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IRON-INDUCED ASTAXANTHIN ACCUMULATION IN
HAEMATOCOCCUS PLUVIALIS AND ANTIOXIDANT ACTIVITY
OF ASTAXANTHIN-ENRICHED EXTRA-VIRGIN OLIVE OIL
DURING THERMAL STORAGE

Abstract. Lipid oxidation affects the sensory quality, nutritional value, and storage
stability of edible oils. This study evaluated the effects of chemical stressors on astaxanthin
accumulation in Haematococcus pluvialis and the antioxidant activity of astaxanthin-
containing extracts incorporated into extra-virgin olive oil (EVOQ). Cultures of H. pluvialis
NIVA-CHL 49 were exposed to hydrogen peroxide, iron(lll) citrate, or EDTA-Fe, and
astaxanthin was quantified by high-performance thin-layer chromatography. Iron(lll)
citrate produced the strongest response, increasing astaxanthin to 19.8 £ 0.7 mg g! DW
versus 10.2 + 0.4 mg g™' DW in the control, a 1.94-fold increase (p < 0.001). Astaxanthin-
containing extracts were added to EVOO, heated at 120 °C for 90 min, and stored for 28
days. At the highest oleoresin concentration, DPPH scavenging activity decreased from 88
+ 4% to 68 + 3%, compared with 45 &+ 3% to 32 + 2% in controls. Oxidation measurements
are needed to confirm improved oxidative stability.

Keywords: Haematococcus pluvialis, astaxanthin, iron stress, carotenogenesis,
HPTLC, extra-virgin olive oil, antioxidant activity.
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Introduction. Lipid oxidation is a major cause of quality loss in edible oils
[1,2]. Oxidative reactions can lead to the formation of undesirable volatile
compounds, loss of essential fatty acids and bioactive constituents, and
deterioration of sensory properties [2-4]. The food industry therefore, seeks
effective antioxidant systems that can maintain quality during processing and
storage. In this context, naturally derived antioxidants are of increasing interest as
alternatives or complements to conventional antioxidant additives.

Astaxanthin is a red ketocarotenoid with a highly conjugated molecular
structure and recognized radical-scavenging and singlet-oxygen-quenching activity
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[5]. The freshwater green microalga Haematococcus pluvialis is one of the richest
natural sources of astaxanthin. Under favourable conditions, H. pluvialis grows
mainly as green, motile vegetative cells. Exposure to stress can promote a
transition towards non-motile red cysts, accompanied by accumulation of neutral
lipids and secondary carotenoids, particularly astaxanthin [6-10].

Astaxanthin accumulation in H. pluvialis is influenced by multiple
environmental and nutritional factors, including high irradiance, nutrient limitation,
salinity, temperature, and oxidative stress. Iron availability may affect redox
balance and carotenoid metabolism, while hydrogen peroxide can act as an
oxidative signal at appropriate concentrations. However, responses depend on
strain, growth phase, culture density, nutrient status, light regime, stressor
concentration, and treatment duration [11-13]. The identification of effective and
manageable induction strategies remains important for improving astaxanthin
productivity.

In addition to its value as a nutraceutical pigment, astaxanthin may have
applications as an antioxidant ingredient in lipid-containing foods [14,15].
However, antioxidant-capacity assays alone cannot establish oil shelf-life
extension. The effect of microalgal extracts on food oils should therefore be
interpreted cautiously and, ideally, assessed using direct oxidation markers such as
peroxide value, p-anisidine value, conjugated dienes and trienes, or oxidative
induction time.

The objectives of this study were: (i) to compare the effects of hydrogen
peroxide, iron(lll) citrate, and EDTA-Fe treatments on astaxanthin accumulation
in H. pluvialis; (ii) to quantify astaxanthin and selected pigment-related indices
using HPTLC and spectrophotometric methods; and (iii) to evaluate the DPPH
radical-scavenging activity and total phenolic content of EVOO supplemented with
astaxanthin-containing extracts after thermal treatment and storage.

