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MIKROSUVO‘TLARINI - TABIlY OZUQA MANBAI SIFATIDA BAHOLASH
OLIEHKA MUKPOBOAOPOCIJIENA KAK ECTECTBEHHOIO UCTOYHUKA MUTAHUA
EVALUATION OF MICROALGAE AS A NATURAL FOOD SOURCE

Xaydarov Saidkamol Maxamadvaliyevich'
Farg‘ona davlat universiteti botanika va biotexnologiya kafedrasi katta o‘gituvchisi (PhD)

Raximov Javoxirbek G‘ulomjon o‘g‘li?
2Farg‘ona davlat universiteti magistranti

Annotatsiya
Baliglar uchun tirik ozuqa yemi sifatida foydalaniladigan Dafniya aviodlarini sun’iy sharoitda tarkibida yuqori
ozuqaviy qiymatiga ega bo‘lgan mikrosuvo't (Chlorella, Ankistrodesmus, Scenedesmus, Botryococcus, Chlorococcum)
lari mavjud bo‘lgan sun’'iy suv xavzalarida yetishtirish orqali baliq maxsuldorligini oshirish. Shuning bilan birga ular
asosida sifatli va tannarxi arzon bo‘lgan ogsil va yog’ olish tadqiq etildi.
AHHOMauus
lNoebiweHue npodykmusHocmu pbib 3a cyem ebipawjusaHusi 8 UCKycCmeeHHbIx eodoemax podoe OaghHul,
ucronb3yemMbiX 8 Kadecmee UCKYCCmEeHH020 kKopMa Ornd pbib, C 8bICOKONUMamerbHbIMU MUKPOB80OOOPOCSMU
(xnopenna, aHkucmpodecmyc, cueHadecMyc, BOMPUOKOKK, X/T0POKOKK). [Mloamomy Ha ux ocHoee 6biio uccriedogaHo
pou38o0CMBO KayecmeeHHbIX U Hedopoaux 6esIkos U Xupos.
Abstract
Increasing fish productivity by growing Daphnia genera, which are used as trick feed for fish, in artificial water
reservoirs with high nutritional value microalgae (Chlorella, Ankistrodesmus, Scenedesmus, Botryococcus,
Chlorococcum). Therefore, on the basis of them, the production of high-quality and low-cost protein and fat was
researched.

Kalit so‘zlar: baliqchilik, zooplankton, mikrosuvo'tlari, biomassa, ozuqa, ogsil, yog‘, shtamm.
Knroyeenle cnioga: pbib0108cmeo, 3001/1aHKMOH, MUKPO8odopocu, buomacca, KopM, 6ok, Xup, wmamm.
Key words: fisheries, zooplankton, microalgae, biomass, feed, protein, fat, strain.

KIRISH

Mamlakatimizda agrosanotning asosiy bo‘g‘ini bo‘lgan, qishlog xofjaligini rivojlantirishga
katta e’tibor garatiimoqda. Mazkur yo‘nalishda amalga oshirilgan dasturiy chora-tadbirlar, muayyan
natijalarga, jumladan, chorvachilik va baligchilik tarmoglarining ozuga bazasini yanada rivojlantirish
chora-tadbirlarini ishlab chigish bo‘yicha muhim natijalarga erishildi. Shu bilan birga baliqchilik
tarmog'‘ini yuqori sifatli ozuga bilan ta’minlash borasidagi uzilishlar tufayli baliqchilik mahsulotlari
etishtirish hajmlarining o'sish sur’atlari pastligicha golmoqda. Buni mazkur tarmoglarning ozuqga
bazasi sifatida faqatgina ananaviy usullarga tayanilishi va donli ekinlarni etishtirish davomida
abiotik va biotik faktorlar ta’sirida har doim ham kutilgan hosildorlikni olib bo‘lmasligi bilan izohlash
mumekin.

