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Tyiiin

KopekTtik opTa MUKpOOaIaBIpIapAbIH KICTKAJapBIHBIH TIPIIUTIK OpEKeTi KEe3iHIeri 3aT aiMacy
IpOLIECTEpiH, HHEPrus ajIMacyblH KaMTaMachl3 €TETiH, COHAal-aK ecyre MaHbI3[Ibl 3JIEMEHTTEp.Ii
KaMTHTBIH CcyOcTpar. MukpoOanaslpiapaslH —KOPEKTIK  OpTachlH  ©3repTy  apKbUIbI,  OJIApIbIH
KJIETKaJIapBIHBIH ©Cy KOPCETKIIITEepiH >KOHE XMMHUSUIBIK KYpPaMblH ©3repTyre Oojansl. byn >kymbicta
Mukpobanasip Scenedesmus obliquus sp. B7 mrraMeIHBIH 6Cy opTachiHa, ssfHH [IpaTa KOpEKTIK opTachiHa
KocbIMIIa Kocburran HaTpuil xiopasiH (NaCl) 2,5 r/n sxoHe 15 r/1 apanbIKTarbl KOHLIEHTpaUMsIapbiH
KOCHII, OyJ1 opTanapnaa ecken Scenedesmus obliquus sp. B7 mraMbiHBIH ©cy KepceTkimTepi, Onomacca
KYPaMbIHIaFbl TUTMEHTTEP (XJI0poduiLt a, b) MeH nunuaTepiH Meepi 3epTTe/i.

byn sotmxkenep OoitbiHINa, OaKpIIIAyMEH calbICTRIpFaHna Scenedesmus obliquus sp. B7 mTaMbIHBIH
ecy IMHAMMKachl MEH OipKaTap MUrMEHTTep KypaMmblHbIH skuHaybiHa NaCl-neiH 10 1/ oHTalel 00IbIIT
TabbLICca, an KepiciHire aunuarepAaid mMenmepi NaCl-apiH 15 r/1-1¢ eH JKOFapbl MeJIIIep/e KHHATFAHbI
aHBIKTAIABI. MYHIaFrbl, ©Cy THIFBI3ABIFBI OaKkplIayMeH canbicThipFanga NaCl-neie 10 r/m —me 80% - ra
ecKeH 0oJica, XJI0poduiLt a xaHe b kepcertkimrepi 2,2 xoHe 3 ecere AeiiH )KoFapiIaraHbl OenriieHai. A,
TokipuOeneri OakpulayMeH JkoHe Oacka HyckamapMeH canbicThipranga NaCl-zpi 15 1/n
KOHIICHTPAIMACHIHAFbI OMOMacca KypaMbIHIa TUIHATEPIiH MeJepi 2,52 ece )orapiiaFraHbl aHbIKTAJIIBL.
By kepcetkimrepaeH Mukpodanapip S. obliquus sp. B7 mrraMMmbIHBIH 0i30€H ajbIHFaH TY3/bIH KOFAPFbI
KoHIeHTparusceiHaa (10 r/ir) KiIeTkanapbeIHbIH 6CiMi MEH OeHiMAENTIMTITiHIH )KOFaphl eKeHIH KOpCEeTe/Ii.

KinTTi ce3nep: Scenedesmus obliquus, KopekTik opTa, TY3ABUIBIK, TATMEHTTED, TUTHATED.

MuxkpobanabipiaapablH Ouomaccachl KeITereH OHEPKICINTIK cajiamap YIIiH, ocipece
(OTOCHHTE3IIK MUTMEHTTEP, JUMUIATEp *)oHEe T.0. Omomorwmsuiblk Oencenmi 3arrap (bb3) kesi
peTiH/E KOMTeNn ocipy KaFbIHAH 0aChIMIIBLIBIFBI dKOFAPHI HhICAHAJIAP KaTapbIHA JKaTa/Ibl.

CoHrbl Ke3zepae MHUKpoOanaslp SCenedesmus TYBICTBI TYIIBI CY MHKpPOOAIbIpIapbiHa
JIETEH YJIKeH KbI3BIFYIIBUIBIK KYHHEH KyHre yiraona. Cebebi, Scenedesmus  TybICTHI
MHUKPOOAIIBIPJIApABIH KOIITETEeH TYpJIepl KOPEKTIK OpTa KypaMmblHa Kapail ecy KOpCeTKIIITepiH,
COHBIH IimIiHAEe OMOMAcCCaHbIH >KalNbl ©cyiHe OalIaHBICTBl KJIETKATapAarbl OPraHUKAJIBIK
KOCBUIBICTAP/IBIH CalalibIK JKOHE CaHJBIK KypaMblH e3repTy kabimerine ue [1-3]. ComHpbikTan
ajlaM3aT TIPIIUTIriHe KaXeTTi KYHIBUIBIFBI )KOFapbl METa0OIUTTEPAl OHAIPY MYMKIHIIUTIKTEpiHE
Kapaii Kkeibip Scenedesmus TYBICTBI MHUKPOOAIABIPIAPIABIH OKUIACPIH OMOTEXHOIOTHSLIBIK
MaHbI3/[bl HhICAHA PETIHE KapacThIpyFa TOJBIK Herizzep Oap [4-6].

MukpoOanabipiapablH ~ KapKbIHIBI JaMy Ke3eHJAEpiHEe OJIapIblH KacyllalapblHaa
NUTMEHTTEP KOHIICHTPAIMSCHIHBIH JKOFapblUiaybl colikec kenemi [7]. by mukpoOanasipiapasia
OHIMIUTITIH XJIOPOPMWILIACPIIH, TUMHUATEPAIH KOHIICHTPAIIUACH OOMbIHINIA OaraayFa MyMKIHIIK
oepeni [8, 9].

OPTYpJl CUNIATTaFbl CTPECC JKaFdailbIHIa ecyre KaOUIeTTUIIri MEH »KOoFapbl OediMaeny
OeNCeHaUNIriHIH apKacbliHIa Oip)Kacymiaiasl MUKpPOOAJIbIpiap KOl MeJmepae MUTMEHTTEpl
(kapoTuHOMATAP, XJOpOoPWILT >K0HE T.0.) CUHTE3/eyre KabOurerti Oojca, an JMMHUATEPIHIH
MeTaboIM3MIHe acep eTeTiH (akTopiapAblH Oipi - Oy OpPTaHBIH TY3AbUIBIFBI MaHBI3/IbI OOJIBII
tabbutagel  [10-12]. Kopekrik opTajgarbl HAaTpuil XJIOp TY3bIHBIH Oenrimi Oip JKeTKUTIKTI
MOJIIIIEPIHIH ©31HEH MHUKpOOAIIbIpiap MeMOpaHalapbhIHBIH KAJIBINTH OOYybIHA, OJAPIbIH
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(depMeHTTEpiHIH ~ OCNCeHIUNIriHIH  YIFAlObIHA, KJIETKAIAPBIHBIH  O6JiHyl, KeMIpTeKTiH
ACCUMWJISIIIUACKHL, aKybI3Jap MEH HYKJICHH KbIIIKbUIIAPBIHBIH METa00IM3Mi, TBIHBIC —aiy
KApKbIHIBUTBIFBIHBIH ©3TepYi CHUSKTHI OMIPIiK (G yHKIUSIAPIBIH 63repiCiHe OKeITeH MAJIIMETTEP 1
Kem ke3aecTipyre 6omaabr [13].

