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Pa3HOTo IKOJIOTO-reorpapuueckoro MpOUCXOXKICHHS U3 KOJUIEKIIUH HalnoHaIBLHOTO IIeH-
Tpa TEHETHYECKHX pECYpcoB pacTeHMH YkpanHbel MHcTHTyTa pacteHmeBoacTtsa um. B. S1.
IOpreBa HAH Vkpaunsr (oOpaszent 1: Homep HanmmoHansHOro KaTtaimora - UA 0300259, o6-
pasen 2: HoMep HarroHansHOTo Kataiora - UA 0300101). B xome nccnemoBanuii onpee-
JSUTM  JIUHY W MacCy S-JHEBHBIX JSTHOJUPOBAHHBIX U 14-IHEBHBIX aBTOTPOQHBIX
MIPOPOCTKOB, BEIPAIICHHBIX B PYJOHAX (PHILTPOBAIBHON OyMaru B J1a0OpaTOPHBIX yCIOBH-
AX, a TaK)K€ MMPOPOCTKOB, BHIPAIIEHHBIX B TIOJIEBOM OTIBITE. TakKe OMpeeNsiii CoAepKaHne
XJIOPO(UILIOB B 3€JICHBIX JIUCTHAX MPOPOCTKOB MIICHUITBI 000UX BHJIOB, BRIPAIICHHEIX B Jia-
0OOpaTOPHBIX U MOJICBBIX YCIOBHSIX.

CornacHO TOTyYeHHBIM JaHHBIM, CEMEHAa 000MX BHIOB XapaKTEPHU30BAIUCH BBHICO-
KMMH TTOCEBHBIMHU KadecTBaMHU 0€3 TOCTOBEPHBIX OTIMYMN Mexay Bupamu. Hapsmy ¢ atuM,
NIIEHUNA cIesJbTa 000MX O00pa3loB XapaKTepH30Bajlach OOJNBIIEH CTENEHBIO Pa3BUTHS
HAJ3eMHON YacTH reTepoTpPO(HBIX MPOPOCTKOB HA MATHIE CYTKH MPOPAIIMBAHUA 10 CPaB-
HEHUIO C MATKOH ImeHute. Tak, IuHa TPOPOCTKOB CIENBTHI 00pa3ia 1 B 1abopaTOpHBIX
YCIIOBHUSIX MPEBHIIIaIa TAKOBYIO MATKOW MIIeHUIB Ha 76 %, a Macca Obuia Beime Ha 40 %.
Uro kacaeTcs JITUHBI aBTOTPO(HBIX 14-U CYyTOYHBIX MPOPOCTKOB, TO CYIIESCTBEHHBIX Pa3IIH-
YUH MEXITy MacCOW HaI3eMHOHN YacTH pa3HBIX BHIOB HE OBUIO BBISABJICHO. B TO e Bpewms,
JIUCTHSI IPOPOCTKOB Y TIICHUIIBI CIIEIBTHI OTIHYATUCH OOJBIIUM COJICPIKAHUEM XIOPOQHII-
JIOB, Y€M Yy MSITKOH IIICHMIIBI, KaK B JIAOOPATOPHBIX, TaK U B MOJIEBBIX YCIOBUSIX UX BBIpa-
muBaHuA. Tak, B OJIEBBIX YCIOBHSIX BBIPAIIUBAHUS, COAEPKAHUE XIOPO(DUIIIOB B TUCTHIX
B IIepecUeTe Ha CYXYyI0 Maccy y IIIEHUIIH creabTa oopasma 1 mpessimaio Ha 75 %, a 00-
pasua 2 — Ha 14 %, conepkanue XJI0po(UILIOB B TUCTHIX MATKON MIeHUIIBI copTa CensHKa