Materials and methods. Microalgal strain and cultivation conditions. H.
pluvialis strain NIVA-CHL 9 was cultivated in Bold’s Basal Medium (BBM) in
300 mL culture vessels. Cultures were maintained at 28 °C on an orbital shaker at
120 rpm under a 12 h light/12 h dark photoperiod. Irradiance was approximately
100 pmol photons m2 s, provided by sunlight lamps. Growth was monitored
spectrophotometrically at 474 nm. The pH level was maintained within 6.5-7.5.

Stress induction treatments. Following the growth phase, H. pluvialis
cultures were exposed to chemical stress treatments. Untreated cultures were
maintained under the same cultivation conditions and served as the control (M1).
The treatments were designated H1-H3 for hydrogen peroxide (H20-), Fel—Fe3 for
iron(111) citrate, and E1 for EDTA-Fe, as summarized in Table 1.

Table 1
Chemical stress treatments, nominal treatment levels, and exposure durations used
for Haematococcus pluvialis cultures

Code Treatment Nominal treatment level Stress duration

M1 Untreated control - -

H1 | Hydrogen peroxide 20 pL per 250 mL culture per day 6 days

H2 | Hydrogen peroxide 40 pL per 250 mL culture per day 6 days

H3 | Hydrogen peroxide 80 pL per 250 mL culture per day 6 days
Fel Iron(111) citrate 0.009 gL' Fe 8 weeks
Fe2 Iron(l11) citrate 0.020 g L' Fe 8 weeks
Fe3 Iron(l11) citrate 0.030 gL' Fe 8 weeks

El EDTA-Fe 0.0035gL! 8 weeks
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Hydrogen peroxide was added directly to the cultures once daily for six
consecutive days. Treatments H1, H2, and H3 received 20, 40, and 80 pL of H20:
stock solution per 250 mL of culture per day, respectively. Iron(lll) citrate
treatments were maintained for 8 weeks. Iron(ll1) citrate was supplied during the
stress phase according to the experimental schedule at nominal concentrations of
0.009, 0.020, and 0.030 g L' for Fel, Fe2, and Fe3, respectively. These
concentrations are reported as specified in the experimental design. The EDTA-Fe
treatment (E1) was maintained for 8 weeks at a nominal concentration of 0.0035 g
L™'. The concentration is reported as given in the experimental schedule.

All stress treatments were applied under otherwise identical cultivation
conditions. The untreated control and chemically stressed cultures were processed
using the same sampling and analytical procedures to enable comparison of the
effects of H20:, iron(Ill) citrate, and EDTA—Fe treatments on H. pluvialis growth
and pigment accumulation.

Biomass harvesting and extraction. Biomass was harvested by centrifugation
at 4,400 rpm for 5 min. The harvested biomass was freeze-dried at —40 °C and 0.12
mbar for 72 h. Dried biomass was extracted with methanol. The reported biomass-
to-solvent ratio was approximately 0.20-0.28 g DW per 5.0-6.5 mL methanol.
Extraction was assisted by ultrasonication and/or mechanical disruption with a
mortar. The obtained samples were stored at a temperature of -20 °C.

HPTLC analysis of astaxanthin and f-carotene. Astaxanthin in H. pluvialis
biomass was analysed by high-performance thin-layer chromatography (HPTLC).
Pigments were extracted from algal biomass using an appropriate organic solvent
and the resulting extracts were subjected to HPTLC analysis on precoated silica gel
60 F254 plates.

Samples and astaxanthin reference standards were applied to the plates as
narrow bands using a CAMAG Linomat 5 applicator. Chromatographic separation
of astaxanthin was performed using n-hexane:acetone (7:3, v/v) as the mobile
phase. This solvent system has previously been used for TLC separation of
astaxanthin from H. pluvialis. [6,8]

The plates were developed in a saturated developing chamber under
controlled conditions. After development, the plates were dried and analysed
densitometrically using a CAMAG TLC scanner controlled by the visionCATS
software. Astaxanthin was identified by comparison of its migration behaviour and
spectral characteristics with those of the authentic reference standard. The expected
retention factor (Rf) of astaxanthin was approximately 0.49, consistent with the
reported range of approximately 0.4-0.6 for Haematococcus-derived astaxanthin
on silica gel using n-hexane:acetone (7:3). [7]

Quantification was performed using an external calibration curve prepared
from the astaxanthin reference standard.