Muxkpobanaplp KIeTKalapbl HeTi3iHeH OipHemie (U3MOJOTHIIBIK >KOHE MOJEKYIaJIbIK
MpoIeCTep apKbUIBl TY3 KOHIICHTPAIMSACBIHBIH Oenriai Oip e3repicTepiHe IIbIIaid aajbl.
MeTabonuKanbIK KyHeHiH OyJ1 AMHaMUKaIbIK ©3repyl Onomacca KypaMmbiHa acep ereni. bipkarap
3epTTeyJep TYIIbI Cy MUKPOOAIIBIPIAPBIHBIH ocy (pa3achiHIa KONIAaHBUIATEIH TOMEH TY3IBLIBIK
OromMaccaHblH MAaKCHMaJJbl J>KMHATyblHA BIKHAJI ETETiHIH KepceTTi. MuKpoOanabipiapIbH
TY3JIapAbIH JKOFaphl KOHIIEHTpAIMSIChIHA TOTEN Oepy KaOuleTi KemTereH 3epTTeyJIepMEH
pacrtanass [14].

JKorappiga alThuIFaH MOJIMETTEPAl €CKepe OPTHIPHIN, TIHKIPHOETIK 3epTTeyaepiMi3aig
Mmakcatbl MukpoOanaeip Scenedesmus obliquus sp. B7 miTaMbIHBIH €Cy KOPCETKIIITEepi MEH
Ouomacca KypaMbIHJaFbl KYpAem GOTOCHHTE3MIK MPOIECKE KaThICATHIH XJIOPO(PHILT KO31epi MEH
KACYIIANIBIK ~ TPOIECTepAl  DSHEPrusMEH KamMTaMmachl3 eTeTIH  JUIUATEPAIH  KHHAIY
KOPCETKIMITEPiHE KOPEKTIK OPTaIaFhl OPTYPJIi KOHIIEHTPAIUSIIBI HATPHMA XJIOPIBIH 9CEPIiH 3epTTEY
0oJIbI TaOBLUTAE.

3epTTey MaTepuaaAapbl MeH dicTepi

3eprrey  oOBekTici  periHae on-®Papabu  artbiHAarel  Kaz¥VY-HiH  GoTOTpOdTHI
MHKpPOOpPTaHU3M/IEp KOJUICKUUSICHIHAH anbiHFaH Scenedesmus obliquus sp. B7 mrammern
KOJIJIaHBUIABL. ATanfaH MHKpOOANIblp HITaMMBIH JakbUigayna Moaudukanusuianrad I[Ipara
CYHBIK KOpPEKTIK OpTachl KommaHbuiabl. Toxipubene cranmaptel IlpaTa KOpEKTIK OpTAaChIHBIH
KypambiHa Kocbimina NaCl-aeiH Tept koHmentpanusuiapsia (2,5; 5,0; 10; 15 r/m) xockim, 3500
JIFOKC JKapbikTa, 25 °C temneparypaaa Scenedesmus obliquus sp. B7 mrtammer ecipisi.

[IITaMM KyJIbTYpachIHBIH KJIETKAIBIK THIFBI3ALIFEI (hoToMeTp KDK-3-«30M3» kemeriMeH
760 HM-Ie ONTHUKANBIK THIFBI3ABIKTE (D) Tipkey apKbpUTbl KYHAENIKTI OakbpUIaHABI. bapiibik
Tajnjayjap yuI KaiitaramaMeH sKacaijibl )KoHEe OpTallla MoH1 aJlbIH/IbI.

Jaxpuiaapaarsl MUKpOOAIbIpiIap OMOMACCaChIHBIH VJIFAIOBbIH aHBIKTAY YIIIH aTHUKBOTTAP
tecik guamerpi 0,85-0,95 wmkm OomatbiH MeMmOpaHanblK cy3rutepinae cysumm, 60°C
TeMIepaTypaja TYPaKThl CAIMAKKa ACHIH KENTIPiIIi.

[MTurmentrepain (xa0poduna a xoue b) canablk Kypambl 80% ameToH CBHIFBIHIABICHIH/IA
anbIkTanael  [15].  KypambIHIarbl KapOTHHOMITBHIH  KOHIICHTPAIMSUIAPBIHBIH  ONTUKAJIBIK
TeiFb3bIFBl  Specord UV-VIS cnekrpodotomerpae(420, 470 HM TONKBIH Y3BIHJIBIFBIHIA)
OJIIIIEH/T].

Jlumuarep xnopodopm-uzonponanos KocrackiMeH (1:1 kesnemi OolipiHIa) OMomaccagaH
QJIIHFAaHHAH KEHiH rPaBUMETPHSUIIBIK dJIICIICH aHBIKTAJIbI [16].

Toxipube 6apricsiHaa MUKpoOanasip S. obliquus sp. B7 mrrambiabig ecyine Komaitasr [Ipara
KOPEKTIK OpTAachlH MoAM(UKauusnaay YLIH TY3AbIH OpPTYPJi KOHIEHTpalMsIaphl ajblHFaH
JKYMBICTAp KYPri3uil.

Toxipubere anbIHFaH 3epTTEY HYCKalaphl:

bakpuiay (crangaptel [IpaTa KOPEKTiK OpTachi)

Bipinmi nycka: 2.5 r/n NaCl;

Exinmmn aycka: 5,0 r/n NaCl;

Yuriamn nycka: 10 r/n NaCl;

Teprinmi nycka: 15 r/n NaCl.