Shu boisdan, noananaviy, ishlab chigarilishi abiotik va biotik omillarga bog‘lig bo‘lImagan,
ozugabop kimyoviy tarkibga ega bo‘lgan tabiiy ozuga manbalarini sanoat asosida ko‘paytirish
orgali baligchilik tarmog‘i uchun uzluksiz tizimli ozuga bazasini yaratishga yo‘naltiriigan ilmiy-
tadqigot ishlari muhim ahamiyatga ega.

O‘zbekiston Respublikasi Prezidentining 2017-yil 7-fevraldagi PF-4947-son «O‘zbekiston
Respublikasini yanada rivojlantirish bo‘yicha Harakatlar strategiyasi to'g‘risida»gi farmoni, 2017-yil
1-maydagi PQ-2939-son «Baligchilik tarmog‘ini boshqarish tizimini takomillashtirish chora-tadbirlari
to'g'risida»gi qarori, 2018-yil 6-noyabrdagi PQ-4005-son «Baligchilik sohasini yanada
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rivojlantirishga doir qo‘shimcha chora-tadbirlar to‘g‘risida»gi garorlari hamda, mazkur faoliyatga
tegishli boshga me’yoriy-huquqiy hujjatlarda belgilangan vazifalar amalga oshiriimoqgda.
NATIJA VA MUHOKAMA

Baligchilik tarmog'ini tirik ozuga yemi bilan to‘lagonli ta’minlash va ularning ahamiyatini
amaliy tadqigotlarda ko‘rsatib berish muhim vazifalardan biri hisoblandi. Ma’lumki, dunyo
amaliyotida Chlorella, Ankistrodesmus va Scenedesmus mikrosuvo‘tlaridan ogsilli biomassa
olishda, shuningdek, zooplanktonlarni (Daphnia, Moina) sun’iy boshqgariladigan sharoitda
etishtirishda keng go'llaniladi.

Tadqigotlar asosida algologik tozalangan mikrosuvo'tlarining avlodlarga bog'liq holda
morfologik va biologik xususiyatlari va o‘rtacha o‘lchamlari aniglandi.

Tadqigotlar natijasida mikrosuvo'tlarining hol biomassaga nisbatan qurug moddaning
chigishi o‘rtacha 22,99-28,84% gacha o‘zgaruvchan bo'lishi qayd etildi (1-rasm, va jadvallar).

Jumladan, Ankistrodesmus avlodi shtammlari 11,36-12,62 gramm ho‘l biomassadan
o‘rtacha 3,24-3,42 gramm quruq biomassa hosil qgilgan bo‘lsa, bu umumiy ho‘l biomassaning
27,10-28,52% ini tashkil etishi aniglandi (1-jadval).
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1-rasm
Mikrosuvo‘ti avlodlarining biomassa hosil gilishi
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Scenedesmus shtammlarida 10,66-11,44 g/l ho'l biomassadan 2,48-3,08 g/l quruq
biomassa (2-jadval), yoki umumiy hul biomassaning 23,26-26-92% ini tashkil etdi. Chlorella (3-
jadval) va Chlorococcum (4-jadval) avlodi shtammlarida ham xuddi shu ko‘rsatkichga yagin bo‘lgan
natijalar olingan bo‘lsada, Botryococcus avlodi (5-jadval) shtammlarida bu ko‘rsatkich nisbatan kam
ekanligi qayd etildi.

