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3enensie MukpoBogopociu poja Chlorella HemaBHO MpUBIEKIN BHUMAaHHUE MUPOBOTO
Hay4HOTO COOOIIECTBA KAaK MHOTOOOCIIAONINE OPTaHU3MBI.

Ouens pacnpoctpaneHHoi u3 xiopesn ssisercst Chlorella vulgaris. Ona mocrosiHHO
BCTPEYAETCS] MacCaMH B BOJIC U B TPSI3H JIyXK, KaHAB U TPY/IOB.

OrpomHbIil MCCIIEOBATEIbCKUNA HHTEPEC YYEHBIX BCEr0 MHpa K 3TOH BOJIOPOCIH
OTIpENIeNSIeTCS, MPEXKAE BCETO, OOraTeiIIMM COCTaBOM BCETO CHEKTpa OHMOJOTHYECKH
AKTHBHBIX BEIECTB, BBICOKOW WX KOHIIEHTPAIMEH U CPABHUTEIHHO MPOCTON TEXHOJIOTHEH
MOJTy9YEeHHUsT OOJBIINX KOJINIECTB €€ OMOMACCHI.

[To cBoei MUTATENBHOCTH BOJOPOCTH HE YCTYIAET MSCY M 3HAYUTEIBHO MPEBOCXOIHT
nmenuny. Ecou B mmennne coaepxutcsa 12 % OGenka, To B xiopesuie ero 6osee 50 %.
[Ipy aMHHOKHMCIOTHOM aHaju3€e KJICTOYHOTO  COACPKUMOro oOHapyxeHo 40
AMHHOKHUCIIOT, B TOM YHCJI€ BCE HE3aMEHHMEBIE. B Makpo- W MHKpPO3JIEeMEHTHBIH COCTaB
CYCIIEH3UHU XJIOPEJUIBl BXOIAT KalblHii, docdop, MarHui, KaJuid, Melb, JKele30, cepa,
LUHK, KOOaJIbT, MapraHell, HUPKOHUNA, pyOuui, o1 1 Ip. MUKpo3JIeMeHThI [1].

[IpumeHeHre XJOpeIbl B Pa3iIMYHBIX OOJACTAX JESITEIHHOCTH YEIOBEKAa OYCHb
IIUPOKOE:

- B CEIIbCKOM XO3SHCTBE JUISI TIOAKOPMKM DPACTEHHiA, NTHII M JKABOTHBIX, B
ITYETIOBOJICTBE ¥ PHIOHOM XO3SHCTBE;

- B [TUIIIEBOI MPOMBIIUICHHOCTH;

- B MEMIIMHE, KOCMETOJIOTUH U TTap(QroMepHu;

- JUIS OYMCTKY CTOYHBIX BOJ U peaOMINTALINU BOJOEMOB;

- UTS IPOU3BOJICTBA KUCIIOPO/Ia;

- JUTS TIPOU3BOJICTBA OMOTOTLTUBA.

Knerkn penstcs Kaxzasle JBEHAAATh dYacoB. OJTO W TIO3BOJIIET COOMpaTh
(daHTacTUYeCKUE ypoKadh. 3a roJi ¢ KaXJ0ro rekrapa BOJHOM IOBEPXHOCTH OacceiHOB
MOXHO CHATH 0 600 1IeHTHEPOB Cyx0il Onomacchr [2].

Jlist mpon3BOACTBa OMOMACCHI XJIOPEJUIBI TpeOyeTcss COO0IaTh HECKOIBKO YCIOBHH.
OTO B MEPBYIO OYepenb ONpe/eNiCHHAs MUTATeIbHas cpe/ia, HAIMYHE YTIIEKHCIOro Tasa,
TeMIepaTypa U CBeT.

[TutatenpHass cpega TPENCTAaBIsET COOOH CMeCh MHUHEPAIOB M OPraHWKH,
HACBHIIICHHYIO YTIIEKUCIBIM ra3oM. PocT GMOMacCchl MUKPOBOIOPOCIH MPOUCXOAUT TOIBKO
IIpU OIIpeielIeHHON TemnepaType, a umeHHo 30-36°C.
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CBeToBOE BO3JICHCTBHE 3aKIIOYACTCS B OOJIy4eHUM JIMOO COJTHEUHBIM CBETOM, JIHOO
HCKYCCTBEHHbIMM HCTOYHHMKAMU CBE€Ta B 3aBHUCHUMOCTH OT kiuMmara. OOmydeHHocTh E
cycreH3uu st 3PpGEeKTUBHOTO MPUPOCTa OMOMACCHI TOJDKHA COCTABIATh S5-10 KiM.