3epTTey HOTHKeJIEPI JKIHE TAIKbLIAY

3eprTey OapbIChIHAA TOXipuOere anblHFaH MUKpoOanasip S. obliquus sp. B7 mraMbeIHbIH
KJIETKQJIAPBIHBIH 6CY THIFBI3IBIFBI TA00paTOPHSUTBIK skaraaiaa 10 Toymik 60iibl OakplIaHAbI (CypeT
1) Byn 3eprreynepaeH OalikaraHbIMBI3[ald, TOKIPUOCHIH eKiHII Toyiirinne S. obliquus sp. B7
mTaMbIHBIH ecyl Oakpuiayna 0,16-re kerepince, ToxipuOere ambiaFaH NaCl TY3BIHBIH opTYpIIi
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KOHIIeHTparmsuiapeiaaa (2,5 r/n - 0,2; 5 r/n - 0,25; 10 r/n - 0,35;) ecy kepcerkimTepiHiH
YKOFapJiaraHbl Oaifkanca, MEKpoOanabip S. obliquus sp. B7 mTaMMbIHBIH 6Cy AHHAMHUKACHI 15 1/1
— ne 0,3 mamackiHna Oasty eckeHi OenrineHml. A, 6-IIbI TOYNiKTe, OakbUiayqa KICTKaHBIH
THIFBI3ABIK KopceTkimi 0,31-re neitin xorapbutan, NaCl-mpiH opTypii KOHIEHTpAIMSICHIHIA
KJIICTKAIAP/IbIH ©CY THIFBI3ABIFBI MBIHAIal KepceTkimTe oonapl: 2,5 /1 - 0,48; 5,0 v/m - 0,59; 10 v/n
-0,67; 151/m-0,46. Keneci 10-mb1 ToynikTe OakpLiayaaaarbl KIeTKaHbIH ocyl 0,5-Ke Keli ocyiH
TOKTaTKaH Ooica, Toxipudemizaeri NaCl-npiH 2,5 1/1 KOHIIEHTpaUsChIHIa KIeTKaHbIH ocyi 0,7-
re neiin sxerim, NaCl-neiH 5,0 /1 KoHHeHTpauusceiHAa S. obliquus sp. B7 mTamMMbIHBIH
KJICTKAIAPBIHBIH ONTUKAIBIK THIFBI3ABIFEl (0,8 IIaMachiHIa OONFAHIBIFBl AHBIKTAIBIHFAH. AL,
Ty3a6iH 10 /1 KOHIEHTpanuschiHaa KieTkanblH ocyi 0,9-re »xorapeuian, NaCl-neiH 15 /0
KoHIeHTpanusichiaaa 0,59 rmamackiHia 6CyiH TOKTaTKaH.
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Cypert 1 — Ty3apIH opTYpiIi KOHLEHTpalusuIapbiHaa ecipiiren S. obliquus sp. B7 mtaMMbIHBIH ocy
TBIFBI3ABIFbI

Koperteiapinaii kene, 3eprreyaiy 10-mst Toyniriane S. obliquus Sp. B7 mtaMMbIHBIH ecy
THIFBI3JIBIFBI OAKBIIAYMEH CANIBICTBIpFaHAa TY31bIH 2,5 1/1 — e 40% - ra; 5 v/nm — ne 60% - ra; 10
r/n — ne 80% - ¥a meliiH JKoFapiaraHbl aHBIKTANICA, ajl OyJI Ke3/1e OaKbUIayMeH jKoHe Taxipubeneri
0acka HyCKaJlapMeH CalbICTBIpFaHAa TY3IbIH |5 T/1  KOHIICHTPAlMSCHIHIAFBI O©CKEH
MUKPOOIIBIPABIH ©CY THIFBI3ILIFEI 18% - Fa ToMeHIereHi OenriieHsi.

S. obliqguus sSp. B7 mramMbiabiH ecy TeiFbAbFbiHA  NaCl-ge 2,5 sxone 10 r/n
KOHIICHTPALUSACBhIHA JICHIH OHTAMIIBI acep eTiM, OaKplIayMeH CaJIbICTBIPFaH/1a 6Cy KOpPCEeTKIIITepi
JKorapiaranbl aHbIKTaabl. A, kepiciaire, NaCl — qeie 15 /1 koHuenTpanuscer S. obliquus Sp.
B7 mraMMBIHBIH 6Cy KOPCETKIIITEepiHE Kepi BIKMAIBIH THTI3IN, SFHU TY3AbIH MIaMaJaH ThIC
Meutepae OOJybIHAaH KIIETKAIAPBIHBIH ©CYl MEH TeXenyl Te3 OOJFaHbIH OaillKanbIK. by
KJIETKAJIBIK TIpoTeazajiap MEH 3HJIOHYKJIea3a (pepMEHTTEpiH BIHTATAHIBIPATHIH 3JICKTPOJIUTTIH
arbIll KeTyiHe OalIaHbICThI 00aybl MyMKiH [17].

Ty3neiH  OacTamnkbl JCHreepiHie ocy KOpCEeTKIIITEpiHIH >KOFapblUIaybIHBIH ce0eoi,
crangapthl [IpaTta KOPEeKTiK OPTaChIH/IA TY3BIH KETICICYIIIIT 9CepiHEH MUKPOOATIBIPIBIH OCY
KepceTKimTepi Oipmama TeMeH O0JIbl, COHIBIKTAaH KOPEKTIK OpTa KypaMbIHA TY3/bIH 9pTYpIii
KOHIICHTPALUSUTAPBIH KOCY HOTHIKECIHJIE, TY3/IBIH JKOFaphl AOPEKEIe dcep eTyiHe OaillaHBICThI
6omysl MyMmKkiH. CoHbIMeH Oipre, ToXipuOe OapbIChIHIA CYCHEH3HUSHBIH 6Cy TUHAMHUKACHIMEH
6ipre, NaCl —aeie opTypai koHueHTpanusuiapsiaaa S. obliquus sp. B7 mraMMbl KaHIIATBIKTHI
e3iHe OMoMacca MeJIIIepiH KUHAFaH IbIFbl KaJaFallaH/Ibl, OHbI 2-CypeTTeH Kopyre 0oabl.

2-CypeTTeH Kepill TYpFaHbIMbI3/Iald, TOKIpUOCHIH COHFBI TOYIITiHAe OaKblIay HYCKACBhIH/IA
0,8 r/n 6uomacca xuHanFaH OoJica, OIpiHIII KOHE eKIHIII HyCcKaiapa coikecinme 1,2 /1 xoHe
1,8 T/11 GuomaccaHbIH MOJIIIIEP] JKOFapIaFraHbl aHBIKTAJIbI.
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Cypert 2 — Ty3abIH opTYpJli KOHIEHTpauusapbiHaa ecket S. obliquus sp. B7 mraMbIHBIH KYpFaK
OroMaccachbIHbIH JKMHAITY KOPCETKIIITEpl

BruomaccanbiH eH oFaphl )KHHAKTaTybl YIIIHINT HYcKaaa 2,1 r/71 60blI, 5KOFapbl ©HIMIUTIK
JIEHTeHiH KepceTce, all TOPTIHINI HYcKaga Omomacca Memmepi 1,3 /1 mamacklHa JediH
TeMeHJieTeHl Oenrinenai. baiikaraneiMbiznaid, S. obliquus sp. B7 mTaMMBIHBIH KypFakK
6uomaccacel KopekTik oprara 10 r/m NaCl kocbMmIa KOCBUIFAHAA J>KOFapbl KOPCETKIIITi
KepceTkeHi aHbIKTanapl. Ochlnaiima, Oakputaymen (0,8 1/im) cambicThipranga  Owomacca
KUHAKTaIybl OipiHmm Hyckanma 1,5 ece, ekiHmn Hyckaza 2,3 ece, YHIiHIII Hyckana 2,6 ece
YKOFapJiaraHbl OeNTijIeHCe, all TOPTIHIINI HycKana 1,6 ece apTKaHbl aHBIKTAJIBIH/IbI.

