stam bir
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yox, bir neco forqli metodlarla saxlanilir (1).

Aktinomisetlorin saxlanmasinin daha genis istifads olunan Usullart aqarl
qidali miihito d6vri okilma — subkultivasiya, qurutma (10-12 % namliys gador),
mineral yagda saxlama, liofilizasiya, qumda, torpaqda saxlama, vakuum altinda
qurudulma (L-qurudulma), hamg¢inin dondurulmus halda, fizioloji vo 10%-li
saxaroza mohlulunda, spor halinda, maye azotda, ¢ox asagi vo monfi tempe-
raturlarda saxlanmadir (6, 8).

Aktinomisetlorin saxlanilmasi {i¢iin miixtolif metodlar mévcuddur. On-
lardan oksoriyyati konservasiyaya - anabioz halinda saxlamaga asaslanir. Ana-
bioz orqanizmin elo halidir ki, bu zaman hayati proseslor o doracods zoiflayir
ki, onlar1 agkar elomok praktik cohotdon miimkiin olmur. Bundan basqa prak-
tikada aktinomisetlorin hayati proseslorini dayandirmadan bagqa iisullarla da
saxlamaq olar. Umumiyyatls, mikroorqanizmlorin saxlanilmasi iisullar1 asagida
goOstarilon faktorlara osaslanir: 1) stamin hoyat qabiliyyati, 2) onun genetik
stabilliyi vo 3) sonraki istifadonin rahatligi (7).

Laboratoriya praktikasinda dovri okilma metodu ils aqarli qidali miihitde
saxlamaq genis istifado olunur, baxmayaraq ki, bu metod iqtisadi cohotdon 0
gadar do somarali deyil. Bu, bir torafdon, metodun sadsliyi ils, digor torafdon,
kulturalarin konservasiyasi {igiin xiisusi cihazlarin istifado olunmamasi ilo izah
olunur. Bu vo ya digor stamin xiisusiyyatlorindon asili olaraq kulturalarin do-
yiskonliyini asag1 salmaq ii¢lin tez-tez miixtolif sintetik vo ya tobii qidali
miihitlor gbtiirmoklo yanasi, homg¢inin bu miihitin ayri-ayr1 inqrediyentlorini
segmok lazim golir. Bundan ovvalki todgiqat isimizdo aktinomisetlori dovri
okilmo metodu ilo aqarli gqidali miihitds, “ac” agar miihitindo vo quru spor
halinda saxlama tisullarindan istifads etmisik (2, 3).

Toqdim olunan todqiqgat isinin magsadi 6 vo 10 ay arzindo aktinomi-
setlorin saxlanma metodlarinin miiqayisali dyronilmasi olmusdur.

Material vo metodlar
Tadqgiqatin obyekti Baki Dovlot Universitetinin Mikrobiologiya kafed-
rasinin kulturalar kolleksiyasindan gotiiriilmiis aktinomisetlorin 15 stami ol-
musdur. Bu stamlar Azorbaycanin miixtalif rayonlarmin meyve agaclarindan
va torpaglarindan ayrilmisdir: Oz (azgil) 1 vo 6; S (Salyan rayonu) 5, 9, 10, 14;
U (Ucar rayonu) 4; ©n (ancir) 7 vo 12; C (Colilabad rayonu) 21 va 24; L
(Lankaran rayonu) 5 va 8; M (Masalli rayonu) 1 vo 3.
Aktinomisetlor 6 vo 10 ay orzinds 3 metodla 4-6°C temperaturda saxla-
nilmisdir:
a) Dovri okilma metodu ilo agarli qidali miithitds saxlama.
b) “Ac” agar miihitinds saxlama.
€) Quru spor halinda saxlama.
Dovri akilma metodu ilo agarh gidah miihitde saxlama zamani stamlar
ham 6, hom do 10 ay miiddatine sinaq siisolorina okilarok 4-6°C temperaturda
hayat qabiliyyatini 6yronmok moagsadils saxlanilmigdir. Aktinomisetlor okilmis
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materialdan tozo aqarli gqidali miihito 26-28°C temperaturda 1 hoafto orzindo
becorma mogsadilo kdgiirma aparilmisdir. Bu moagsadlo asagida gostarilon tor-
kibo malik Qauze gidali miihiti istifado edilmis vo 30 dog. arzinds 1 atm. toz-
yiqda 117°C temperaturda sterilizasiya edilmisdir, gr/l: nisasta — 20,0; Ko;HPO4
-0,5; MgSO4-0,5; KNO3 — 1,0; NaCl - 0,5; FeSO,4 — 0,01; Agar-agar — 30,0;
pH - 7,2-7,4 (5).