Bripamusaror mukpoBogopociu Chlorella B oTkpriThiX (OacceiiHax) U B 3aKpbITHIX
KYJIbTUBATOpaXx.

TexHonorust 6acceifHOBOro MPOM3BOACTBA HE TPEOYeT BHICOKUX KaIllUTAJIOBIOKEHUN U
a/JlarTUpOBaHa K paCUIMPEHUIO MPOU3BOICTBEHHBIX MOIIHOCTENW. B onTHMalIbHBIX citydasix
MOJKET JTIaBaTh JOBOJILHO OOJIBIIIKME BBIXOIBI OMOMAcCHI [3].

3akpbIThie (POTOPEAKTOPHI - 3TO CUCTEMBI MPO3PAUYHBIX EMKOCTEN (TpyO, akBapuyMoOB),
BHYTPHU KOTOPBIX LIUPKYJIUPYET MUTATENIbHAS Cpesia C MUKPOBOJOPOCIISIMHU.

B xauectBe oOmyuaTens B 3aKpbITBIX (OTOPEAKTOpaxX MCIOJIb3YIOTCSI B OCHOBHOM
JIaMIIbl HAKAJIMBAHUS, B TOM YHCJI€ KBapLIEBbIE FAJIOTEHHBIE C OTPaKaTEISIMU, 3€pKaJIbHbIE
JamMIbl, W JIIOMUHECIEHTHblE JaMmbl. Jcrmonwp3yloT Takke JIyroBble PpPTYTHBIE
JIIOMUHECLEHTHbIE, KCEHOHOBbIE, HaTpUEBbIe Jlammbl. [I0 cpaBHEHHUIO ¢ €CTECTBEHHBIMU
HUCTOYHUKAMHU CBETa MCKYCCTBEHHBIE MCTOYHMKHM MOTYT  CO3/aBaTh  OOJIBLIYIO
00JTy4€HHOCTb, HEXKEJIM COJTHEYHBIN CBET [4].

KynbTuBHpOBaHHE MUKpPOOPraHM3MOB B 3aKpBITBIX OHOpEaKTOpax CBSA3aHO C
OOJIBIIMMHU SHEPreTUUECKUMHU 3aTpaTaMH Ha OCBEILICHHUE.

OpHMM U3 BO3MOXHBIX PELIEHUN CHUYKEHUS 3aTpaT Ha MIEKTPOIHEPIHI0 U MOJIy4EHUs
CHEKTpa H3Iy4eHHUs] C HEOOXOJUMBIMHM XapaKTEPUCTUKAMU MJIsi KYJIbTYphl SBISETCS
MIPUMEHEHHE CBETOAMOAHOM 001ydaTeabHON YCTaHOBKH.

BribpaB  HanOosiee  onTuMaibHbIE napaMerpbsl  JUIsL  pocTa U Pa3BUTHS
MHUKPOBOJIOPOCIIEH, MOKHO CO3AaTh OJaronpusATHBIE YCIOBUS JUIsl OBICTPOTO UX pOCTa U
CHU3UTb BpEMS, 3aTPauyMBacMO€ Ha X BbIpALIUBaHHE.

Ilenp SKCIEpUMEHTANBHBIX HCCIEAOBAHUM — BBIIBUTH BJIMSHUE (POTOMETPUUECKHUX
XapaKTePUCTUK UCTOYHHUKA U3Ty4eHUs Ha 3 (PEKTUBHOCTD BbIPAIIUBAHUS.

OOnyuyeHue MNPOU3BOAMIOCH PAa3HBIMU THUIIAMHU HCTOYHHMKOB CBETa: JIAMIIOW
HakanuBanus (JIH), ceeroguonnoii (C1) u momunecuentHoi (KJIJI) namnamu.