1-jadval
Ankistrodesmus avlodiga mansub mikrosuvo'tlarining biomassa hosil gilishi, n=3
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2 12,5 | 3,24 | 25,35%
mus sp.15. ° 12,63 3,36 26,7% 11,98 | 3,27 | 27,6%
3 | Ankistrodes | 1, o | 3 42 | 26.47%
mus sp.15.
4 | Ankistrodes | 11,6 | 3,24 | 27,88%
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mus sp.15.
5 Ankistrodes 12.8 | 3.42 | 26,55%
mus sp.15.
1 Ankistrodes 114 | 328 | 28.72%
mus sp.20
> Ankistrodes 10,6 | 3.42 | 32,02%
mus sp.20
3 Ankistrodes 113 | 322 | 28,45% | 11,37 | 3,24 28,6%
mus sp.20
4 Ankistrodes 12,2 | 3.26 | 26,59%
mus sp.20
Ankistrodes | 44 4 | 5 9g | 26,80%
mus sp.20
2-jadval
Scenedesmus avlodiga mansub mikrosuvo'tlarining biomassa hosil gilishi, n=3
SLLL <
o - - - — o
e c < = = =
s 3 3| f| 5B | 83 |£°9 EZg| 3% |32 8%
c (o) £ o < X n & c n & c =] e 0 E & o
g = S 2 3 C 5% 0T O QT O EQ Eo a7 o
o e 2 @ S | ¥80 £8S R o g £ag
c T E g ga Es 889 &825 £E LE| 524
Q S T 5 c T € c = E | E @ T3 o5 S g 2
=4 3 L2 c & o = IS o o) S
= S| 85| 28585 £55| 27| E°| 255
- f Ie) . % ° % o < < Q
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3 Ssge;”edesmus 11,44 | 3,02 |26,40% | 11,44 |3,08 |27,0% |11,05 |278 |2516%
4 fg‘;”edesmus 12,62 | 3,08 | 24.41%
5 | Scenedesmus | 1475 | 309 | 28,66%
sp.7.
3-jadval
Chlorella avlodiga mansub mikrosuvo‘tlarining biomassa hosil gilishi, n=3
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1 | Chlorella sp.3. 9é8 2,65 26%88
2 | Chiorellasp3. | o | 257 | 37 | 10,02| 256 | 255% |9.62| 252 | 262%
10, 22,70
3 | Chiorellasp.3. | o, | 2,32 %
194 2024/N03 |




ISSN 2181-1571 @ https:/journal.fdu.uz Aniq va tabiiy fanlar
BIOLOGIYA
9,4 26,11
4 | Chlorella sp.3. 5 2,46 %
10, 27,74
5 | Chlorella sp.3. 02 2,78 %
1 | Chlorella sp.4. 9é1 2,82 30%92
2 | Chiorella sp.4. 942 2,47 2(?%73
3 | Chlorella sp.4. 8é9 2,36 26%28 9,22 2,48 26,9%
4 | Chilorella sp.4. 9.4 2,58 270’27
6 Jo
9,2 23,28
5 | Chlorella sp.4. 8 2,16 %
4-jadval
Chlorococcum avlodiga mansub mikrosuvo‘tlarining biomassa hosil gilishi, n=3
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1 Chlorococcum 12, 38 30,11
sp.4. 9 ’ %
Chlorococcum 12, 29,35
2 sp.4. 8 3.7 %
3 Chlorococcum 12, 3.4 38,23 12,62 | 364 28.9%
sp.4. 0 Yo
Chlorococcum 12, 28,39
4 sp.4. 5 3,5 %
Chlorococcum 12, 28,20
5 sp.4 6 3,5 %
4. o
1 Chlorococcum 11, 31 26,85 12,05 13,33 | 27,5%
sp.3. 6 ' %
Chlorococcum 12, 27,99
2 | sp.3. o |3 |%
3 Chlorococcum 11, 3.0 56,56 11,48 | 3,01 26.2%
sp.3. 5 %o
Chlorococcum 11, 27,82
4 | sp.a. 5 132 |9%
Chlorococcum 10, 21,67
5 sp.3. 6 2.3 %
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S-jadval
Botryococcus avlodiga mansub mikrosuvo‘tlarining biomassa hosil qilishi, n=3
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Botryococcus 9,6 25,05
! sp.5. 2 241 %
Botryococcus 9,2 23,81
2 | sp5. 8 |2%1 |9
3 fgtgy"cocws ot | 1,88 2287 922 | 212 23,0%
Botryococcus 9,0 23,34
4 sp.5. 4 2,11 %
5 Si())t‘é’yococcus 2,6 2.01 g/;% 16
5. o
1 Botryococcus 9,0 212 23,50 8,92 | 2,08 | 23,4%
sp. 4. 2 ’ %
Botryococcus 8,5 23,13
2 sp. 4. 6 1,98 %
3 fgtg’ococcus o 212 |22 | 8e2 | 204 | 237%
Botryococcus 8,1 25,62
4 sp. 4. 2 2,08 %
Botryococcus 8,2 23,30
5 sp. 4. 4 1,92 %