Takum 00pa3oM, COTIIACHO MPEICTABICHHBIM JAHHBIM, MIICHUIA CHElbTa 000X
W3yYCHHBIX 00pa3loB W3 KOJUICKIUH HalnoHANBHOTO IIEHTpa T'CHETHYECKHX PECypcoB
YkpauHsl, XapakTepu3yeTcs OOJbINEH, 10 CPABHEHUIO C aHATU3UPYEMBIMU COPTaMHU MSTKOU
MIICHUIBI, JUTHHOW ¥ MacCOU 3THOJUPOBAHHBIX M aBTOTPOGHBIX MPOPOCTKOB, BEIPAIIICHHBIX
B Ja00OpaTOPHBIX YCIOBUSAX. 3€JIEHBIE JHCTHS TMPOPOCTKOB CHENBTHI XapaKTePH3YIOTCS
oompmuM (Ha 13-76 % B 3aBUCUMOCTH OT BapHaHTa MPOPAITUBAHAS W 00pasma) coaeprxa-
HUEM XJIOPO(QHUILIOB 10 CPAaBHEHHIO C COPTAMK MSATKOM IMIIICHUIIBI. Bee yka3zaHHbBIE pa3audus
MeXTy 00pas3IaMH COXPAHIIOTCS KaK Ipy Jab0opaTOPHBIX YCIOBHAX BHIPAIIMBAHUA, TaK U B
TIOJIEBBIX YCIOBHUSAX.

Recommendations on obtaining Dunaliella salina biomass
with the high content of B-carotene
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Experimental studies are performed on optimization of two-stage system of green
microalgae Dunaliella salina cultivation to produce biomass enriched with B-carotene. The
two-stage regime of Dunaliella salina cultivation is optimized by light, temperature, and
medium composition, that makes possible to increase the output of B-carotene by 2.7 times
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in comparison with the one-step method. In order to enhance the -carotene content in Du-
naliella salina cells to 8% of ash-free dry weight (AFDW) the illumination increase by 10
times with a deficit of nutrients in the culture medium in the second stage of cultivation is
recommended.

D. salina has been studied since the early twentieth century, and its industrial pro-
duction has commenced in Israel and Australia since the second half of twentieth century.
But existing plants have low efficiency, because the algae cultivation has been organized
extensively. At the same time, technologies of intensive cultivation of microalgae with
productivity of more than 8 g'm*day™' are developed and implemented in the production.
Increase in D. salina productivity will improve profitability and allow to market natural -
carotene to the food, cosmetic and pharmaceutical industries, as an alternative to chemically
synthesized B-carotene.

Illumination of the working surface of cultivators, temperature, and sea salt concen-
tration in a shortage of nutrients were varied in the experiment. These conditions of growing
provided the high speed accumulation of carotenoids. Already by the 4th day of the experi-
ment the B-carotene content in the cells of D. salina had increased by 8% of AFDW in the
variants with the highest brightness. In the experiments with salinity and temperature as op-
erating factors the content of B-carotene was lower by 20-40%. This confirms the hypothesis
that a combination of high irradiance and nutrient deficiency is optimal for B-carotene hy-
per-synthesis. The highest yield of B-carotene (higher than the reference one by 40%) was
recorded in variant affected by a combination of all factors studied, which supports the pre-
sumption that other factors further increase the B-carotene yield on the background of high
irradiance and nutrient deficiency.

To produce D. salina biomass with the B-carotene content of up to 8% of AFDW, it
is recommended to implement batch cultivation regime with increased light intensity by 10
times in the second stage with a deficit of nutrients in the culture medium. In such condi-
tions, the productivity of Dunaliella for p-carotene reaches up to - 11.25 mg-1"-day™, which
is 40% higher than its performance under the action of two main carotenogenesis factors.
Two-stage method of D. salina cultivation increases P-carotene yield by 2.7 times in com-
parison with the one-step method.

D. salina carotenoid productivity obtained in this experiment is more than 3 times
higher than the maximum productivity in industrial conditions, that provides a space for im-
provement of methods and regimes of D. salina cultivation. With successful solution of a
number of scientific and technical problems, it will be possible to improve production prof-
itability and put on the world market natural algal B-carotene, for production of which there
are all conditions in Ukraine.