Spectrophotometric pigment analyses. Total chlorophyll and carotenoid
contents were determined spectrophotometrically by measuring absorbance at 665,
652, and 470 nm. Pigments were extracted using 80% acetone. Absorbance was
measured in a cuvette with a 1-cm optical path length. Pigment concentrations
were calculated according to the equations of Lichtenthaler and Wellburn (1983):

Chla=12.25 x A665 — 2.79 x A652

Chl b=21.50 x A652 —5.10 x A665

Chl (atb) = 7.15 x A665 + 18.71 x A652

Car = (1000 x A470 — 1.82 x Chl a— 85.02 x Chl b) / 198
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The results were corrected for the dilution factor and expressed, for example,
as mg g ! fresh weight. The method of Lichtenthaler and Wellburn (1983) was used
as the reference method.

Astaxanthin-containing extracts were added to extra-virgin olive oil (EVOO)
at nominal concentrations of 2, 20, and 200 pg mL™'. Samples were heated in a
thermos cabinet at 120 °C for 90 min and then stored for 28 days.

DPPH radical-scavenging activity and total phenolic content. Antioxidant
activity and total phenolic content. The antioxidant activity of the Haematococcus
pluvialis oil/extract was evaluated using the 2,2-diphenyl-1-picrylhydrazyl (DPPH)
radical-scavenging assay. The assay was based on the reduction of the DPPH
radical by antioxidant compounds present in the sample, resulting in a decrease in
absorbance. Absorbance was measured at the DPPH absorption maximum of 515—
517 nm. The percentage of DPPH radical-scavenging activity was calculated
relative to the appropriate reagent control according to:

DPPH scavenging activity (%) = [(Ao — As) / Ao] x 100

where: Ao is the absorbance of the control reaction containing DPPH without
sample and A is the absorbance of the sample reaction after correction for sample
background, where applicable.

Total phenolic content (TPC) was determined using the Folin—Ciocalteu
colorimetric method. The reaction mixture was incubated under the conditions
specified for the assay, and absorbance was measured at 750 nm. Gallic acid was
used as the calibration standard, and the results were expressed as mg gallic acid
equivalents (GAE) per g of sample.

For both assays, appropriate reagent and sample blanks were used to account
for background absorbance originating from the sample matrix. The antioxidant
activity and total phenolic content should be interpreted with consideration of the
sample matrix and extraction procedure, as both measurements can be affected by
the composition of the oil/extract and by the efficiency and selectivity of the
extraction step. The DPPH assay was used as an estimate of radical-scavenging
capacity, whereas the Folin—Ciocalteu assay was used to estimate total reducing
phenolic compounds rather than to identify individual phenolic constituents.

Statistical analysis. Results are presented as mean + standard deviation. The
source document reports triplicate measurements and one-way analysis of variance
(ANOVA) followed by Tukey’s honestly significant difference test for astaxanthin
results.

Research results. Effects of stress treatments on astaxanthin accumulation.
Chemical stress treatments significantly affected astaxanthin concentration in H.
pluvialis (one-way ANOVA, F(7,24) = 42.3, p < 0.0001). The untreated control
(M1) contained 10.2 £ 0.4 mg g! DW astaxanthin. All reported stress treatments
increased astaxanthin concentration relative to the control (Table 2).

Table 2
Astaxanthin concentration in Haematococcus pluvialis after chemical stress
treatments
Sample Treatment Astaxanthin (mg | Increase relative to| p value
g ' DW) control (%) versus M1
1 2 3 4 5
M1 Untreated control 102+04 - -
H1 |Hydrogen peroxide, 20 pL per 11.8+0.5 16 0.045
250 mL per day
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Table 2 (continued)

1 2 3 4 5

H2 |Hydrogen peroxide, 40 uL per 13.24+0.6 29 0.012
250 mL per day

H3 |Hydrogen peroxide, 80 uL per 145+0.6 42 <0.001
250 mL per day

Fel |Iron(IIl) citrate, 0.009 g L' Fe 12.9+0.5 27 0.023

Fe2 |Iron(Ill) citrate, 0.020 g L™! Fe 16.4+£0.7 61 <0.001

Fe3 |Iron(Ill) citrate, 0.030 g L' Fe 19.8+£0.7 94 <0.001

E1 |EDTA-Fe, concentration to be 153+0.5 50 <0.001

verified

Hydrogen peroxide produced a concentration-dependent response.
Astaxanthin concentration increased from 11.8 = 0.5 mg g* DW in H1 to 13.2 +
0.6 mg g! DW in H2 and 14.5 = 0.6 mg g' DW in H3. These values represented
increases of 16%, 29%, and 42%, respectively, relative to the untreated control.