B xozxe npoBeneHus uccienoBaHuil ObUIM MOJIYYEHBI JaHHbBIE YBETUYEHUS ONITUYECKOM
wioTHOoCcTH D cycneH3uu xjiopesibl.

B nepBoMm ciydae ncrosb30BaIMCh JIaMITbl OJJUHAKOBOW 1IBETOBOM Temmepatypsl 4200
K. PesynbpTarhl mpupocTa MOJYYMIIUCh NPAKTUUYECKU HUJECHTHUYHBIMU. Takum oOpa3om,
ObLIO YCTAHOBJIEHO, YTO IIPU JaHHOW LIBETOBOM TeMIlepaType CTENEeHb BIMSHUS XapaKTepa
CHEKTpPAa U3JIyUYEHHUsI HCTOUYHUKA CBETA Ha POCT KYJIbTYPbl HE3HAUUTEIbHA.

Tabnuna 1. PesynbraTel n3mMepeHuii npyu 00JydeHHH pa3HbIMU JIaMIIaMHU.

HanmenoBanme Dy D D- Dy
JIH 0,009 0,203 0,194

KJIJI, T=4200K 0,010 0,122 0,112
Cl, T=6500K 0,010 0,084 0,074
Cl, T=4200K 0,003 0,115 0,112

Bo BTOpoMm citydae i o0mydeHuss 6momMacchl HCIOIb30BAINCH CBETOIMOIHBIE JIAMITBI
¢ useroBoil Temneparypoit 4200 u 6500 K. XapaxkTep cieKTpoB U3Iy4€HHUs JIAMIT CXOXK U
YCIIOBUs, IIpU KOTOPBIX IIPOUCXONWIO KyJIbTUBHUPOBAHUE CYCIEH3UU XJIOPEILIBL,
NJICHTHUYHEI.
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Pe3ynbTarhl SKCIEpUMEHTa 3HAUUTEIBHO OTIMYAIOTCS APYT OT JIpyra, 4TO MO3BOJISIET
MIPENIOJIOKHUTh, YTO Ha MPOLECC pOCTa MUKPOBOAOPOCIH BIMSET LIBET CBEUEHHUS JaMIl
(cm. Tad. 1).

Kak u Bce pacTeHusl, xJiopesuia MOTJIOUIaeT He BCE AJIMHBI BOJH CBETA.

JUis modydeHusT KpPUBOM CBETOIOTJIOLIEHUS XJIOpEeIbl ObUT HM3MEPEH CIEKTP
ONTUYECKOHN IUIOTHOCTU. ONTHYECKYIO IUIOTHOCTh U3MEPSIIM B JUANa3o0He JJIMH BOJH OT
300 no 800 uM, ipu TOMIIUHE CI0sT 1 cM.

[Tone3ysick OMy4eHHBIMH 3Ha4eHUsIMU D, paccuuTany Kod(pQGHUIHEHTH TOTIIOMCHHS
XJIOPEJLIBI.

CriekTp TMOTJIOLIEHUSI HMMEET HEINpPEepbIBHBIA XapakTep, HO OOHapyXuBaeTcs JBa
MakcUMyMa Ha TOM JJMHE BOJIHBI CBETAa, IJ€ HMMEETCS MaKCHUMAaJbHOE IMOTJIOLICHHE
KBaHTOB CBETa, MEPBBIM - B KpacHOU obnactu (oT 660 1o 680 HM) M BTOPOM MakCUMyM
pPacroyio’)KeH B CHHEM crHekTpaibHoM auamnazone ot 420 mo 450 am. Takum oOpazowm,
MMEHHO B 3TUX obnacTsax 3pdexTuBHOCTh (poToCHMHTE3a HambOOMbIIass. 3HAYMTEIbHBIN
mpoBai HaOmoaeTcs B uHTepBasie aiauH BoJH OT 500 1o 580 um. Takum o6pa3om, cBET B
3€JICHOM 00J1aCT MMEeT HauMEHbIIIee MoTJIoeHue (puc. 1).