Ty3neiH OacTankpl KOHIGHTpaUWsUIapblHAa OaKbUlayMeH CalbICThIpFaHga Ouomacca
KepceTKimTepi )orapbl 0oiael. bynait 6omy ce6ebi, MUKpOOAIIBIpIapABIH TY3bIH OacTaIKbl
KOHIIGHTpalusUIapbiHa OediMaeny MeXaHM3MiHIH apTybl Jen OoipkaHyaa. TepTiHmn Hycka
HOTWOKeNepl OipmiaMa TOMEHJEreHiH OalKaablK, SFHH MUKPOOAIIBIPIApAbIH JKOFaphl TY3
MOJIIIepiHIH ocepiHeH Oumomaccacel TeMeHAeni, Oymaii 0omy cebebi MHUKpoOangsIpiap cCy
KBICBIMBIH YCTaIl TYPY YIIIH SHEPTUSHBI dKYMCAIbI jKoHEe OYJ1 OHIMAUTIKTIH TOMEHICYiHE HEMece
eCcyliH TeMeHJeyiHe okeneni nen Oomkanyna. Hormxkecinme, Oy 3epTreyiMmizie A€ ecy
TBIFBI3JIBIFBI CUSIKTBI OMOMacca KWHaIybl OOWbIHIIA eH Kakchl kepceTkim 10 1/m NaCl nyckama
€KEH/III' aHBIKTAJIbL.

Keitinri 3eprreynepimizae, S. obliquus Sp. B7 mTaMMBIHBIH KypFaKk OMOMaccalapbIHBIH
KYpaMbIHaFbl OMOJIOTHUSIIBIK OSJICEH/Il 3aTTap KepceTKimTepi (XI0poduint a xaHe D) aHbIKTaNIbI
(kecte 1).

Kecte 1 — Ty3abIH opTYpJIi KOHIIEHTpALMUIAChIHIA ocipiireH S. obliquus sp. B7 mramMmmbl GnoMaccachIHAAFbI
XJI0po I KepceTKimTepi

3eprTeyre aabIHFaH Mr/r
HycKaJap xsopodui a xsopoduiut b
bakpliay 1,17 £0,04 0,64 + 0,02
NaCl 2,5 r/n 1,59 + 0,06 0,93+0,03
NaCl 5 r/n 1,98 + 0,08 1,32 + 0,04
NaCl 10 r/n 2,62+0,11 1,95+ 0,07
NaCl 15 r/n 1,36 + 0,05 1,76 + 0,06
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3eprreyneri Oakputaymen (xjopopwmn a - 1,17 wmr/r, xmopodumr b - 0,64 wmr/r)
cansicTeipranna, NaCl 2,5 r/n-ge ecken S. obliquus sp. B7 mrambiabiHe xnopodwumt a - 1,59 mr/r,
xsopopwmt b - 0,93 mr/r (1-kecre) memmepin Kypaabl. A, Oyi ke3ne NaCl 5,0 r/n HycKagarsl
xyopoduiut a xoHe b kepcerkimrepi 1,98 xone 1,32 mr/r mamaceiaaa 6ombin, NaCl 10 1/
HYCKa/ia XJIopopuiut a xoHe b kepcerkimi 2,62 Mr/r xxoHe 1,95 Mr/r Menmiepin kepceTe Keie eH
orapsl HoTkeHi Oenrinece, NaCl 15 r/a1 nyckamarsl xjopoduut a xoue b monaepi 1,36 mr/t
KoHe 1,76 MI/T KETKEH] aHBIKTAJIIbL.

KopsIThiHabIIAN Kelle, OaKbUtayMeH cainbicThIpranaa (xaopodumr a - 1,17 mr/r, b - 0,64
MT/T) XJopodusut kepceTkimTepi Oipinmmi Hyckaaa 1,3 xone 1,5 ece, exinmni Hyckana 1,7 xone 2,1
ece, YIIHII HycKaaa 2,2 koHe 3 ece MeJIepi KoFapbuiay HYKTECiHE KeJIil, TOPTIHII HyCcKaaa
1,2 sxoHe 2,7 ece apTKaHABIFbl aHBIKTAJIBI.

bizgin 3eprreyiMizge  OakpUIayMEH — CaNbICTBIPFAHIA ajblHFAaH TY3ABIH  OapiibIK
KOHLICHTPALMSCBHIHBIH XJIOpoWUIIepi a koHe D MeliepiHiH >KOFapblUlaraHbl aHBIKTAJIbI,
MYHJail HOTWXKEHIH 00y cebebi, Ty3ablH (OTOCHHTE3l JKEHUIACTY YIIIH KaXXeT HaTpui
MOHJIapbIH KaMTaMachl3 €TETiH KaCUETIHE, XJIOPOIUIACT MEMOpaHaIapBIHBIH JaMybIHA BIKITAJ €TY1
nen 6omkanyna. CoHmai — ak, Keloip FBUIBIM 3€pTTEyJIepAC CUMATTAIFaHAal, MUKPOOAIIbIp S.
obliquus sp. B7 mraMMbIHBIH OMOoMacca KypaMbIHAAFbl ¢ JKoHE D XJI0poduin murMeHTTepiHiH
apTybl KOPEKTIK OPTaAarbl HATPUN XJIOP TY3bIHA MUKPOOAIBIP JAKbLIIAPbIHBIH OCHIMICTIIITIT
MEH OJapJblH  KJIETKAJapbIHAAFbl ~ META0OMUTTIK  NPOIECKe aca  KaKETTUAIriMeH
OaiimanbIcThIpaabl [18].

Keitiari 3eprreynepnae, wmukpoOamnnblp S. obliquus Sp. B7 mTaMMBIHBIH —KIIETKa
KypaMmbIHAarel okannbel gunuarepre NaCl-ablH  opTypil  KOHLEHTPALUUSJIApbIHBIH — OCepiH
OakpUIaABIK (CypeT 4).

bakplinayna sxoHe TY3AbIH 9p TYPil KOHLIEHTpaLMsUIbl OnoMaccaaapbIHABIFbI JIUMUATEPIIH
KepCeTKiITepi Kenecineil HaTmxkenep Oepai: 6akputayna — 12,82%, Hatpuil XnopasiH 2,5 xKoHE
5,0 T/71 KOHIEHTpaUMsUIaphIHAA JUMUATEPAIH Memmepi 14,56 xone 20,43% -ra apTKaHIBIFBI
aHbIKTaNCa, aj Ty3AbIH 10 sxoHe 15 1/ KoHIeHTpauusIapbeIHa TUOUATEPAIH Memepi 24,25 xoHe
32,26% -ra KeTin )KoFapJiaFaHbl AaHBIKTAJI/IBI.