Botryococcus shtammlari 8,62-9-22 g/l ho‘l biomassadan 2,04-2,12 g/l quruq biomassa
yoki, umumiy ho‘l biomassaning 22,99-23-67% ini tashkil etganligi kuzatildi. Keyingi tadgiqot
ishlarida ob’ekt sifatida tanlangan mikrosuvo‘tlarining ogsil va yog‘ saqlashi o‘rganildi (1-rasm).

1-rasmdan ko‘rinib turibdiki, mikrosuvo‘tlarining oqsil va yog‘ saqglashi CHu-13 ozuga
mubhitida bir biridan keskin farq giladi. Jumladan, Ankistrodesmus avlodiga mansub mikrosuvo'tlari
(6-jadval) 43,2-46,4% ogsil saqlasa, 27,4-32,2% gacha yog‘ saqglashi qayd etildi (Ankistrodesmus
sp.20; Ankistrodesmus sp.15;).
Xuddi shu ozuga muhitida Scenedesmus avlodiga (7-jadval) mansub mikrosuvo‘tlari esa
muvofiq ravishda 48.8-52.8% gacha ogsil va 27,4-28,6% gacha yog‘ saglashini ko‘rish mumkin
(Scenedesmus sp.7. va Scenedesmus sp.1).
Tadgiqot natijalariga ko‘ra nisbatan kamrog miqdorda ogsil (46,2-46,8%) va yog' (26,2-
26,4%) saqglagan mikrosuvo'ti avlodi sifatida Botryococcus avlodi vakillari gayd etildi (8-jadval).

196
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2-rasm. Mikrosuvo‘tlarining oqsil va yog‘ saqglashi quruqg moddaga nisbatan

%da)
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E 400
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Microalgae options m Proteifil mFat
6-jadval

Ankistrodesmus avlodiga mansub mikrosuvo‘tlarining ogsil va yog* sintezi, quruq moddaga
nisbatan % da, n=3

© © © ©
o < = o ge!
S z 2 > 8 g € £
= [ - 8 = = $ $ =
5 2 5 © ,o05 | _o3 <5 ~3
s ¢} S g &S O S T o g
> 3 2 € E8 T = g =
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5 3 2 | 8| 23| f£3%| f3 | fg
= = o > 28| w8 Z 8 z 8
1 Ankistrodesmus sp.15. 45,42 32,34
2 Ankistrodesmus sp.15. 46,56 31,28
3 Ankistrodesmus sp.15. 45,84 32,86 | 46,40 32,20
4 | Ankistrodesmus sp.15. 47,68 | 32,04
5 Ankistrodesmus sp.15. 46,52 32,48
: P 44,80 | 29,81
1 Ankistrodesmus sp.20 4412 | 27,78
2 Ankistrodesmus sp.20 42,36 | 27,32
3 Ankistrodesmus sp.20 43,47 | 27,41 | 43,20 27,41
4 Ankistrodesmus sp.20 43,62 | 27,08
5 Ankistrodesmus sp.20 42,44 | 27,46
7-jadval
Scenedesmus avlodiga mansub mikrosuvo'tlarining ogsil va yog' sintezi, quruq moddaga nisbatan % da,
n=3
[0] © © ©
- . 5 5 2 2
= = ° S
g . R R ol g 8
g g 8 | 8| o8| o8| *5| “%
S 2 ks g 8.5 S s8 12 g
© & € E EQE ESE = =
2 o = - e ° — o
8 3 & | 8| £28% | Z2%%| 3% 3%
= = o > w8 w28 | &8 Z8
1 Scenedesmus sp.7. 52,82 28,48
2 Scenedesmus sp.7. 51,87 28,64
3 Scenedesmus sp.7. 53,04 28,46 | 52,84 28,63
4 Scenedesmus sp.7. 52,64 28,68
5 Scenedesmus sp.7. 53,84 28,88
1 Scenedesmus sp.1. 49,12 28,04 50,82 28,03
2 Scenedesmus sp.1. 48,81 27,65
3 Scenedesmus sp.1. 48,78 27,69 | 48,80 27,44
4 Scenedesmus sp.1. 48,42 26,94
5 Scenedesmus sp.1. 48,86 26,86
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8-jadval

