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STREPTOMYCES SPECTABILIS FERMENTATSIYASIDA MUHIT SHAROITLARINI
AHAMIYATI

3HAYEHME YCITOBUA OKPYXXAIOLLEN CPE[bI B ®EPMEHTALIMA
STREPTOMYCES SPECTABILIS

THE IMPORTANCE OF CULTURE CONDITIONS IN FERMENTATION OF STREPTO-
MYCES SPECTABILIS

Abdunazarov No‘monjon Sultonnazar o'g‘li' |
'0'zbekiston Respublikasi Fanlar Akademiyasi, Mikrobiologiya instituti ikkinchi bosgich tay-
anch doktoranti

Mamarasulov Bahodir Dolixonovich? |
0'zbekiston Respublikasi Fanlar Akademiyasi Mikrobiologiya instituti katta ilmiy xodimi

Annotatsiya
Streptomyces spectabifis shtammning biologik faol binkmalar migdorini oshirish magsadida uni o'shirish
sharoitian opfimallashiiridi va ISF (Infermational Streptomyces Froject) ozuga muhitiarida morfologik  mikroskopik
tavaiflangan. Shuningdek Streptomyces spectabilis turdll antibiotikdar shiab chigaruvehl mikroorganizm balib, thbiyotda
va farmalseviika sohasida kafta shamiyvalga ega.
AHHOMAaYUR
T UeThE VESMUYSHUR KOMUecmss JUOMoausecky aKEmusHEx coeduyerul, nnodyLupyeMal WmaMMoM Sirep-
lomyces speciabilis, Obiny oNMUMUSLUDOBEH, YOM08UA e20 Kymbmusuposarur Mophonosudeckie U MUKDoCKOILYe-
CHUE Xapaxmepucmuky wmamsa uccmedosars! & numamensHeix cpedax ISP (Intemational Streptomyces Project).
Strepfomyees spectabilis npedcmsensem cofol MUKDOOPEaRUAM-NDOOVUEHM Da3ZAUYHEY SHMUBUOMUKDE U uMesm
Ooneluoe aHaveqLe 8 MeduluRe U dhapMauesmuke.
Abstract
To enhance the production of biclogically active compaunds by the Strepfomyeces spectahilis strain, culfivation
condifions were oplimized, and the sirain’s maorphological characteristics were examined microscooically 8cross varous
13P (Internafional Streptomyces Project) nutment media. Streptomyces spectabilis is @ microorganism known for produc-
ing multiple antibiotics and holds significant importance in medicine and the pharmaceutical indusfry.

Kalit so'‘zlar; Streptomyces spectahilis, fermentalsiva, ikkilamchr metabolit, 15F
Kmoveewie cnoea: Streptomyces spectabilis. (heoMeHMaUUR, sMopUYHEID Mematamum, (SF
Key words: Strepfomyces spectabilis, fermentation, secondary metabolites, 15F media, nutrient composition

KIRISH

Mikrob produsentlarining tabiiy biclogik faol binkmalari bugungi kunda foydalanilayotgan
antibiotiklarni asosiy gismini tashkil etadi, jumladan, Sirepfomyces avliod vakillan temonidan ishlab
chigariladigan streptomitsin, tetratsiklin, eritromitsin, rfamitsin, linkomitsin, gentamitsin kabilarmi
misol keltinsh mumkin. Barcha biofaol mikrob metabolitianining taxminan 61% Aktinomitsetlardan,
shundan uchdan ikki gismini Strepfomyces avlod vakillari hissasiga to'gn keladi [1]. Ushbu
avlodning muhim vakiliandan bin bollgan Streptomyces spectabilis tomonidan sintez gilinadigan
ikkilamchi metabolitlar, xususan antibiotiklar, inson salomatligini ta'minlashda va yugumibi
kasalliklarni davolashda muhim ahamiyat kasb etadi [2, 3] Birog, Sfreptomyces spectabilis ning
biologik facl mahsulotlar 1shlab chigarish xususiyati doimiy o’zgarmas emas, chunki fermentatsiya
muhitining ozgaruvchan sharoitlanga baktenyalar sezgir bo'llib, ulaming ozugaviy va fizik
parametriaridagi kichik farglar metabolitiar sintezining samaradorligiga sezilarh ta'sir ko'rsatadi [4].
Fermentatsiya jarayonida pH darajasi, harorat, aeratsiya va ozuga muhitining kimyowviy tarkibini
optimallashtinsh orgali Streptomyces spectabilis ning o'sish xususiyati va antibiotik biosintezi
maksimal darajaga cshirishi mumkinf5].
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Shu bois, Streptomyces spectabilis fermentatsiyasida muhit sharoitlanni boshgansh
masaiasi nafagat mikrobiologiya va bickimyo, balki sanoat biotexnologiyasi uchun ham dolzarb
iimiy-texnik muammo hisoblanadi. Ushbu tadgigotda fermentatsiya jarayonining asosiy
parametriarini boshgarish usullari, ularming mikroorganizmilar o'sishiga va ikkilamchi metabolitlar
sinteziga ta'sin, shuningdek, optimal sharaitlari aniglash yo'llan batafsil tahlil qilinadi.