NaCl KkoHIEHTpauuschl MEH JUMUATEPAIH KypaMbl apachlHIa CEHIMII KOpPEesius
Oaitkanael. Ochlnaiiina, yunuatrepAiH xorapel Memiepi NaCl sxorapbl KOHIIEHTPAIUSACHIHIA
Oaiikanapl, Oynail Oomy cebebi, Ty3 Memepi *KoHe KOPEKTIK OpTagarbl a30T TallIbUIBIFBIMEH
OaitmaHpICTBl 00yl MYMKIH. Ty3IbIH >KOFapbl KOHIEHTPAIUSACHl JIMIMUATEPAIH OHIMIUIITIH
apTThIpaTeIHALIFEl  [laHya kxoHE T.0. aBTOpIApABIH €HOEKTepiHAe Je OeNriIeHreHaeH,
Scenedesmus Sp. mITaMMbl JKOFapbl TY3IbUIBIK YKaFIalbIH/1a JTUMAATEPIIH )KUHATYBIH apTTHIPAIBI.
Conpaii ak, KoJIalichl3 HeMmece ecCy >KaFaailbl IIeKTeysl (CTpecTiK jKafjaiaa) opraiapaa
MHUKPOOAIIBIpIapAbIH OeiTapan Iunuarepi OnoMaccaaa JUMUATI TAMIIBUTIAP TYPIHE KUHATAIbI
YKOHE OJIap IIMUTOIIa3Ma MCH JKaCyIIIaHbIH HET13 KOCAJIKbI KOMIIOHEHTTEp1 00JbIn Ta0bita s [19].

Hotmwxkecinae, 3eprrey OapwichiHga Oakputaymen (12,82 1/1) caibICThIpraHaa JTHITHAATED
mediepi Oipintn Hyckana (2,5 r/n NaCl) 1,1 ece, exinmi nyckazaa (5.0 r/n NaCl) 1,6 ece, yurinmi
ayckana (10 r/m NaCl) 1,9 ece sxorapiaranbl aHBIKTaJIBI, TOPTiHII Hyckaaa (15 r/m NaCl) 2,52
€Ce apTKaHbI OeNTiICH]II.

Hatpuit xmopabsiH eH »ofapsl Memnmiepi (15 r/71) KocklIFaH opTaza ©CKeH OMOMacCaHbIH
KYpaMbIH/Ia JKaJIbl TUTUATEPAIH MOJIIIePi KOITEN KIUHAKTAIFaHbl aHBIKTAIIL. by munuarepain
OHIMIUTITT MHUKpOOANABIpIapABIH OMOMaccachlHa JKOHE JIMOUATEPIIH KypamblHA TiKeJIen
MPOMOPLMOHANARl €KeHIH OuTaipeni. Amalga, TUOUATEPAIH KypaMbl OMOMAacCaHbIH KypaMbIHA
TOYEINIl eMecC, SFHU OMOMacCaHbIH KOOCH01 JTUMUATEPIIH KYPaMbIH alTapibIKTall apTThIPMa bl

[19].
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Cypet 3 — Mukpobanusip S. obliquus Sp. B7 miraMbIHBIH KYpaMbIHIAFbI
JUIHUITEPIIH )KUHATY Memepi, %

byn toxipubenik 3eprreynepaeH NaCl-aplH KOFapbl KOHIIEHTPAIMSICHIHAA JTUTHITEPIIH
KHUHATY MOJIIEPiHiH >KoFrapbl OosyblHa Kapamr, S. obliquus sp. B7 mTaMMBbIHBIH JTUIHATEPAI
OHIIpy/e THIM/II €KEHIH aiTyra Oonasel. bymait 6oy ce6ebi, MUKpoOaIbIpiap KiIeTKaIapbIHIa
Oeifrapan NUMHUATEPIIH KOOI MHKPOOAIIBIpIAp KIETKATapblHAa OCMOCTHIK KBICHIMHBIH
JKOFapplUlayblHa kayanm Oepyre koHe NaCl korapbl KOHIEHTpaIMsACHIHAA JKacylia
MeMOpaHAChIHBIH CYMBIKTBIFBI MEH TYTACTBIFBIH CaKTayFa MYMKIHIIK OepeTiH Oeiimaeny
MexaHu3Mmi 001yl MyMKiH. COHIBIKTaH MHKPOOAIABIPIAPABIH TIPHIUTIK OpPEKeTI MeEH
OHIMJILTITIHE, 3aT alMacy MpolecTepi MeH KOOCIiH KaMTaMachl3 €Ty YIIiH MaHbI3Abl OOJIBII
TaOBLIaTBIH KOPEKTIK OpTaFa KOChIMINIA KOCBUIFaH TakipuOenik 3eprreyaeri NaCl sjaemMeHTiHIH
YKOFapbl MaHBI3/IBUTBIFBIH aTall ©TyTe 0OIa/bl.

KopbIThIHABI

Toxipubeneri mukpobanapip S. obliqguus Sp. B7 mTaMMbIHBIH €Cy opTachblHa KOCBHIMIIIA
HATPUN XJIOP TY3BIHBIH OPTYPJi KOHIEHTpAUUSIAPbIH KOCHII ocipinreH opramarbl (10 Toymik
00iibl) >Kacylamap/IblH ©CY THIFBI3BIFbI AHBIKTAIILI, OVJI HOTHOKENEp OOoWbIHINA: OaKbUIayMeH
CAJIBICTBIPFaH/Ia, HATPUHN XJIOPIBIH 2,5 T/ KOHIICHTPAIMSCHIHIA 6CKEH MUKPOOAIIBIPIBIH OCY
THIFBI3ABIFBI 40% - Fa yxorapiiaca; aj HaTpHid XJIOPABIH S T/JT KOHIICHTPAIMSICHIHIa OYJ1 KOPCETKIII
60% - ra; 10 r/n xonnentpauusaceiHaa 80% - ¥a neiin xorapiaraHbl aHBIKTaICca, KeJecl HaTpui
XJIOPJBIH 15 T/ KOHIEHTPAIUACHIHIAAFEI 6CKEH MUKPOOAIIBIPABIH 6Cy ThIFbI3IbFel 18% - ra
TOMEH/JIETeH1 OCNTLIeH]II.