Crnenyromniye SKCIIepUMEHTHl OB HAlleJICHBI HA BBISBICHUE KOHKPETHBIX JUIMH BOJIH,
IpU  KOTOpBIX Oyner HaOMoIaThCs MaKCUMalbHBIM mpupocT Ouomaccel. B xoxe
MIPOBEJICHUS SKCIIEPUMEHTA, KYJIbTYPY 00JIydaau CBETOJUOIHBIMU UCTOYHHUKAMU CBETA C
kpacHbIM (0T 620 1o 630 HM), cunuM (0T 450 10 465 HM) 1 3eneHbIM (0T 520 10 535 HM)
CBETOM.

Pesynbrar momyumnm cruenyroniuidi: HamOosbinee 3HadeHue D HaOmromaeTcss mox
NecTBUEM 00JIydeHUs! CYCIIEH3UH XJIOPEJUIbl KPAaCHBIM U CHHHUM CBETOM, T.€. IIPH JUIMHE
BOJIHBI oT 450 bi (0]
465 uM u ot 620-630 HM. Ilpu oGnyueHuU 3€I€HBIM CBETOM MPUPOCTa OMOMAcCChl He
Ha0mrogaI0Ch (CM. Tao. 2).

3.5

Koadypmpenr nornomenust, %o

A00 350 400 450 500 53500 o000 650 TOD Ti0 BOO
#.. HM
Puc. 1. Cnextp noriomieHus CycrieH3uu XJI0pelbl B Auana3one Uil BosH ot 300 1o
800 HM™.

Ha ocHoBaHMM TOJIy4€HHBIX PE3yJIBTATOB OBLI MPOBEACH KCHEPHUMEHT, B KOTOPOM,
KylIbTypy OOJydanu CBETOM, MOJYyYEHHBIM MyTeéM KOMOWHHMPOBAHHUS KPACHBIX M CHHHUX
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CBETOMOI0B. [[namna3oH u3aydeHus KpaCHOTO CBETOAMOIHOTO oOmydarens ot 620 xo 630

HM, cuHero - 450 - 465.

Kak BUIHO M3 clieKTpa MOTJIOIIEHUS XJIOPEIIbl KOAPPUIIMEHT MOTIOUIEHUS KYIbTYpPbI
IIPH 3THX JUTUHAX BOJIH coctaBiisieT 35 % u 15 % coorBercTBeHHO. Takum 00pa3om, ObLIO
B35TO OTHOLIEHUE YHEPTUH IO CIIEKTPY KPACHOIO M CHHETO CBETA, B Iporopuuu 1:2,3.

WNHTeHcuBHOCTh (OTOCHHTE3a MpPU OCBEIIEHWH KOMOMHHMpoBaHHBIM cBeToM KC
(KpacHbBIN M CHHMI) OKa3anach BbIlIE€ UHTEHCUBHOCTEN (POTOCHMHTE3a, HAOII0AaeMOl IpU
00JTydeHNH KaXJA0W JUTMHOM BOJIHBI B OT/IEIBHOCTH (CM. Tal.3).

Tabnuma 2. Pe3ynbTaTsl SKCIIEPUMEHTOB TI0 BIMSHUAIO CBETOMOIHBIX U3JIydaTeleH.

D- T E

HanmenoBanue Dy D Do [°C] [K1K]

CH, cunwuii (450 - 465 0,0 0,6 0,6 34, 53
HM) 25 56 21 8 ’

CI, xpacusrit (620 - 0,0 0.4 0.4 33, 59
630 HM) 26 82 56 4 ’

CH, zenensrii (520 - 0,0 0,0 0.0 34 6.5
535 um) 26 54 28 ’

Tabnuna 3. Pe3ynbraThl SKCIIEPUMEHTOB 10 BIMSHUI0O KOMOMHUPOBAHHOTO CIIEKTPA.

HaumenoBanue Do D Do b [°C] ! [KJ‘IK]E
0,0 0,7 0,6
CIL, KC 20 |0 |eo il

Bonee toro, pe3ynbrar npupocra 6MoMacchl Npu 00IYy4EeHUH BOJIOPOCIN KOMOUHAIMEH
KPaCHBIX U CHHUX CBETOJMOJOB Ha TOPSJKH BBIIIE, YeM MPH OOJYUCHUH TPAJAUIIMOHHO
HCIIOJIb3YeMbIMU UCTOUYHUKAMU CBETA.
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