Botryococcus avlodiga mansub mikrosuvo‘tlarining ogsil va yog‘ sintezi, quruqg moddaga
nisbatan % da, n=3
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= Q = = ‘% € % £ © -
o — — © .—
2 3 S o £ £, 25 | 256
© ° o g ey . £ =i e]
> o = £ & O LIS n .9 B2
© g = ED € 2E | CE
= ‘@ K E© ES =
= o o (@)} (&) © o
= @ o S8 Sw® 9 o
— = © > c = c T > =
w. w < Z
© o}
1 Botryococcus sp.5. 46,58 26,14
2 | Botryococcus sp.5. 46,62 26,48
3 | Botryococcus sp.5. 47,38 26,56 46,80 26,40
4 Botryococcus sp.5. 46,37 26,38
5 | Botryococcus sp.5. 47,04 26,42
1 | Botryococcus sp. 4. | 46,38 25,86 46,51 | 26,31
2 | Botryococcus sp. 4. 47,02 25,92
3 | Botryococcus sp. 4. 46,12 26,44 46,22 26,23
4 | Botryococcus sp.4. | 45,82 26,37
5 | Bofryococcus sp. 4. | 45,78 26,54
9-jadval

Chlorococcum avlodiga mansub mikrosuvo‘tlarining ogsil va yog'‘ sintezi, qurug moddaga
nisbatan % da, n=3
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1 Chlorococcum sp.4. 48,34 17,66

2 | Chlorococcum sp.4. 48,92 16,72

3 Chlorococcum sp.4. 47,38 16,84 48,21 16,82

4 Chlorococcum sp.4. 47,72 16,38

5 Chlorococcum sp.4. 48,68 16,48

1 Chlorococcum sp.3. 48,52 19,14 48,02 17,62

2 | Chlorococcum sp.3. 47,31 18,36

3 | Chlorococcum sp.3. 48,24 18,46 47,83 18,41

4 Chlorococcum sp.3. 47 .41 17,87

5 Chlorococcum sp.3. 47 .66 18,24
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10-jadval
Chlorella avlodiga mansub mikrosuvo‘tlarining ogsil va yog‘ sintezi, quruqg moddaga
nisbatan % da, n=3
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1 Chlorella sp.3. | 48,72 16,34
2 Chlorella sp.3. 49,24 15,62
3 | Chlorellasp.3. | 49,11 15,72 48,84 15,64
4 Chlorella sp.3. | 48,67 15,12
5 | Chlorellasp.3. | 48,47 15,38
. : 47,62 17,03
1 Chlorella sp.4. | 45,76 19,21 ’ ’
2 Chlorella sp.4. 46,82 18,52
3 Chlorella sp.4. 46,35 18,04 46,40 18,43
4 Chlorella sp.4. 46,63 18,27
5 Chlorella sp.4. 46,46 18,12

Tadqigotlar davomida Chlorococcum (9-jadval) va Chlorella (10-jadval) avlodi vakillari ogsil
saglashi yuqori (46,4-48,8%) ammo, yog‘ saglashi (15,6-18,4%) nisbatan o‘rganilayotgan barcha
mikrosuvo'tlari avlodlariga nisbatan juda kam ekanligi qayd etildi.