Iron(I11) citrate caused the strongest increase in astaxanthin concentration.
Fel, Fe2, and Fe3 reached 12.9 + 0.5, 16.4 + 0.7, and 19.8 = 0.7 mg g' DW,
respectively. The Fe3 treatment corresponded to a 94% increase relative to M1 and
was reported to differ significantly from the other treatment groups according to
Tukey’s post-hoc test.

The EDTA-Fe treatment (E1) yielded 15.3 + 0.5 mg g! DW astaxanthin,
corresponding to a 50% increase relative to the control. The final treatment
concentration must be verified before publication.

Values are mean £ SD. The source document reports one-way ANOVA,
F(7,24) = 42.3, p < 0.0001, followed by Tukey’s HSD test. The exact number and
nature of replicates must be stated in the final manuscript.

S-Carotene concentration and pigment ratios. The selected stress treatments
also increased B-carotene concentration and altered the carotenoid-to-chlorophyll
ratio (Table 2). The control culture contained 3.2 + 0.2 mg g~' DW B-carotene and
showed a carotenoid-to-chlorophyll ratio of 0.48:1. In contrast, the Fe3 treatment
reached 6.2 £ 0.4 mg g! DW [-carotene, a 93.8% increase relative to the control,
and a carotenoid-to-chlorophyll ratio of 4.2:1.

The observed shift towards higher carotenoid-to-chlorophyll ratios is
consistent with a stress-associated pigment response and reduced relative
abundance of chlorophyll. However, the present measurements do not directly
demonstrate degradation of light-harvesting complexes, alteration of thylakoid
ultrastructure, or a specific molecular mechanism.

Table 3
[B-Carotene concentration and carotenoid-to-chlorophyll ratio under selected
treatments
Sample]  Treatment B-Carotene |Increase relative| Carotenoid:chlorophyll | p
(mg g ' DW) | to M1 (%) ratio value
M1 |Untreated control | 3.2+0.2 - 0.48:1 -
H3 Hydrogen 4.1+0.3 28.1 2.8:11 0.03
peroxide
El EDTA-Fe 49+0.2 53.1 3.5:1 0.02
Fe2 | Iron(lll) citrate, 5.8+0.3 81.3 3.91 <0.001
0.020 gL' Fe
Fe3 | Iron(lll) citrate, 6.2+04 93.8 4.2:1 <0.001
0.030 gL' Fe
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Values are mean + SD. The origin and calculation of the carotenoid-to-
chlorophyll ratio should be reported explicitly.

Radical-scavenging activity of EVOO supplemented with astaxanthin-
containing extracts. Untreated EVOO showed a decrease in DPPH radical-
scavenging activity from 45 + 3% at baseline to 32 + 2% after 28 days of storage
following thermal treatment. EVOO supplemented with oleoresin at 200 ng mL™!
exhibited higher activity, decreasing from 88 + 4% at baseline to 68 + 3% after 28
days.

A separate sample containing purified astaxanthin at 100 pg mL™ was
reported to have an initial DPPH activity of 92%, decreasing to 75% after 28 days.
Because full methodological and statistical details for this treatment were not
provided in the source text, the treatment should be retained only after verification
and consistent reporting.

The supplemented EVOO samples maintained greater DPPH radical-
scavenging activity than the untreated control under the tested conditions. This
result indicates preservation of measurable antioxidant capacity; it does not, by
itself, demonstrate inhibition of lipid oxidation or extension of product shelf life.