Toxipube OapbichiHaa OaKpLIayMeH caimbicThipranaa (xmopodwumt a - 1,17 mr/r, b - 0,64
MT/T) xJopodusut kepceTkimTepi Oipinmm Hyckaaa 1,3 xxone 1,5 ece, exinmni Hyckana 1,7 xone 2,1
ece, YIIHII HycKaaa 2,2 jkoHe 3 ece MeJIepi JKorapbuiay HYKTECiHE KeJIil, TOPTIHII HycKaaa
1,2 xoHe 2,7 ece apTKaHIbIFbl AaHBIKTAJIJIbI.

Toxipubeneri MuKpoOanmplp OMoOMaccachIHAAFBl KANMbl  JUMUATEPAIH  MOJIIepi
aHbIKTANBL. by 3epTTeynepaeH OakbuiayMeH caibicThiprana (munuarep - 12,82 %) NaCl-apix
2,5 xone 5,0 r/n1 KOHIEHTpalUsIapbIHIA OCKEH OHoMaccalarbl JIMIHATTEPIIH MeJIepi
(munuarep 14,56 xone 20,43%) xorapinamn, sirau 1,1 xone 1,6 ecere sxorapnaran 6osca, an Oy
kepcetkim NaCl 10 »xone 15 r/n koHueHTpauusapeiaaa (munuarep 24,25 xone 32,26%) 1,9
XKoHe 2,52 ecere xorapiiaraHbl aHBIKTAJJIbI.
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BJIMAHUE KOHOEHTPAIIMU COJIM HA POCT U ITPOAYKTUBHOCTD IITAMMA
MHUKPOBOJIOPOCJIEN SCENEDESMUS OBLIQUUS SP. B7

AHHOTANUA

[MuTatenbHas cpena mpencTaBisieT coboil cybcTpaT, oOecreunBaroOmMii OOMEHHBIE TPOLECCHI,
JHEPIreTUYECKU OOMEH NpH >KU3HEAEATEIbHOCTH KJIETOK MHUKPOBOJOPOCIEH, a TakKe BKIIIOYAIOLIUN
Ba)KHbIE U POCTa 3JEMEHTHI. VI3MEHssl NMUTATEIbHYIO Cpelly MHUKPOBOJOPOCIEH, MOKHO H3MEHUTb
MOKAa3aTeNy POCTa U XUMHUYECKHI COCTaB MX KJIETOK. B 3T0i paboTe n3yueHsl moka3zaTel pocTa mTaMma
Scenedesmus obliquus sp. B7, murmenToB B 6romacce (xaopoduint a, b) 1 0011ero KoandecTBa IHIHI0B C
n00aBIeHHEM XJIOpHIAa HATPHUs B KOHIEHTpauusx ot 2,5 r/1 1o 15 r/n B nutarensHyto cpeny [Iparta mis
KYJIbTUBHUPOBAHUS 3TOTO IITaAMMa.

[lo pesynpraram wuccieoBaHMN, AUHAMHUKA pocTa wmTamma Scenedesmus obliquus. sp B7 n
HAKOIUICHUE psa MUTMEHTOB ObUIM ONTHMajibHBIMH IpH KoHueHTpauuu NaCl - 10 r/m, a oOmee
coJep)KaHue JIMIMUAOB ObUIO MaKCUMaJbHBIM — MpH 15 T/1, ycTaHOBJIEHO, YTO, €CJIM IJIOTHOCTH pOCTa
yBenmmumnach Ha 80% B 10 /1 NaCl mo cpaBHEeHMIO ¢ KOHTpOJIEM, TO ToKasarenu xjiopopwuia a u b
yBenmnuminchk B 2,2 u 3 pasa. [lo cpaBHEHHIO C 3KCIIEPUMEHTAIBHBIM HaOIIOJIEHHEM OOHApy>KEHO, YTO
coJiepKaHue OOIUX JIMIWAOB B OMoMacce Tpu J00aBiIeHWH B mHTaTenbHyo cpeny 15 r/m NaCl
yBeNMUMIoCch B 2,52 pasza. M3 3TuxX mokasaTeneil ciemyeT, 4To mITaMM MHKPOBOJOpociu Scenedesmus
obliquus sp. B7 neMoHCTpHpYeT BBICOKHII POCT M aJanTHpyeMocTh KieTok npu kKoneHtpaiuud NaCl B
nuTarenabHou cpeae 10 /.

Karouesbie ciioBa: Scenedesmus obliquus, muraTesnbHast cpesia, COMEHOCTh, TMTMEHTHI, JTHITHIBI.
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THE EFFECT OF SALT CONCENTRATION ON THE GROWTH AND
PRODUCTIVITY OF MICROALGAE STRAINS SCENEDESMUS OBLIQUUS SP. B7

doi: 10.53729/MV-AS.2023.01.09

Abstract
Nutrient medium is a substrate that provides metabolic processes during vital activity of microalgae
cells, energy metabolism, and elements essential for microalgae growth. It is possible to alter the growth
indicators and chemical composition of microalgae cells by changing the components of nutrient medium.
In these studies, growth indicators, chlorophyll (a, b) and total lipid content in the biomass of Scenedesmus
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obliquus sp. B7 strain grown on Prata medium with the addition of sodium chloride concentrations in the
intervals of 2.5 g/l and 15 g/l were evaluated.

According to these results, compared with the observation, it was found that 10 g/l NaCl was optimal
for the growth dynamics of Scenedesmus obliquus sp. B7 strain and accumulation of some pigment
compositions. Nevertheless, the optimum value for the highest total lipid content was 15 g/l NaCl.

It was determined that the chlorophyll a and b indicators increased by 2.2 and 3 times, respectively,
when the growth density was increased by 80% in 10 g/l NaCl compared to the control. In comparison with
experimental observation and other variants, it was ascertained that the content of total lipids in biomass
was 2.52 times higher when 15 g/l NaCl was added to the nutrient medium. It can be concluded from these
indicators that the microalgae Scenedesmus obliquus sp. B7 strain shows a high level of growth and cell
adaptability at a NaCl concentration of 10 g/l in the nutrient medium.

Keywords: Scenedesmus obliquus, culture medium, salinity, pigments, lipids.

Microalgal biomass has become one of the priority targets for several industry sectors,
especially as a source of biologically active substances (BASs) such as photosynthetic pigments,
lipids and others.

Interest in freshwater microalgae, the genus Scenedesmus, has recently increased. This is
because many species of Scenedesmus microalgae have the ability to change growth indicators in
response to the composition of the nutrient medium, including the qualitative and quantitative
composition of intracellular organic compounds, depending on overall biomass growth [1-3].
Therefore, due to their ability to synthesize highly valuable metabolites that are essential for human
life, representatives of some Scenedesmus related microalgae are considered to be substantial
biotechnological targets. [4-6].