[Imiy manbalarda Chlorococcum macrostigmatum UT4 shtammining 46,5%, Chlorella sp.2
shtammining esa 35,4% gacha yog‘ sintez qilishi o‘rganilgan [137; 136 b.]. Buni o'stirish
sharoitidagi harorat, SO, va yorug'lik migdorining boshqarilishi hamda tadqigotning aynan yog’
sintez qilishiga qaratilganligi bilan izohlash mumkin.

Keyingi tadgiqotlarda Daphnia magna Straus ning o'sib rivojlanishiga, aynan ozuga mubhiti
tarkibiga bog'liq holda o'sish tezligi aniglandi (3-rasm).

lImiy manbalardan farqli ravishda dafniyaning aynan Chlorella avlodi shtammlari asosida
o‘rtacha o'sish tezligi 0,3267% ni tashkil etgan bo‘lsa, Chlorococcum avlodi shtammlarida - 0,7357
foizni tashkil etib, xlorellaga nisbatan 55,5% ga Scenedesmus avlodi shtammlariga nisbatan 43,1%
yuqgori tezlik namoyon etganligi aniglandi. mazkur holatni Chlorella avlodi shtammlari
hujayralarining boshqga turlarga nisbatan galin va parchalanishi giyin kechishi bilan izohlash
mumeKkin.
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3-rasm.

Daphnia magna Straus o‘sish tezligiga mikrosuvo‘tlari ta’siri
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Mikrosuvo tlari asosidagi ozuqa muxiti, 1,0 mln.xyx/mn

Olingan natijalarga ko‘ra mikrosuvo‘tlarining avlodlari va ularning ozugaviy giymatiga (ogsil
va yog‘ miqgdoriga asosan) bog‘liq holda o‘’zgaruvchan bo'lishi gayd etildi.

Jumladan, Ankistrodesmus - 0,4969, Scenedesmus - 0,4181, Botryococcus - 0,5644 |,
Chilorella - 0,3267 va Chlorococcum - 0,7357) foizni tashkil etishi gayd etildi.

Scenedesmus avlodi shtammlari hujayrasi tuzilishi va uning qalinligi Chlorococcum
avlodidan keskin farq qilmasada, o'sish tezligidagi fargni Chlorococcum avlodi shtammlari
hujayrasining nisbatan kattaligi, ogsil migdori Scenedesmus avlodi shtammlariga nisbatan kamroq
bo‘lsada (47,8-48,2%), biomassasida yog' migdorining kamligi (16,8-18,4%), ozuqaviy ogsillarning
tezroq o‘zlashtirilishiga sabab bo‘lgan bo‘lishi mumkin.

XULOSA

Mahalliy sharoitlarda o‘sadigan shuning bilan birga yuqori ozugabop mikrosuvo‘tlaridan
Chlorella, Scenedesmus, Botryococcus, Ankistrodesmus va Chlorococcum avlodlariga mansub
mikrosuvo'tlarni ozuqaviy ahamiyati ko‘rsatib berilgan; jumladan, mikrosuvo‘tlarning ozugaviy
giymatini belgilovchi ogsil va yog  saqglashi mikrosuvo'ti avlodlariga bog'ligligi aniglangan.
Ankistrodesmus avlodiga mansub mikrosuvo‘tlari 43,2-46,4% oqsil saqlasa, 27,4-32,2% gacha
yog' saqlashi, Scenedesmus avlodiga mansub mikrosuvo'‘tlari esa muvofiq ravishda 48,8-52,8%
gacha ogsil va 27,4-28,6% gacha yog™ saglashi aniglangan.
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