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Screening hydrobionts for bioactive compounds and isolating into the culture
prospective species remains of current importance. Carotenoids is one of the most demanded
classes of natural ingredients used in food, feed, and cosmetics as colors, antioxidants, and
substances with pro-vitamin A activity. Some cultivated species of green algae (Dunaliella
salina Teodoresco, Haematococcus pluvialis Flotow) are established biotechnological sources
of carotenoids (Priyadarshani, Rath, 2012). Other algae that cause red “bloom” in natural
habitats might be prospective sources of carotenoids.

In 2015 red “bloom” of microalgae was discovered in a small plastic vessel with
rainwater in Novopokrovka settlement, Chuguev district, Kharkiv region. The alga formed
monopopulation and was identified as Chlorococcum dissectum Korshikov entirely
corresponding to the species diagnosis as it had been given by O.A. Korshikov (Kopiukos,
1953). In the current taxonomy, this species is regarded as the representative of another genus,
Neochloris dissecta Korshikov (Tsarenko) (Pasnoo0paswue..., 2010) though ultrastructure or
molecular genetics data on this particular species are absent.

The alga was isolated into the culture in Bold Basal Medium (Nichols, Bold, 1965)
and cultured in our collection of microalgal cultures CWU-MAC. It was noticed that the cells
were green in the young cultures and gradually turned yellowish until orange in the old ones.

The study was undertaken to establish culture conditions that influence culture growth
rate, cell color and total carotenoid content in the alga. A multivariate experiment in triplicate
was carried out under 3 factors taken on 2 levels (irradiance 3 and 8 kIx, NaNOz 0 and
80 ug/l, KoHPO4 0 and 10 ug/l). Cell concentrations during culture growth were determined
using Goryaev hemocytometer. Cell pellets after centrifugation at 3000 g for 10 minutes were
extracted with the mixture of chloroform and ethanol (1:2, by volume). The total carotenoids
were quantified photometrically at 450 nm and calculated in pg per cell. The data were
processed using the multivariate analysis of variance. The cultures reached stationary phase
on 32-35 day of cultivation. The cultures in the medium supplied with nitrogen and
phosphorus at higher irradiance reached the highest cell yield of 15-10° cells per ml that was
more than in D. salina and H. pluvialis under the same nutrient levels and irradiance (3.5-10°
and 1.2-10% cells per ml, correspondingly). Nutrient depletion inhibited culture growth.
No statistically significant accumulation of carotenoids was observed among the experimental
variants although the cells turned orange under nutrient depletion. The total carotenoid
content did not exceed 0.8 pg per cell that was much lower than in D. salina or H. pluvialis
under the same culture conditions (52 and 25 pg per cell, respectively). The cell color change
from green to orange under nutrient depletion might occur due to chlorophyll degradation.

To fractionate and identify carotenoids in the green and orange cells of the alga the
TLC of pigment extracts was carried out in the mixture of hexane, benzol, and acetone (1:1:1,
by volume). The chromatograms were compared to the pigment extracts of green and red
D. salina and H. pluvialis fractionated under the same chromatography conditions. By Rf and
spot shades the chromatograms of all three species were identical thus corresponding to the
typical carotenoid composition of green algae. The chromatogram of the orange cells of the
investigated species was close to the one of H. pluvialis red cells indicating that the orange
cells of the species in question might contain valuable carotenoid astaxanthin, its esters or
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related carotenoids. Nutrient depletion might cause not only chlorophyll degradation but also
the transition of beta-carotene into oxidized secondary carotenoids, e.g. astaxanthin.

Carotenoid extraction from the cells of the alga investigated required thorough
mechanic disruption by grinding in the mortar with pestle. It is known that the algal species
able to produce secondary carotenoids contain sporopollenin in their cell walls. Sporopollenin
is the co-polymer of carotenoids, lipids and sometimes phenolic compounds. It is extremely
resistant to acid or alkali hydrolysis and microbial degradation. Stability under acetolysis is a
diagnostic trait to identify sporopollenin in the cell walls of algae (Atkinson et al., 1972).
The pellet of cells of the investigated species was subjected to acetolysis in the mixture of
acetic anhydride and concentrated H2SOs (9:1, by volume) at 95 °C for 10 min.
The microscopy of the pellet after acetolysis showed intact cell envelops indicating that the
cell walls of the algae under investigation contains sporopollenin.

Thus, the alga species investigated might be regarded as the potential source of
carotenoids, possibly astaxanthin. The alga possesses relatively high culture growth rate.
Further research is necessary on exact species taxonomic attribution, factors of carotenoid
accumulation induction, cell carotenoid content HPLC confirmation, and effective methods of
carotenoid extraction from the cells with the cell walls containing sporopollenin.
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BILIVB CAJIIIUJIOBOI KUCJIOTH HA T'IJIPOBIOHTIB PI3HUX TPOPIYHUX
PIBHIB ITPU iX BUPOIIIYBAHHI B IITYYHUX YMOBAX

BaxnuBowo CKJIaJOBOIO peakiii pOCIMH Ha Ji0 HECHPHUSITIMBUX UYHMHHUKIB PI3HOT
OPUPOAM € TIJBUIICHHS BMICTY B KIITHHaX CHUTHAIBHUX MOJIEKYJ, 10HIB, CTPECOBHX
¢diToropMoHiB Ta MeTabomiTiB. EdekT migBUIIEeHHsS CTIHKOCTI POCIMH IO PI3HUX CTPECOPIB
MoOe OyTH OTpUMAaHH 3a JOMOMOTrol0 0ararb0X €K30r€HHHUX CIIONYK, 3/1aTHUX aKTUBYBAaTH
CUTHAJIbHY MEpeXYy, a BiAnmoBiaHO 1 3axucHi peakiii (Kamymaes, Kapmer, 2009). Icaye Benuke
pI3HOMaHITTS O10JOTiYHO AaKTMBHHUX pe4YoBMH ((eHonmu, TepreHH, I1HIOMU, aJNKaJoiau,
TiIpOapoOMaTHYHI CIOJIYKH, BYIJICBOJHI Ta IHINI), 3a MPHUCYTHOCTI SKUX Y BOJHOMY
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