Total phenolic content. Total phenolic content was reported to range from 15
to 28 mg gallic acid equivalents (GAE). Samples associated with the Fe3 extract
showed the highest values. Because the units and extraction basis are unclear in the
source document, these data require methodological clarification before
guantitative interpretation.

Discussions. Iron(lll) citrate was the most effective treatment under the
tested conditions. Among the evaluated chemical treatments, iron(lll) citrate
produced the highest astaxanthin concentration. The Fe3 treatment yielded 19.8 mg
g' DW, which was approximately 1.94 times the value observed in the untreated
control. The increase across Fel, Fe2, and Fe3 suggests a positive concentration-
dependent response within the tested range.

The results are consistent with the general understanding that stress-
associated changes in cellular redox status can promote secondary carotenogenesis
in H. pluvialis. Iron may influence oxidative processes and metabolic regulation,
whereas hydrogen peroxide may act as a transient oxidative signal. Nevertheless,
the present experiment did not measure reactive oxygen species, iron uptake,
cellular redox state, lipid peroxidation, enzyme activity, transcript abundance, or
the extent of encystment. Therefore, the mechanisms responsible for the observed
treatment differences cannot be established directly from the present data.

The more moderate response to hydrogen peroxide may reflect differences in
stress intensity, exposure duration, cellular detoxification capacity, or the stability
of hydrogen peroxide in the culture system. The intermediate response to EDTA-
Fe may be related to differences in iron speciation and bioavailability. These
explanations remain hypotheses and should be tested in future experiments using
measurements of growth, viability, intracellular reactive oxygen species,
chlorophyll  fluorescence, microscopy, and targeted gene-expression or
metabolomic analyses.

Pigment changes indicate a stress-associated physiological shift. The
increase in [-carotene concentration and the rise in the carotenoid-to-chlorophyll
ratio in iron-treated cultures are compatible with a shift from a predominantly
vegetative phenotype towards a stress-associated, carotenoid-rich condition. Such
changes are expected during secondary carotenogenesis, when astaxanthin and
other carotenoids accumulate in lipid-rich cellular compartments.
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However, it is important to distinguish between a pigment-ratio observation
and a direct structural or molecular conclusion. The data do not demonstrate
targeted degradation of photosynthetic complexes, thylakoid disintegration, or
activation of specific enzymes such as phytoene synthase, phytoene desaturase,
lycopene B-cyclase, B-carotene hydroxylase, or B-carotene ketolase. These potential
mechanisms should be discussed as literature-based explanations rather than
presented as findings of this study.

Astaxanthin-containing extracts maintained higher DPPH activity in EVOO.
EVOO supplemented with astaxanthin-containing oleoresin retained substantially
higher DPPH radical-scavenging activity than untreated EVOO after the heating
and storage protocol. This result supports the potential of microalgal extracts to
increase or preserve measurable antioxidant capacity in a lipid matrix.

Nevertheless, DPPH is an in vitro radical-scavenging assay and does not
directly quantify the formation of primary or secondary lipid-oxidation products in
oil. The Folin—Ciocalteu assay also has limited specificity and can be influenced by
non-phenolic reducing compounds. Accordingly, the present results should be
described as evidence of higher antioxidant capacity under the tested conditions,
rather than proof of oil stabilization or shelf-life extension.

Future studies should include peroxide value, p-anisidine value, conjugated
diene and triene measurements, total oxidation (Totox) value, and oxidative
induction time. A comparison with a relevant positive control, such as an
authorised synthetic antioxidant at an appropriate concentration, would also be
necessary before making claims regarding comparative preservative performance.

Practical relevance and limitations. The observed iron-associated increase in
astaxanthin concentration indicates that iron(l11) citrate may be a useful stressor for
laboratory-scale optimisation of H. pluvialis cultivation. However, industrial
relevance cannot be inferred from the present study alone. Scale-up performance
depends on biomass productivity, light distribution, mixing, gas transfer, nutrient
management, downstream processing, extraction efficiency, product stability, food-
regulatory status, and cost analysis.

Similarly, the oil experiment provides preliminary evidence that astaxanthin-
containing extracts can retain radical-scavenging activity in EVOO after thermal
treatment and storage. The study does not establish the sensory acceptability,
colour impact, regulatory suitability, stability of astaxanthin during food
processing, or economic feasibility of a commercial formulation. These aspects
should be addressed in future work.