ADABIYOTLAR TAHLILI VA METODOLOGIYA

So'ngai yillarda dunyoda olib borilayotgan turli melekulyar va bickimyoviy tadgigotlar shuni
ko'rsatadiki, Streptomyces aviod vakillar hozirgi zamon ilmiy ma'lumotlarida qayd etilganlardan
sezilarli darajada ko'p, taxminan 150 000 turdagi mikroblarga qarshi biofacl binkmalarni sintez
gilish xususiyatiga ega bo'lib, bu uning antibiotik ishiab chigansh sohasidagi ahamiyatini yanada
oshiradi [6]. Ushbu avlodning muhim vakillandan bin bo'lgan Sireptomyces specitabilis ham
farmakologik muhim biologik faol birikmalarni produtsenti hisobianadi. Jumladan, mikroskopik
zamburug'larga garshi akitinospekiasin, prodigiozin, kasallik chagiruvchi bakteniyalarga qarshi
streptovaritsin, spektinomitsin va linkomitsin kabi antibiotiklarni  sintez  gilishi hagida ilmiy
manbalarda ma'lumotlar keltinb o'tilgan [7,10] Biosintez jarayonlanini jadallashtinsh va mahsuldor-
likni oshirish uchun fermentatsion muhit parametrlarini optimallashtinsh joizdir. Jahon Sogligni
Saglash Tashkiloti (JSST) ni fikricha, mikroorganizmiarning mikroblarga qarshi terapiyada o'sib
borayotgan chidamliligim samarali ravishda kamaytirish magsadida yangi aviod mikroblarga garshi
preparatlarni doimiy ravishda yaratish, ilmiy-tadgigot ishlarini chugurlashtinsh hamda innovatsion
yondashuvlami jory etish zarurati dolzarb ahamiyat kasb etadi [8].

Streptomyces spectabilis shtammi morfologik tavsifiash. Streplomyces izolyatianning
havo va substrat miseliyalan shakllanishi, shuningdek muhitda hosil qilishi mumkin bo’lgan
pigmentatsiya jarayonini aniglash uchun Xalgaro Strepfomyces loyihasida foydalnilgan ozuga
sharoitlanda morfologik mikroskopik tavsifiash uchun agarli muhitida o'stirildi. Shuningdek,
izolyatning koloniyasi tuzilishi, sporalari shakllanishi va gram usulida bo'yalishiga qarab tavsiflandi

[9]

Streptomyces spectabilis shtamning o'stirish sharoitlarini optimallashtirish.
Shtammmi o'stinshda optimal sharoitlarni tanlash uchun ozuga muhitidagl fermentasiya davomiyligi,
muhitni (pH 7) gqiymati, harorat (30°C), aeratsiya (130 ay/min), inokulyat (2%) migdon, uglerod
manbai ( glukoza, galakioza, saxaroza, kraxmal, maltoza, lakicza), azot manbai (tripton, pepton,
kazein, (NH;:S0,, NaNO;) kabi parametirlarni o'zgartirish orgali amalga oshirildi. Tayyor bo'lgan
inokulyat dastlab Xalgaro Sfrepfomyces loyihasida foydalnilgan ozuga tarkibidagi muhitlarda
o'stirildi, fermentatsiya yakunida (I5P3) ozuga muhiti optimallashtirish jarayonini amalga oshirish
uchun qulay ozuga muhit sifatida tanlab olindi. Tanlangan ozuga muhitni samaradorligi shtamning
biomassa hosil gilishi va fermentatsion suyugligidan olingan umumiy ekstrakining faolligi bilan
baholandi.