“Ac” aqar miihitinds saxlama zaman: ayrilmis materialdan “ac” aqgar
muhitine 1 hofto arzinds 26-28°C temperaturda okma aparilmigdir. “Ac” aqar
miihitinin torkibins daxildir: 1 1 su, 15 q aqar-agar, ph-7,0. Qidali miihit 117°C
temperaturda 30 doq. orzinds sterilizasiya edilmisdir [5]. Becorilmis stamlar 4-
6°C temperaturda 6 vo 10 ay miiddotinds soyuducuda saxlanmigdir.

Quru spor halinda saxlama zamani ovvolco aktinomisetlor Qauze qidali
mithitindo 1 hofto arzindo becorilmisdir. Aktinomiset kulturalarinin formalas-
mis 7 sutkaliq sporlart qazondan ayirib quru steril sinaq siigolorine yerlogdiril-
migdir. Sinaq siisolori pambiq tixacla ortiilmiis vo 1-2 sutka orzindos 25°C tem-
peraturda qurudulmusdur. Daha sonra sinaq stisolori 4-6°C temperaturda 6 vo
10 ay miiddstindo saxlanilmisdir.

Mikroorganizmlorin sag qalma doracasi hayat qabiliyystini saxlamis hi-
ceyralarin sayi ilo ilkin (saxlanmadan ovvalki) hiiceyralorin saymin miinasi-
batino asasaon toyin edilmisdir. Bels ki, hayat qabiliyyatini saxlamis hiiceyralo-
rin sayini 100 %-o vurub ilkin mikroorqanizmlorin sayina nisboti hesablanmis-
dir. Kontrol kimi 3 ay orzinds kolleksiyada saxlanilan kulturalar istifado edil-
misdir.

Biitiin tacriibalar 4 tokrarda aparilmis vo statistik iglonmisdir (4).

Naticalar vo onlarin miizakirasi

Aktinomiset kulturalarinin kolleksiyada saxlanma prosesindo hansi do-
yisikliklora ugramasi dyronilmisdir. Miioyyon edilmisdir ki, ham 6, hom do 10
ay orzindo dovri okilmo metodu ilo aqarli qidali miihitdo saxlama prosesindo
aktinomisetlarin tez yetismosi (3-5 sutka) bas verir. Inkubasiya prosesinda 6 vo
10 ay kec¢dikdon sonra kulturalarin hoyat gabiliyyati eyni dorocods saxlanmig-
dir, baxmayaraq ki, bazi stamlarin hiiceyralorinin 6l¢iisii miioyyan qodar kigil-
migdir. Belo ki, asason 3 stamin - ©z1, ©z6 vo U4 hiiceyralorinin 6l¢iisiindo
kicilmo miisahido olunmusdur.

Inkisaf etmis aktinomiset koloniyalarmim miqdarin1 kontrolla miiqayiso
edorok kulturalarin sag qalma dorocasini miioyyon etmok miimkiin olmusdur.
Cadval 1-don goriindiyli kimi dovrii okilmo metodu ilo 6 ay saxlandigdan
sonra kulturalarin hoyat qabiliyyostinds kontrolla miiqayisads cuzi miqdarda (1-
1,2 dofs) azalma miisahido olunmusdur. On ¢ox azalma C24 staminda — 1,14
dofy, on az azalma iso ©z1 staminda — 1,02 dofo miioyyon edilmisdir. 9z6, L8
vo U4 stamlarinda kontrolla miiqayisada on yiiksok sag qalma doracasi - 98%,
C24 staminin sag qalma dorocesi iso - 88% olmugdur. Digor stamlarin hii-
ceyralarinin sag qalma doracasi 91-97% intervalinda doyismisdir.
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“Ac” aqar miihitindo saxlama zamani aktinomiset hiiceyroalorinin hoyat
gabiliyyati 6 ay saxlamadan sonra kontrolla miigayisodo ciizi doracodos (1-1,3
dofs) doyismisdir (cadval 1). ©On ¢ox azalma (1,3 dofs) C24 staminda, on az
azalma (1,08 dofa) iso ©z6 va S10 stamlarinda miisahido olunmusdur. Demali,
“ac” agar muhitinds 6 ay orzinds saxladiqdan sonra aktinomiset hiiceyralarinin
sag qalma daracasi ©z6, S10 vo U4 stamlarinda 90-92%, C24, L5, M1 va M3
stamlarinda iso 75-78% olmusdur. Todqiq olunan digor aktinomiset stamlarinin
sag qalma doracosi iso kontrolla miiqayisodo 82-89% intervalinda doyigmisdir
(cadval 1).