Periods of intense growth of the microalgae are associated with an increase in the
concentration of pigment in their cells [7]. This allows the concentration of chlorophylls, lipids
and other substances to be used to assess the performance of microalgae [8, 9].

Unicellular microalgae are able to synthesize large amounts of pigments (carotenoids,
chlorophyll, etc.) due to their ability to grow under a wide range of stress conditions and high
adaptive activity, and one of the factors that has an impact on lipid metabolism is the salinity of
the medium, which is significant [10-12]. The presence of an adequate amount of sodium chloride
in the culture medium has been shown to normalize the microalgae membrane, increase enzyme
activity, and alter vital functions such as cell division, carbon assimilation, protein and nucleic
acid metabolism, and respiration intensity. [13].

Through several physiological and molecular processes, microalgae cells can tolerate certain
changes in salt concentration. This dynamic change in the metabolic system affects the
composition of biomass. Numerous studies have demonstrated that the low salinity used during
the growth phase of freshwater microalgae is conducive to the maximum accumulation of biomass.
Numerous investigations have shown that microalgae can resist high salt concentrations. [14].

Considering the above information, the purpose of our experimental research is to determine
the impact of salinity in different concentrations in the nutrient medium on the growth indicators
of the microalgae Scenedesmus obliquus sp. B7 strain and the accumulation of lipids that provide
energy to chlorophyll sources and cellular processes involved in the complex photosynthetic
process in biomass.

Research materials and methods

Scenedesmus obliquus sp. B7 strain from Al-Farabi Kazakh National University
phototrophic microorganism collection was used as research object. A modified Prata liquid
culture medium was used to grow this microalgae strain. In the experiment, the Scenedesmus
obliquus sp. B7 strain was grown under 3500 lux light, at a temperature of 25°C, with the addition
of four concentrations of NaCl (2.5, 5.0, 10, 15 g/l) in addition to the standard Prata culture
medium.
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The cell density of the strain culture was monitored on a daily basis by recording the optical
density (D) at 760 nm with the KFK-3 "ZOMZ" photometer. All analyses were performed with
three replicates and the mean value was obtained.

To determine the algal biomass increase, microbial samples were filtred through 0.85 - 0.95
micron pore size membrane filters and dried at 60 °C to constant weight.

An 80% acetone extract was used to determine the quantitative content of pigments
(chlorophyll a and b) [15]. The Specord UV-VIS spectrophotometer (at wavelengths of 420, 470
nm) was used to measure the optical density of the concentrations of carotenoids contained.

Lipids were determined by the gravimetric method after extraction from the biomass with a
chloroform-isopropanol mixture (volume 1:1) [16].

During the experiment, various salt concentrations were obtained to modify the Prata
nutrient medium suitable for the growth of the microalgae S. obliquus sp. B7 strain.

Experimental research options:

Control (standard of Prata culture medium)

First option: 2.5 g/l NaCl;

Second option: 5.0 g/l NaCl,

Third option: 10 g/l NaCl;

Fourth option: 15 g/l NaCl.

Results and Discussion

As part of the research, the cell growth density of the S. obliquus sp. B7 strain was monitored
in the laboratory for 10 days (Figure 1). The results show that on day 2 of the experiment, the
growth of the S. obliquus sp. B7 strain accelerated by 0.16, while at the different NaCl salt
concentrations used in the experiment (2.5 g/l - 0.2, 5 g/l - 0.25 and 10g/l - 0.35), the growth
dynamics of the S. obliquus sp. B7 strain slowly accelerated by approximately 0.3 at 15 g/l. On
the 6th day, under control, the cell density indicator increased to 0.31, and at different
concentrations of NaCl, the cell growth density was as follows: 2.5 g/I-0.48; 5.0 g/I-0.59; 10 g/l -
0.67; 15 g/l - 0.46. In our experiment, it was observed that at a concentration of 2.5 g/l of NaCl,
the growth of the cell reached 0.7, and at a concentration of 5.0 g/l of NaCl, the optical density of
the cells of the strain S. obliquus sp. B7 was about 0.8. This was the case when the growth of the
control cell reached 0.5 during the following 10 days. Meanwhile, at a salt concentration of 10 g/I,
cell growth increased by 0.9, and at a concentration of 15 g/l, NaCl stopped growth at about 0.59.

0,9 -
0,8
0,7 1
0,6 1
0,5 1
0,4
0,3
0,2 1
0,1

0 |

cell growth density

2 4 6 8 10 12 day
O Control ®mNaCl-2,5 g/l ONaCl-5,0 g/l oNaCl-10 g/l mNaClI-15 g/l

Figure 1 - Growth monitoring of Scenedesmus obliquus sp. B7 cultured in Modified Prata’s Medium
(control) and in MPM medium supplemented with 2.5, 5.0, 10 and 15 g/L of NaCl, by the measure of the
optical density (OD) at 760 hm
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The growth density of the strain S. obliquus sp. B7 increased by 40% in the salt concentration
of 2.5 g/l, by 60% in the salt concentration of 5 g/l and by 80% in the salt concentration of 10 g/I
on day 10 of the study. However, at this point, the growth density of the enhanced microalgae at a
salt concentration of 15 g/l decreased by 18% compared to the control and other options in the
experiment. The results showed that NaCl concentrations of 2.5 and 10 g/L had an optimal effect
on the growth density of S. obliquus sp. B7 and increased the growth indicators compared to the
control. On the contrary, we found that NaCl concentration of 15 g/l negatively affected growth
indicators of S. obliquus sp. B7 strain, that is, excessive salt content accelerated cell growth and
inhibition. This could be due to electrolyte leakage, which activates cellular enzymes called
proteases and endonucleases [17].

The reason for the increase in growth rates at the initial salt levels was that the microalgae
growth rates were somewhat lower due to the lack of salt in the standard Prata culture medium.
Therefore, the addition of different salt concentrations to the culture medium may have resulted in
a high degree of salt exposure.

The dynamics of the growth of the suspension was monitored throughout the experiment and
the amount of biomass accumulated by the strain S. obliquus sp. B7 at different NaCl
concentrations was also recorded, as shown in Figure 2.

Dry biomass (g/1)

ControlNaCl-2,5NaCl-5 NaCl-10NaCl-15
g/l g/l g/l g/l

Figure 2 - Indicators of accumulation of dry biomass of strain S. obliquus sp. B7 grown at different salt
concentrations

As can be seen from Figure 2, biomass increased by 1.2 g/l and 1.8 g/l in the first and second
versions, respectively, compared to 0.8 g/l in the control version on the last day of the experiment.
It was established that the highest biomass accumulation was 2.1 g/l in the third version, indicating
a high level of productivity, and in the fourth version, the amount of biomass decreased to 1.3 g/I.
As we have seen, it was found that the dry biomass of the strain S. obliquus sp. B7 showed a higher
rate when 10 g/l NaCl was added additionally to the culture medium.

