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RESULTS

The interest for cyanobacteria have
Increased in the last few years due to
the capacity of those microorganisms pyycocyanin—
to produce high-valued bioactive
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However, two of the great constrains about cyanobacteria-based bioprocesses are e
the lack of knowledge on cyanobacteria basic biology and the limited number of a2l i R A (2 g, ® s

species used by industry.
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The cyanobacterum Cyanobium sp. appears as a
potential source of high-valued compounds and its
unicellular morphology can be an advantage for
industrial application.
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In terms of cyanobacteria production, abiotic factors '
have a great impact in the growth and biochemical
composition. Temperature, pH and salinity are
matnly responsible for the maintenance of the
photosynthetic apparatus and consequentially the
accumulation of pigments.
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Box-Behnken design

20 22 24 26 28 30 10 15 20 25 30 20 22 24 26 28 30

Run T(°C) pH [Nacl] (g.L™) Temperature (°C) [NaCl] (g.L") Temperature (°C)
1 20 6.0 20
2 20 £ 10 Antloxidant Capacity (W)
3 20 7.5 30
4 20 9.0 20 -
5 25 6.0 10 Antioxidant Compounds o o
. B 20 - (ErgTdEuEt;v(;tx) Optlmal condition
7 25 7.5 20 " o
8 25 9.0 10 . T=20°C
9 25 9.0 30 E
10 30 6.0 20 5 _
11 30 7.5 10 Z pH =9.0
» 12 30 7.5 30 i
- S NaCl = 10 g.L"
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Evaluated parameters
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EXTRACTION EXTRACTION 20 22 24 26 28 30 10 15 20 25 30 20 22 24 26 28 30
Temperature (°C) [NaCl] (g.L") Temperature (°C)
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Biomass quantification Antioxidant capacity (A) Antioxidant capacity (W) MODEL VALIDATION
(Dry Welg ht) (ABTS+) (ABTS"+)

: Parameter Predicted value | Observed value | p value
Modulation
Py (mg.L-.d") 122.67 +17.71 127.12 + 1.30 0.676

— Temperature Salinity Antioxidant capacity — A (mgqe.L'.d7) 1.55+0.19 0.92 + 0.06 0.001
PH Antioxidant capacity - W (mgqe.L-".d™") 0.84 + 0.11 0.97 £ 0.07 0.122

Total Carotenoids (mg.L".d"") 2.04 + 0.51 2.09 + 0.25 0.986

oH LT e Salinity Temperature Lutein | 0.05 + 0.02 0.06 + 0.00 0.929
Zeaxanthin 0.25 + 0.07 0.28 + 0.01 0.789

Optimal condition Model validation Echinenone 0.15 £ 0.05 0.12 £ 0.01 0.537

B-carotene 0.72 £ 0.17 1.00 £ 0.13 0.101
Total Phycobiliproteins (mg.L".d"") 4.14 + 0.71 3.98 + 0.07 0.708
Phycocyanin 2.94 + 0.50 2.79 +£0.03 0.841
Allophycocyanin 1.20 £ 0.22 1.18 £ 0.05 0.978

Statistics

@lGN-EXPERr of vartance (ANOVA). Also, a lack-of-fit test was applied to compare the

Significance levels for each evaluated parameter were obtained by the analysis

| =11 residues of the model and the observed results. The model is validated
whenever the statistical significance was higher than 0.05 in the lack-of-fit test.
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CONCLUSIONS .

Factorial designs, such as Box-Behnken are For Cyanobium sp. the optimal condition for Under optimal condition, Cyanobium sp.
fundamental for the optimization of simultaneous production of biomass, carotenoids, harvested biomass is composed by ca. 10 % of
cyanobacterial  production, since the phycobiliproteins and total antioxidant compounds s pigments and an antioxidant capacity of ca. 14
synergetic effects between processing found ina T = 20 °C, pH = 9.0 and [NaCl] = 10 g.L". The mgte.dpw - Providing a potential source of
parameters must been take In model and optimal condition were validated by biological bioactive compounds for future applications
consideration. experimental data. (e.g. cosmetical industry).
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