NATIJA VA MUHOKAMA

Streptomyces spectabilis shtammini morfologik tavsifilash. Ushbu shtamm Xalgaro
Streptomyces loyihasi (I15P) ozuga muhitlarida o'sish davomiyligi 14 kun, optimal o'sish harorati
30°C, optimal pH diapazoni 6.820.2 o'stinlib morfologik mikroskopik tavsiflandi (1-rasm). 1SP1 —
koloniya chegarasi aylanasining tekis, to'q sarig, havo mitselly rangi sarg, uzun ingichka
shoxlangan substrat mitseliysi;. 1SP2 — koloniya chegarasi aylanasining burmali, rangi gizil, havo
mitseliy rangl og/gizil, substrat mitseliysi galin uzun shoxlangan, ISP3 — koloniya chegarasi
aylanasining tekis, rangi to'g sarig, havo mitseliy rangi oqish, uzun shoxlanishlar som kam bo'lgan
galin substrat mitseliysi; ISP4 — koloniya chegarasi aylanasining tolali, rangi to'q sariq, havo
mitselly rangi og, substrat mitseliysi ingichka gqisga shoxlanishlar som kam; ISP5 — koloniya
chegarasi aylanasining tekis, rangi gizil, havo mitseliy rangi og/qgizil, substrai mitseliysi ingichka
uzun shoxlanmagan; ISP6 — koloniya chegarasi aylanasining burmali, rangi sang, havo mitseliyasi
og/sanqg, substrat mitseliysi galin qisga shoxlanmagan; 1SP7 — koloniya chegarasi aylanasining
tekis, rangi gizil, havo mitseliy rangi og/qizil, substrat mitseliysi uzun ingichka shoxlanmagan.
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1-rasm. Xalgaro Streptomyces Loyihasi (ISP) ozuqa muhitlarida Streptomyces
spectabilis shtammni morfologik tavsifi.

Streptomyces spectabilis shtammning o'stirish sharoitlari  optimallashtirish.
Streptomyces spectabilis ga uglerod, azot manbalarining o'sish va biologik faol metabolit ishlab
chigarishga ta'sin (2-rasm) da keltinlgan . O'sish hujayra biomassa g/l da, biologik faol birkmalarni
ishlab chigansh ingibitor zonalanning diametri asosida baholandi. Sinovdan otkazilgan barcha
uglerod manbalan Sireptomyces speciabilis shiammning o'sishini qo'liab-quvvatladi. Umuman ol-
ganda, monosaxaridlar izolatlar o'sishi uchun samaraliroq uglerod manbalar ekanligi aniglandi,
kraxmal esa biclogik faol binkmalar sintez gilish uchun eng yaxshi uglerod manbalan sifatida
aniglandi Turli azot manbalan shtamm uchun olingan eng yaxshi beshta uglerod manbalan bilan
sinovdan o'tkazildi. Sfrepfomyces spectabiis uchun maksimal biclogik faol metabolit ishlab
chigarish pepton bolgan muhitda kuzatildi. Streptomyces spectabilis izolati uchun sinovdan
o'tkazilgan besh xil uglerod + azot (C + N) kombinatsiyalaridan glukoza + achitgi ekstrakti hujayra
o'sishini, kraxmal + pepton biofacl metabolitiar 1shiab chigarish uchun qulay muhit bo’ldi.
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2-pacm. Streptomyces spectabilis o'stirish sharoitlarini tanlash A) Azot manbai B)
Uglerod manbai C) pH qiymati D) Harorat °C

XULOSA

Streptomyces specfabilis shtammi ozuga muhitining tarkibidagi o'zgarishlar uning biomassa
hosil ba'lishi va ikkilamchi metabolitiar sintezi jarayonlariga ijobiy ta'sir ko'rsatdi. Ozuga muhitidagi
uglerad manbai (kraxmal) va azot manbai (pepton), shtammiaming o'sish samaradorligini oshirib,
metabaolik facliyatni kengaytiradi, bu esa biomassa migdorining ortishiga va ikkilamchi metabolitiar,
Jjumladan antibiotiklar ishlab chigarilish samaradorligiga olib keladi.
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