Conclusion. Chemical stress treatments increased astaxanthin accumulation
in Haematococcus pluvialis under the tested laboratory conditions. Iron(lll) citrate
at the highest evaluated treatment level produced the strongest response, increasing
astaxanthin concentration from 10.2 £ 0.4 mg g™' DW in the untreated control to
19.8 £ 0.7 mg g! DW. Hydrogen peroxide produced a smaller concentration-
dependent increase, while EDTA—Fe gave an intermediate response.

Astaxanthin-containing extracts incorporated into extra-virgin olive oil
maintained higher DPPH radical-scavenging activity than untreated oil after
heating and 28 days of storage. These findings support the potential use of H.
pluvialis-derived extracts as natural antioxidant ingredients in lipid-rich food
systems.

However, the current evidence is limited to pigment quantification, DPPH
radical-scavenging activity, and total phenolic-content measurements. Direct
measurements of lipid oxidation, comprehensive characterisation of the extract,
and detailed validation of the analytical methods are needed before claims
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regarding oil stability, shelf-life extension, superiority to synthetic antioxidants, or
industrial applicability can be made.
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L. KypuHHbiitl, B. KosaneHko?, U. KosaneHko?, N. CmeTaHcKas?

1BalieHwmegpaH-Tpucdope KondaHbansi Feiabimdap yHuUsepcumemi,
BalioeHb6ax, lepmaHus
2Cymbl yaimmelK a2papasik yHusepcumemi, Cymol, YkpauHa

HAEMATOCOCCUS PLUVIALIS-AETI TEMIP O9CEPIHEH ACTAKCAHTUHHIH }XUHAKTANYbI
YXOHE TEPMUANDIK CAKTAY KE3IHAEMN ACTAKCAHTUHMEH BANBITbIIFAH EXTRA
VIRGIN 39MTYH MAMbIHbIH, AHTUOKCUAAHTTbIK BEICEHAINIT

AHpaTna. JlunuAatepaid, TOTbIFybl TafaMAblK MalnapaplH, OpPraHONENTUKANbIK
canacblHa, TafaMAblK KYHAbIIbIFbIHA XQHE CaKTay TypaKTbl/blFblHA Kepi acep eTeni. byn
3epTTeyae XMMUANLIK cTpecc dakTopnapbiHbiH, Haematococcus pluvialis kacywanapbiHaa
ACTAaKCAHTUHHIH,  XMHAKTaNyblHA K9HE aCTaKCaHTUH  KypamAbl 3KCTPaKTinepmeH
6anbITbiNFaH extra virgin 3aWTyH MalbiHbiH, (EVOO) aHTUOKCMAOAHTTLIK 6enceHginiriHe
acepi b6afanaHapbl. H. pluvialis NIVA-CHL 49 KynbTypanapblHa CyTeK acCKblH TOTbIfbl,
Temip(lll) umTpaTel Hemece EDTA—Fe acep eTKi3ifin, acCTaKCaHTUH MeJILLEpi KoFapbl TUIMA
yKa KabaTtTbl xpomatorpadusa agicimeH aHbikTangbl. EH, KywTi acep Temip(lll)
UMTpPaTbIMEH eHAaey KesiHge 6alKanabl: acTaKCaHTUH KOHLUEHTpauusacbl Gakbliayaafbl
10,2 + 0,4 mr/r Kypfak 3aTneH canbicTbipraHaa 19,8 + 0,7 mr/r-fa xeTin, 1,94 ece apTTbl (p
< 0,001). AcTakcaHTMH Kypamabl 3KcTpakTinep EVOO KypambiHa eHrizinin, 120 °C
TemnepaTypaga 90 MUHYT Kbi3ablpbligbl XaHe 28 KyH cakTangbl. Oneope3nHHiH, eH
)KOfapbl  KOHUeHTpauusAcbiHgaa DPPH  6olbliHWA  paaukangapgbl  6ainaHbICTbipy
6enceHainiri 88 + 4%-paH 68 + 3%-fa geniH TemeHgeni, an 6akbinayaa 45 + 3%-gaH 32 +
2%-fa OeniH TemeHaeai. TOTbIfy TYPaKTbI/IbIFbIHbIH, KaKCapfaHblH pacTay YLWiH TOTbIFy
KepCeTKilTepiH TiKkenen aHbIKTay KaxkeT.