Aktinomisetlari spor halinda 6 ay saxladiqdan sonra hiiceyrolorin hayat
gabiliyyotindo kontrol stamlarla miiqayisodo 1,2-1,5 dofo azalma miisahido
olunmusgdur. On yiiksok hoyat qabiliyyeti (1,2 dofs azalma) U4, L8, S5, S9 vo
S14 stamlarinda, on asag1 hoyat qabiliyyati iso (1,7 dofo azalma) M3 staminda
miuoyyan edilmisdir. Demali, sag qalma doracasi U4, L8, S14 stamlarinda -
83%, S5 vo S9 stamlarinda - 82%, M3 staminda iso an asagi - 57% olmusdur.
Digor aktinomiset kulturalarinin sag qalma doracasi ise kontrolla miiqayisada
67-78% intervalinda doyismisdir (codval 1).

Cadval 1
Aktinomisetlorin kulturalar kolleksiyasinda 6 ay saxlamadan sonra
hayat qabiliyyatinin doyismasi

Stamlarin Hiiceyralorin say1, KOV/ml 10°
: Dovri okilma metodu | “Ac”aqgar miihitinda Spor halinda
Ne-si Kontrol .

ilo saxlama saxlama saxlama
1. ozl 180+16 | 17515 150+14 120+11
2. 9Oz6 246%22 | 240+22 226+21 185+16
3. On7 90+7 85+8 80+6 7045
4. ©Onl2 65+6 60+5 57+4 454
5. S5 250+24 | 240+22 220+20 205+18
6. S9 190+18 | 180+16 160+14 155+14
7. S10 206x16 | 200+18 190+18 16014
8. Sl14 15715 | 150£12 140+13 130+12
9. C21 85+8 80+6 754 65+6
10. C24 80+6 705 60+5 57+5
11. L5 1159 | 105£10 90+8 90+8
12. L8 290+26 | 28526 25022 25022
13. U4 300+28 | 295+27 270x25 25022
14. M1 140+13 | 130£12 110+11 10510
15. M3 11510 | 110£10 90+7 65+6

Dovrii okilma metodu ilo 10 ay saxladigdan sonra aktinomiset hicey-
ralorinin hoyat gabiliyystinds kontrolla migayisads 1,1-1,2 dofo azalma misa-
hids edilmisdir. On ¢ox azalma (1,2 dofo) C24, M3 va S14 stamlarinda, on az
azalma iso (1,05 dofo) S10 staminda miisahido edilmisdir. Demali, sag qalma
daracasi S10 staminin hiiceyralarinds — 95%, C24 staminin hiiceyralorinds iso
81% olmusdur. Digor aktinomiset stamlarnin sag qalma dorocasi 83-93%
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intervalinda doyismisdir (Codval 2).

“Ac” agar muhitindo saxlama zamani aktinomiset hiiceyralorinin hoyat
gabiliyyati 10 aydan sonra kontrolla mugayisads 1,1-1,4 dofo azalmisdir. Belo
ki, on az azalma (1,1 dofo) O©z6 staminda, an ¢ox azalma iss (1,4 dofa) M1 va
L5 stamlarinda miisahido edilmisdir (cadval 2). Demoali, aktinomiset kulturala-
rinin sag qalma doracasi 10 aydan sonra 70-86% intervalinda doyismisdir. Belo
ki, kontrolla mugayisads hiiceyralarin sag qalma doaracasi C24 staminda - 63%,
L5 vo M1 stamlarinda, mivafiq olaraq 70% va 71%, ©z6 staminda - 89%, U4
staminda iso 88% olmusdur. Todgig olunan digar aktinomiset stamlarinin sag
galma doaracasi iso 72-86% arasinda doyismisdir.

