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AHHOTALINS

Xnopemna — BUJ OJHOKJIETOYHOM 3€J€HOM BOIOPOCTH, KOTOpas OOUTaeT B
pa3MYHBIX BoJoeMax Haiiel miaHetbl. OHa 00J1aJaeT HECKOJbKUMHU YHUKAJIbHBIMU
CBOMCTBaMU: KpailHE BBICOKAasi CKOPOCTh JeJeHUs (KOJUYECTBO KJIETOK 3a CYTKH
MOKET YBEJIMUYMBATHCS B HECKOJBKO pa3); B COCTaB XJIOpeUibl BXOAUT Oosiee 650
OMOJIOTMYECKHU aKTUBHBIX BEIIECTB (B TOM YHMCJIE BCE HE3aMEHUMbIE AMUHOKHUCIIOTHI);
XJIOpeJUla TPUroJHA K YHOTPeOJEHHIO B THILY YEJIOBEKOM U a0COIIOTHBIM

OOJILIIMHCTBOM CEIBCKOXO3SIMCTBEHHBIX JKMBOTHBIX.

ITepeuniciieHHbIE JOCTOMHCTBA XJIOpE/UIbl W OOYCIOBWIM MOW BBIOOp €€ B
KadyecTBe 00bEKTa uccieaoBaHus. JJoObua XJIOpeIUibl U3 €CTECTBEHHBIX BOJIOEMOB B
MPOMBINIJICHHBIX ~ 00beMax HeBO3MOHA. JImsg dITUX 1eneld  HMCHOJIb3YIOTCS
CIIEIUAJIbHBIE OMOPEAKTOPhI PA3TMYHBIX KOHCTPYKIMH, hopM 1 00beMoB. OHAKO BCE
OHM OO0JAJAIOT PSAJIOM CYIIECTBEHHBIX HEJOCTATKOB M MPUHIIMIHAIBLHO Majo 4YeM
OTJIMYAIOTCS OT PEIICHUM, MPEMJIOKEHHBIX NECATUIICTUS Haszald. B To ke Bpems
COBPEMEHHBIC TEXHOJIOTHM TMO3BOJSAIOT 3HauuTenbHO yBenuuuTh KIIJI, crenens
aBTOMATH3AlMM U YUCTOTY MOJYyYEHHOU NMPOAyKIMHU. Takue HOBOBBEICHUS MO3BOJIST
WCIIOJIB30BaTh XJIOPEIUTy B KadecTBe 3(P(EKTUBHOTO, SKOHOMHUYECKH BBITOJHOTO H
HKOJIOTUYECKH YHCTOTO 3aMEHUTENSI CHHTETUYECKUX CTUMYJISITOPOB pocTa. B cBsi3u €
ATUM IENIBI0 MOEH pabOThl OBLIO M3YUYECHHE M CO3JIaHHE ONTHMAJIbHBIX YCIOBHM IS
KyJbTUBUPOBAHUS XJIOpeUbl. B mporecce MOCTWXKEHHS 1edd ObLIM  pelieHb

CICAYIOIHC 3ada49u:

1. IlpoaHanu3upoBaTh HUMEIOLIYIOCS HMHPOPMAIMI0 O CYIIECTBYIOLIUX

Mozensax ¢hoTodruopearopa sl KyJIbTUBUPOBAHUS XJIOPEILIIBI;
2. OnpenenuTh HEOOXOIUMBIE TEMIIEPATYPHBIC YCIOBUS JIJIST POCTa XJIOPEILIIBI;

3. BriOpatb ontumanbHbIi pexkxum nojgaun COy;



4. HpOBCCTI/I TECTUPOBAHUC Pa3JIMYHBIX HCTOYHHUKOB OCBCIICHUA U

OIIPpCACIINTD ONTUMAJIbHBIN CIICKTpP CBETA JJIA pOCTa XJIOPECJIIIbI,

5. OnpenenuTth T03UPOBKY M COCTaB MUTATEIIBHOM CpeJibl, HEOOXOAUMOMN IS

KYJIbTUBAPOBAHUS XJIOPEILIBIL.
B xozne paboTel ObLIM CEIaHbl CIEAYIOLUINE BBIBOIbI:

1) Iloka3zaHo, YTO CHIKEHUE TeMIIepaTyphl KyJibTuBUpoBaHus ¢ 28-32°C no 20-
23°C  cnocoOCTBYET  CHMKEHUIO  KOHTAaMUHAllMM  KYJBTYpPhl  IIOCTOPOHHEH

MUKpPOOHOTOMH;

2) Tlokazano, uro mns kyabruBupoBanusi Chlorella sp. 132-2 8 ®bP Gombire
MOJXOMAAT TaJIOTEHOBBIE JIAMITbI, 0OECIEeUrBalONIie CBET Hanbojiee ONTHMAaIbHOTO