Thus, compared to the control (0.8 g/l), it was established that the accumulation of biomass
in the first version increased by 1.5 times, in the second version-by 2.3 times, in the third version-
by 2.6 times, and in the fourth version-by 1.6 times.

Biomass indicators were higher than the control at the initial salt concentrations. An increase
in the adaptation mechanism of the microalgae to the initial salt concentrations is thought to be the
reason for this. We noticed that the results of the fourth option decreased slightly, i.e. the
microalgae biomass decreased because of the high salinity, which is the reason why microalgae
consume energy to maintain water pressure, and it is assumed that this will result in reduced
productivity or reduced growth. Consequently, this study also found that the best biomass
accumulation rate, as well as growth density, was in the NaCl 10 g/l option.

In our subsequent studies, indicators of biologically active substances (chlorophyll a and b)
in the composition of dry biomass of the strain S. obliquus sp. B7 were determined (Table 1).
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Table 1 — Chlorophyll a and b indicators in the biomass of S. obliquus sp. B7 grown at different salt
concentrations

mg/g
Options taken in the study
chlorophyll a chlorophyll b

Control 1,17 £0,04 0,64 £0,02

NaCl 2,5 g/l 1,59 £ 0,06 0,93+0,03

NaCl 5 g/l 1,98 + 0,08 1,32 +0,04

NaCl 10 g/l 2,62+0,11 1,95 + 0,07

NaCl 15 g/l 1,36 + 0,05 1,76 + 0,06

In a study with a salt concentration of 2.5 g/l of S. obliquus sp. B7 strain, the total amount
of chlorophyll a was 1.59 mg/g and chlorophyll b was 0.93 mg/g compared to the control
(chlorophyll a - 1.17 mg/g and chlorophyll b - 0.64 mg/g, respectively) (Table 1). At the same
time, it was found that the indicators of chlorophyll a and b in the NaCl 5.0 g/l version were around
1.98 and 1.32 mg/g, while the indicators of chlorophyll a and b in the NaCl 10 g/l version showed
the highest results, indicating 2.62 mg/g and 1.95 mg/g, while the values of chlorophyll a and b in
the NaCl 15 g/l version reached 1.36 mg/g and 1.76 mg/g.

In summary, the chlorophyll indicators were 1.3 and 1.5- times higher in the first version,
1.7 and 2.1- times higher in the second version, 2.2 and 3- times higher in the third version and 1.2
and 2.7- times higher in the fourth version compared to the observed values (chlorophyll a - 1.17
mg/g, chlorophyll b - 0.64 mg/g).

In our study, we found that all the concentrations of salt obtained increased the amount of
chlorophylls a and b compared with the control. This is thought to be due to the salt's ability to
provide the sodium ions needed to facilitate photosynthesis. Furthermore, as described in some
scientific studies, the increase in chlorophyll a and b pigments in the biomass of the microalgae
strain S. obliquus sp. B7 is associated with an increased adaptability of the microalgae cultures to
the sodium chloride salt in the nutrient medium and their acute metabolic necessity in their cells
[18].

In subsequent studies, we observed the effect of different concentrations of NaCl on the total
lipids contained in the cell of the microalgae S. obliquus sp. B7 strain (Figure 4).

The lipid content in the biomass at various salt concentrations and under control was as
follows: 12.82% in control, 14.56% and 20.43% increase in sodium chloride at 2.5 and 5.0 g/l and
24.25% and 32.26% increase in lipid content at 10 and 15 g/l salt concentration.

A significant correlation was attended between the concentration of NaCl and the content of
lipids. Thus, a high lipid content was observed at high NaCl concentrations, which may be due to
the amount of salt and nitrogen deficiency in the nutrient medium. It has also been noted that high
salinity increases lipid yield and that the strain Scenedesmus sp. increases lipid accumulation under
high salinity conditions in the work of Punch et al. In addition, under damaged or restricted growth
conditions (stress conditions), neutral microalgal lipids accumulate in the biomass in the form of
lipid droplets and are important supporting components of the cytoplasm and cell [19].

The study showed that the lipid content of the first variant (2.5 g/l NaCl) increased by 1.1
times compared to the control (12.82 g/l NaCl), the second variant (5.0 g/l NaCl) by 1.6 times, the
third variant (10 g/l NaCl) by 1.9 times and the fourth variant (15 g/l NaCl) by 2.52 times.
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Figure 3 - Amount of lipid accumulation in the microalgae S. obliquus sp. B7 strain, %

High levels of total lipids were found in the biomass grown in the medium with the highest
sodium chloride content (15 g/l). This indicates that lipid performance is directly proportional to
the biomass of microalgae and lipid content. However, lipid content is independent of biomass
composition, i.e. increases in biomass have little or no effect on lipid content [19].

Based on these experimental studies and considering the high lipid accumulation at high
NaCl concentrations, it can be concluded that the S. obliquus sp. B7 strain has the ability to produce
lipids. This could be an adaptive mechanism enabling microalgal cells to respond to higher
osmolarity and maintain cell membrane fluidity and integrity at high NaCl concentrations.
Therefore, the experimental study highlights the importance of the element NaCl, added to the
nutrient medium, which is essential for the maintenance of microalgal viability, productivity,
metabolic processes and reproduction.

Conclusion

Thus, the cell growth density of the experimental microalgae S. obliquus sp. B7 strain was
measured in the grown medium (for 10 days) with the addition of various concentrations of sodium
chlorine salt, and the results showed that: when compared to the control, the growth density of
microalgae increased by 40% at a concentration of sodium chlorine 2.5 g/l; and at a concentration
of sodium chlorine 5 g/l this indicator increased by 60%; at a concentration of 10 g/I, it was found
that the following sodium chlorine increased by 80%, at a concentration of 15 g/l it was established
that the growth density of sprouted microalgae decreased by 18%.

During the experiment it was found that the chlorophyll indicators in the first version
increased by 1.3 and 1.5 times, in the second by 1.7 and 2.1 times, in the third by 2.2 and 3 times
and in the fourth by 1.2 and 2.7 times compared to the observations (chlorophyll a - 1.17 mg/g, b
- 0.64 mg/g).

The total lipid content of the microalgal biomass in the experiment was determined. It was
found that the content of lipids in the biomass at NaCl concentrations of 2.5 and 5.0 g/l (lipids -
14.56 and 20.43%) increased by 1.1 and 1.6 times, respectively, compared to the observations
(lipids - 12.82%), and this indicator increased by 1.9 and 2.52 times at NaCl concentrations of 10
and 15 g/l (lipids - 24.25 and 32.26%).
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