Spor halinda saxlama zamani aktinomiset hiiceyralorinin hayat gabiliyyati
10 ay saxlamadan sonra kontrolla mugayisads 1,4-1,6 dofo doyismisdir. On
asagl hoyat gabiliyyati (1,9 - 2 dofo azalma) ©nl2 vo M3 stamlarinda, an
yuksok hoyat gabiliyyati isa (1,2 dofo azalma) U4, L8 va S5 stamlarinda
miisahido edilmisdir. Demali, aktinomiset hiiceyralorinin sag qalma doracasi
kontrol stamlarla miiqayisads 61-75% intervalinda doyismisdir. Belo ki, hi-
ceyralarin sag qalma daracasi U4, L8 vo S5 stamlarinda 80-82%, M3 staminda
50%, ©nl2 staminda iso 54% olmusdur. Digor aktinomiset stamlarinin sag
galma doracasi isa 61-79% arasinda doyismisdir (codval 2).

Cadval 2
Aktinomisetlorin kulturalar kolleksiyasinda 10 ay saxlamadan sonra
hayat qabiliyyatinin doyismasi

Hiiceyralorin say1, KOV/ml 10°
Stamlar Ne Kontrol Dri\éiz)(giﬁlilig ° “Ac” aqar miithitinda Spor halinda

saxlama saxlama saxlama
1. ozl 180+16 155+14 150+12 115+10
2. 9Oz6 246+22 230+ 21 220+21 180+17
3. ©n7 90+7 80+6 65+6 60+5
4. ©Onl2 65+6 5545 504 35+3
5. S5 250+24 230£21 215+20 200+18
6. S9 190+18 170+16 155+14 150+12
7. S10 206+16 195 170+16 155+14
8. S14 157+15 130+12 135+12 95+9
9. c21 85+8 777 7045 604
10. C24 80 £6 65+6 504 454
11. L5 11549 100+10 80+6 754
12. L8 290 +26 270+26 24523 23521
13. U4 300 +28 275%27 265+25 24523
14. M1 140 £13 120+11 100+10 9549
15. M3 115 +10 9549 85+8 5745

Aldigimiz naticalora asason mioyyan olunmusdur ki, aktinomiset kultu-
ralari1 miixtolif metodlarla saxlama zamani onlarin igarisinda an alverislisi
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dovri okilmo metodu ils aqarli gidali miihitdo saxlamadir. Bu naticalar adabiy-
yatda movcud olan malumatlara uygundur (1).

Hor ¢ metodun miiqayisasi gostordi ki, dovri okilma metodu ilo agarh
qidali mihitdo kulturalar1 saxlayarkon hiiceyrolorin sag qalma doaroacasi digor
iki metodla mugayisado daha ylksok olur. Miayyan edilmisdir ki, verilmis
kulturalardan “ac* agar muhitindos saxlanmaya daha davamli ©z6 stami, spor
halinda saxlanmaya iso U4, L8 vo S5 stamlaridir. M3 vo Onl2 stamlarindan
basqa qalan biitliin stamlar {iglin quru spor halinda saxlama metodu mogse-
douygundur.
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CPABHUTEJIBHOE U3YYEHUE PA3JIMYHBIX METOJ0OB XPAHEHHUSA
AKTHMHOMMUMIETOB B KOJUIEKIIUU KYJIBTYP