CIIEKTpaJbHOro cocTana B nuana3oHax 440-480 am u 540-660 HwM;

3) HakoruieHne OOJBIIONO0 KOJUYECTBA YIJICKHCIOTHI B KYJIbTYPaJIbHOM
JKUAJKOCTH 3HAYUTEIBHO TOPMO3WIO POCT XJyopemibl. JUIs yhaneHus W3JIHAILIKOB
yTIeKucioro rasa B Kpeimke DOBP Obun cienanbl BEeHTUIISIIUOHHBIE OTBEPCTHSL.
VYaydmuth ra3o00MeH, MepeMelIMBaHUE KYJIbTYPhI, TOCTYMHOCTh KJIETKaM CBeETa
MO3BOJIMIIA IOMIOJIHUTEIbHAS T10/Ja4a OYUIIEHHOTO aTMOC(HEPHOTO BO3/IyXa B CUCTEMY

nogauu COy;

4) VI3MeHeHue MO3MPOBKH MHUTATEIBLHOW Cpelibl HEe MPHBOJIWIO K TOBBIIICHHIO

COACPpIKaHUs KICTOK B CYCIICH3UH,

HOJ’IyIIeHHBIG B XOIC pa6OTBI JAaHHBIC ITIO3BOJINIIN IIOBBICUTH 3(1)(1)6KTI/IBHOCTB

kyneruBupoBanust Chlorella sp. 132-2 B ®BP na 80%.
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ANNOTATION
Chlorella is a type of unicellular green algae that lives in various bodies of
water on our planet. It has several unique properties: extremely high speed of division
(the number of cells per day can increase several times); Chlorella contains more than
650 biologically active substances (including all essential amino acids); Chlorella is

fit for human consumption and the vast majority of farm animals.

The listed advantages of chlorella determined my choice as an object of study.
Extraction of chlorella from natural reservoirs in industrial volumes is impossible. For
these purposes, special bioreactors of various designs, shapes and volumes are used.
However, they all have a number of significant drawbacks and are not much different
from the solutions proposed decades ago. At the same time, modern technologies can
significantly increase the efficiency, degree of automation and purity of the products
obtained. Such innovations will allow the use of chlorella as an effective, cost-
effective and environmentally friendly substitute for synthetic growth stimulants. In
this regard, the goal of my work was to study and create optimal conditions for the
cultivation of chlorella. In the process of achieving the goal, the following tasks were

solved:

1. To analyze the available information on existing models of a photobioreator

for the cultivation of chlorella;
2. Determine the necessary temperature conditions for the growth of chlorella;
3. Select the optimum CO;, flow rate;

4. Test various light sources and determine the optimal light spectrum for

chlorella growth;

5. Determine the dosage and composition of the nutrient medium necessary for

the cultivation of chlorella.



In the course of the work, the following conclusions were made:

1) It was shown that lowering the temperature of cultivation from 28-32 ° C to
20-23 ° C helps to reduce the contamination of the culture by an extraneous

microbiota;

2) It is shown that for the cultivation of Chlorella sp. 132-2 in the PBR,
halogen lamps are more suitable, providing light with the most optimal spectral

composition in the ranges of 440-480 nm and 540-660 nm;

3) The accumulation of a large amount of carbon dioxide in the culture fluid
significantly inhibited the growth of chlorella. To remove excess carbon dioxide,
vents were made in the lid of the PBR. To improve gas exchange, culture mixing, and
the availability of light to cells, the additional supply of purified atmospheric air to the
CO; supply system allowed;

4) A change in the dosage of the nutrient medium did not lead to an increase in

the content of cells in the suspension.

The data obtained during the work made it possible to increase the efficiency of
cultivation of Chlorella sp. 132-2 at the PBR by 80%.
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AHATALIBIS

Xmapana - BiJ aJHaKkJeTKaBal 3suI€HAl Bojapacili, sKas XbIBE Y PO3HBIX
BajlaéMax Hamad riaHeThl. SIHa Bajiojae HEKaJdbKiMl YHIKAJIbHBIMI VIIacIliBacCIsIMi:
BBICOKAsl XYTKacCIlb A3sJICHHS (KOJBKACIh KJIETaK 3a CyTKI MO)Ka MaBsUIivBaIiia ¥
HEKaJIbKi pa3oy); y CKJIaJ XJIapdJbl YBaxoa3ib 00kl 3a 650 OistariyHa akThIYHBIX
paubiBay (y ThIM JIIKY YCE€ HE3aMEHHBISI aMIHAKICIOTHI); XJapijia MpblaaTHas Aa

VKbIBaHHS ¥ €Ky yajaBekam 1 O0JIbIIIACIIO CeIbCKaraciaaapybliX KbIBEL.