Tipek ce3pgep: Haematococcus pluvialis, acTtakcaHTMH, Temip  cTpecci,
KapoTuHoreHes, BITCX, extra virgin 3sMTyH Malibl, aHTUOKCUAAHTTbIK HenceHainik.

L. KypuHnbiiil, B. KosaneHko?, U. Kosanenko?, U. CmeTtaHcKkas®

1YHusepcumem npuknadHoix Hayk BelieHwmegaH-Tpucdopep, BailideHbax, lepmaHus
2Cymckoli HayuoHanbHbIl azpapHelil yHusepcumem, Cymel, YKpauHa

HAKOMEHUE ACTAKCAHTUHA NO/J BO3AEACTBUEM YKENIE3A B HAEMATOCOCCUS
PLUVIALIS U AHTUOKCMAAHTHAA AKTUBHOCTb OBOTALLEHHOIO ACTAKCAHTUHOM
O/IMBKOBOI0 MAC/IA SKCTPA-K/TACCA NPU TEPMUYECKOM XPAHEHUUN

AHHOTauma. OKMCNeHne AUNUAOB OTPULATE/NIbHO BAMAET Ha OpraHoNenTU4ecKue
CBOWCTBA, MULLEBYH LLEHHOCTb M CTabWUIbHOCTb PACTUTE/IbHbIX Macen Mpu XpaHeHuu. B
nuccnefoBaHMM  OLEHUBANAN  BAUAHWE  XMMWYECKMX CTPeCcCOpPOB Ha  HaKonieHue
acTakcaHTMHa y Haematococcus pluvialis U aHTUMOKCMAAHTHYIO aKTUBHOCTb 3KCTPAKTOB,
coZepKalumx acTaKCaHTUH, BHECEHHbBIX B 0O/IMBKOBOE Macno extra virgin (EVOO). KyabTypbl
H. pluvialis NIVA-CHL 49 noaseprann BO3AEWCTBUIO MNEpPEKUCU BOJOpOAa, LUTpaTa
»enesa(lll) uan komnnekca EDTA-Fe, a cogepaHne acTakCaHTMHa onpeaensinm MeToaom
BbICOKO3)DEKTUBHOM TOHKOCNOMHON XpomaTorpadumn. Hanbonee BbiparkeHHbIN 3dpdeKT
Habaoganca npuM MCNoAb30BaHUKM umuTpaTa Kenesa(lll): KOHULEHTpauuAa acTakcaHTWMHa
pocturana 19,8 + 0,7 mr/r cyxoro BewectBa no cpaBHeHuo ¢ 10,2 + 0,4 mr/r B
KOHTPO/IbHOM 06pasue, YTO COOTBETCTBOBaAsO yBenudyeHuto B 1,94 pasa (p < 0,001).
DKCTPaKTbl, coaeprkalime acTakcaHTuH, gobasnanm B EVOO, Harpesanu npu 120 °C B
TeyeHne 90 MUH M XpaHuau 28 gHeit. MpU MaKCUMaNbHOM KOHUEHTpaUun oneopesnHa
aHTUpaguKanbHaa akTMBHocTb No DPPH cHusunnach ¢ 88 + 4% po 68 + 3%, Torga Kak B
KOHTposie — ¢ 45 + 3% po 32 + 2%. s noATBEPXKAEHMA NOBbILWEHUA OKUCAUTEIbHOM
CTabuNbHOCTM HEOOXOANMbI NPSAMbIE U3MEPEHUA NPOLLECCOB OKUCAEHMA.

KnioueBble cnoBa: Haematococcus pluvialis, actakcaHTWH, cTpecc BbI3BaHHbIN
Kenesom, KapoTeHoreHes, HPTLC, oanBKOBOE Macno 3KCTPa-BUPOKMH, aHTUOKCUAAHTHAA
AKTUBHOCTb.
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