X.I'TAHBAPOB, CM.ABAYJIT' AMHNIOBA,
H.I'3AKHPOBA, C.ATACAHOBA, C.M.I'VJIMEBA

PE3IOME

Bruta m3y4yeHa BBEDKMBAEMOCTH 15 MITAMMOB KyJIbTYp aKTHHOMHIIETOB H3 KOJUICKIIUH
kadenpsl MukpoOuonorun bakuHckoro I'ocymapcTBeHHOro YHHBEpPCHUTETa TMOCIE XPaHCHUS
METOZIOM TIEPUOJUYECKUX IIEPECEB HA arapu30BaHHOU MUTATEIHLHON cpejie, HAa «TOJOJAHOW
cpele M B BHAE CYXHX cmop. B mpomecce xpaHeHHsS HEepBBIM METONOB B TedeHwne 6 u 10
MecsIeB aKTHHOMMIIETHI COXPAHWIN OBICTPBINA pocT (B Te4eHUE 3-5 CyTOK), XOTS y HEKOTOPBIX
W3 HUX HAOJIONAJHMCh YMEHBIICHUEC B pa3Mepax KICTOK. [IpOICHT BBDKMBAGMOCTH KYJBTYP
nociae 6 MecsleB cocTaBun B mpefenax 86-98%, a mocne 10 MmecdleB XpaHEHUs BBIKH-
BaeMOCTh BapbupoBasiach B mpenenax 83-95%. B mpoiecce XpaHeHUs: BTOPHIM METOAOM B
Teuenne 6 u 10 mecsiteB HaOIIOJaINCh HE3HAYNTENIbHBIE YMEHBIICHHUS )KN3HECTIOCOOHOCTH, 3a
UCKJIIOYEHHEM MmTamMma A36, KOTOPBIH COXPaHUJ BBICOKMH MPOLIEHT BBDKMBAEMOCTH KJIETOK
npu 000mX MeTonax XpaHeHHUs. [IpOoIeHT BBDKMBAEMOCTH KYNbTYyp aKTHHOMHIIETOB Iociie 6
MecCsIIIeB XpaHEeHU cOCTaBMI B mpenenax 78-89%, a mocie 10 MecsmeB XpaHEeHUs] COCTABHII B
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npeznenax 70-86%. Ilpu XxpaHeHMM aKTHHOMHIIETOB B BHJAE CYXHUX CHOpP IPOLIEHT BBDKH-
BAaEMOCTH KYJIBTYp IOCiie 6 MecsleB cocTaBwi B mpeznenax 57-78%, a mocie 10 mecsiues
XpaHeHHs BapupoBaioch B mpezaenax 50-79%. Ilpum cpaBHEHMHM CTENEHH BBDKUBAEMOCTH
KyJIbTYp TpPeX METOIOB CIEIyeT, YTO NpPEANOYTHTENHHO XPAaHUTh JaHHBIC KYJIbTYpHl Ha
nHTaTenbHON cpene [ayse, rae UMel0Tcs HEOOXOAMMBIE BEIECTBA A COXPAHEHUs KYJIbTYp
AKTHHOMUIIETOB B CTaOMJIBHOM COCTOSIHUH.

KiroueBble c€10Ba: aKTHHOMHIIETH, BBDKHBAEMOCTh, XpPaHEHHE MHKpPOOPTaHH3MOB,
KOJUICKIHUSA KYJIBTYP.

COMPARISON OF DIFFERENT METHODS OF STORAGE OF ACTINOMYCETES
IN CULTURE COLLECTION

Kh.G.GANBAROV, S.M.ABDULHAMIDOVA,
N.G.ZAKIROVA, S A HASANOVA, S.M.GULIYEVA

SUMMARY

The survivability of 15 strains of actinomycetes cultures from the collection of the
Department of Microbiology of Baku State University after storage by periodic subculture on
agar nutrient medium, "starvation" medium and as dry spores was studied. During the storage
for 6 and 10 months by the first method actinomycetes maintained rapid growth ( within 3-5
days) , although some of them observed a reduction in cell size. The percentage of culture
survival after 6 months of preserving was about 88-98% and 83-95% after 10 months. During
storage for 6 and 10 months by the second method we observed a significant decrease in
survivability with the exception of Az6 strain, which had retained a high percentage of cell
survival for both methods of storage. The percentage of survival of actinomycete cultures after
6 months of storage was within 78-89 %, and after 10 months storage was within 70-86 %. In
storage of actinomyces as dry spores the survival percentage of culture after 6 months was
between 57-78% and after 10 months of storing varied between 50-79%. The comparison of
three methods shows that the quantity of viability of cells is higher than other two methods
when keeping cultures in agar containing nutrient medium with periodic seeding method.

Key words: actinomycetes, survival, storage of microorganisms, culture collection.
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