[lepamiuanbisi BapTacii XJapaybl 1 aOyMOBLUII MO# BeIOap sie ¥ sikaciil ab'ekra
nacienaBaHHs. 31a0bpiua XJapasibl 3 HATYpadbHBIX BajaéMay y MpaMbICIOBBIX ab'émax
HeMardpiMas. I TOTBIX MATay BBIKAPBICTOYBAIOIIIA CICHBISILHBIS OlpIaKTaphl
PO3HBIX KaHCTPYKIIbIM, (opmay 1 ab'émay. AnHak yce SHBI Maroilb HEIAXOIbI 1
MIPBIHIIBITIOBA MaJjia YbIM aJIPO3HIBAOIIA a7 PAIIPHHSAY, TIparaHaBaHbIX I3€CAIITOI31
Tamy. Y TOW ’Ka 4yac Cy4acCHbIS TOXHAJOT1l Ja3Bayisitolb 3HauHa maBsumiubilbs KKJI,
CTYNEHb ayTaMaThl3allbll 1 YBICI[IHIO aTpbIMaHail MpagykKiel. Takis HOBayBsA3EHHI
JA3BOJIAIIb BRIKAPBICTOYBAITH XJIAPANY ¥ SKacIli d(PeKThIYHAra, SkaHaMiuHa BhITaHAra
1 DKajariyHa 9picTara 3aMEHHIKa CIHTATBIYHBIX CTBIMYJISITapay pocTy. Y CyBs3l 3
I3TBIM MATail Maéil mpaiel ObUTO BBIBYYDHHE 1 CTBApIHHE aNTHIMAIBHBIX yMOY IS
KyJIbTBIBAaBAHHS XJIAPAJIbl. Y TMparpce JacATHEHHS MATHI ObLUTI BhIpAIIaHbl HACTYITHBIS

3aJa4bl:

1. IpaananizaBaie iH(MapMalero ad ICHYIOUBIX MaRIIax ¢oTadisprakrapa s

KYJIbTBIBABAHHS XJIAPAJIbI;
2. BbI3HaubIb HEAOXOAHBISA TAIMIIEPATYPHBISL YMOBBI JUIsl POCTY XJIAPAJIbI;

3. BeiOpaiib anTeiManbHbI p3KbIM Nagaubl COy;



4. TlpaBecii TACTaBaHHE PO3HBIX KPBIHII AaCBATICHHS 1 BBI3HAYBIIb

alITBIMAJIBHBI CIICKTP CBATJIA AJIsI POCTY XJIap3JIbI,

5. BeBHaubIe Ma30¥Ky 1 CKJIaJ TaXKbIyHara acsapoji3s, HeaOxoaHara is

KYJIbTBIBABAHHS XJIAPAJIBL.
VY xoxa3e paboThl ObLTi 3pO0JICHBI HACTYITHBISI BHICHOBBI:

1) ITaka3ana, mMTO 3HDKIHHE TIMIEPATYPHl KyJbThiBaBaHHsS 3 28-32 °C ma 20-

23°C crpblisie 3HIKIHHIO KaHTaMIHAIbIl KYJbTYPbl CTAPOHHSM MiKpabi€Taii,

2) Ilakaszana, mTo juisa kyibreiBaBanHs Chlorella sp. 132-2 § ®BP Gosbin
NaJbIXOI3S1b TaJareHaBbIs JISIMIIBI, SKis 3a0sCICYBAIONb CBITIO HAWOOJIBII

anThIMajbHara CrieKTpajibHara ckianay y aeisinasonax 440-480 am 1 540-660 HM;

3) HazamamiBanHe BsuTiKaii KOJBKACII BYTJICKICIAThI ¥ KyJIbTypalbHal BaJIKacili
3HAaYHa TapMasiia pocT XJapaubl. JlJid BeIIAIEHH JIIILIKAY BYIJISIKICHIAra ra3y y BEUKy
ObP Obu1l  3p0o0JIeHBl  BEHTBHUISALBINHBIA aATyiHbl. [lanemmbine razaaOMeH,
nepaMelIBaHHEe KyJbTypbl, JAacTylHacllb KJETKaM CBATIa Ja3BOJIJia Ja/JaTKoBas

najiaya BbIYbIlIYaHara arMacepHara naBserpa y cicramy najgausl COy;

4) 3MeHa Ha30yKi MaKbIyHara acsApojj3s HE MNPBIBOJ31JIA Ja MaBIIIIHHS

KaHIHTPAIII KJIETaK y 3aBici.

ATpeiMaHbig ¥ Xoa3e pabOThl JaA3€HbIS Ja3BOJIIL TMAaBBICIE 3(PEKTHIYHACID

kynbThiBaBanHs Chlorella sp. 132-2 ¥ ®BP na 80%.



