Table 1 Experimental matrix and results obtained from the experimental design 22 used to optimize the independent variables light intensity

(X) and concentration of NaNOs (Y) in the culture medium.

Variable Biomass productivity (mg/L/day) Lipid content (%) Lipid productivity (mg/L/day)

2 CACIAM? CACIAM CACIAM

4] 1
< _Coded Real 05 08 18 25 | o5 08 18 25 | 05 08 18 25

X Y X Y

1 - - 15 1 26.8 12.1 23.2 242 15.3 12.4 20.6 33.1 4.1 3.8 4.8 3.4
2 - + 15 2 37.4 15.3 33.2 421 18.9 31.7 32.9 14.4 7.1 23 10.9 24.6
3 + - 100 1 39.5 16.3 34.7 39.0 25.6 15.0 37.9 58.3 10.1 7.2 13.2 11.1
4 + + 100 2 48.4 18.4 45.8 53.7 17.9 44.0 20.7 28.4 8.7 33 9.5 7.4
5 0 0 575 15| 34.6 9.5 34.2 30.5 18.1 18.1 13.7 7.8 6.3 1.7 4.7 2.4
6 0 0 57.5 1.5 36.1 10.2 34.0 29.7 18.7 18.9 14.9 8.5 6.7 1.9 5.1 2.5
7 0 0 575 15| 358 9.2 34.6 31.6 17.6 17.3 12.4 7.0 6.3 1.6 4.3 2.2

I X= Luminous intensity (umol/m*s) and Y= NaNO3 concentration (g/L)

2Synechocystis sp. CACIAMOS5, Microcystis aeruginosa CACIAMOS, Leptolyngbya sp. CACIAM18 and Limnothrix redekei CACIAM25



Table 21 Lipidic Fatty acid profile (%) extracted from cyanobacteria strains

Strains Fatty acid

C12:0 C14:0 Cl16:0 Cl16:1 C17:0 C18:0 C18:1 C18:2 C18:3 C20:0 SFA MUFA PUFA

Synechocystis sp. CACIAMO05 NaNOs + / Light + 9.16 7.08 5496 - - 9.62 - - - - 80.82 0.00 0.00
Synechocystis sp. CACIAMOS NaNOs + / Light - - - 2990 213 2.13 - 4265 - - - 32.03 44.78 0.00
Synechocystis sp. CACIAMOS NaNOs -/ Light + - - 37.65 225 227 - 2815 - - - 39.92 3041 0.00
Synechocystis sp. CACIAMOS5 NaNOs - / Light - - - 37.77 201 2.06 - 2055 - - - 39.83 22.56 0.00
Synechocystis sp. CACIAMOS NaNOs 0 / Light 0 - - 6052 - - 2.62 - 14.65 2.96 - 63.14 0.00 17.61
M. aeruginosa CACIAMOS8 NaNO; + / Light + - - 2997 - - 15.32 49.50 - - 1.33 46.62 49.50 0.00
M. aeruginosa CACIAMOS8 NaNOs + / Light - - - 2571 - 2836 - 4390 - - - 54.07 43.90 0.00
M. aeruginosa CACIAMOS NaNO; - / Light + - - - - 2377 5.69 581 - - - 2947 581 0.00
M. aeruginosa CACIAMOS NaNO:s - / Light - - 1.62 33.14 - 11.25 11.20 1542 - - 1.39 58.61 15.42 0.00
M. aeruginosa CACIAMOS NaNOs 0 / Light 0 - - 3118 - 20.67 395 29.87 - - - 5580 29.87 0.00
Leptolyngbya sp. CACIAM18 NaNOs +/ Light + - 9.92 3299 3413 - - 4.59 - - - 4292 38.72 0.00
Leptolyngbya sp. CACIAM18 NaNO; + / Light - - 991 2522 5255 - - - - - - 3513 5255 0.00
Leptolyngbya sp. CACIAM18 NaNOs - / Light + - 18.58 29.66 23.79 - - - - - - 48.23 23.79 0.00
Leptolyngbya sp. CACIAM18 NaNOs - / Light - - 1491 32.74 4296 - 2.42 - - - - 50.06 42.957 0.00
Leptolyngbya sp. CACIAM18 NaNOs 0/ Light 0 - 18.10 29.86 25.51 - - 7.79 - - - 4797 3330 0.00
Limnothrix redekei CACIAM25 NaNOs + / Light + - 3.59 22,12 5.11 20.54 9.44 3333 - - 1.15 56.83 38.44 0.00
Limnothrix redekei CACIAM25 NaNO; +/ Light - - - 3983 - 12.72 897 3849 - - - 61.51 3849 0.00
Limnothrix redekei CACIAM25 NaNOs - / Light + - 10.62 43.29 20.93 - 3.47 - 13.05 - - 57.38 2093 13.05
Limnothrix redekei CACIAM25 NaNOs - / Light - - 1.62 33.14 - 11.25 11.20 1542 - - 1.39 48.15 33.08 0.00
Limnothrix redekei CACIAM25 NaNOs3 0 / Light 0 - - 2339 343 2945 - 3288 - - - 52.84 36.31 0.00

+= high level, -= low level, 0= central level for the variables: NaNOj3 concentration and light intensity
SFA: saturated fatty acids, MUFA: monounsaturated fatty acids, PUFA: polyunsaturated fatty acids



Table 3 Empirical parameters of biodiesel quality based on the fatty acid profile of cyanobacterial strains

SV CFPP CP PP v P
Strains DU (mg/g) 1V CN LCSF (°C) (°C) (°C) APE BAPE HHV (mm?s) (g/cm?)

ICACIAMO5 NaNOs +/ Light + 0.0 181.9 0.0 763 103 159 239 19.1 00 00 315 2.8 0.7
CACIAMOS5 NaNO; +/ Light - 448 159.0 405 715 3.0 -7.1 107 48 427 0.0 303 2.9 0.7
CACIAMOS5 NaNOQs -/ Light + 304 1477 27.6 77.1 38 47 148 93 282 0.0 277 2.6 0.6
CACIAMOS5 NaNO; - / Light - 226 1319 20.5 83.1 38 -46 149 93 206 0.0 245 23 0.5
CACIAMO5 NaNO30/Light0 352 1725 346 70.1 74 6.7 268 223 352 206 31.7 2.9 0.7

2CACIAMO8 NaNOs +/ Light + 49.5 1962 445 641 120 212 108 49 495 2.7 380 3.9 0.8
CACIAMOS NaNO; +/ Light - 439 2019 395 645 26 -84 85 24 439 0.0 38.7 4.0 0.9
CACIAMO8 NaNOs - / Light + 5. 720 52 121.0 29 -75 -50 -122 58 0.0 14.0 1.7 0.3
CACIAMOS8 NaNO; - / Light - 154 1549 139 784 103 159 124 6.7 154 28 29.2 2.9 0.6
CACIAMO8 NaNO; 0/ Lighto 299 1779 269 709 51 -05 114 56 299 00 338 33 0.7

3CACIAM18 NaNOs +/ Light + 38.7 180.6 382 679 33 -6.1 124 6.6 46 00 31.8 2.7 0.7
CACIAM18 NaNO; +/ Light-  52.6 195.0 525 625 25 -86 83 2.2 0.0 0.0 34.1 2.8 0.8
CACIAM18 NaNO; - / Light +  23.8 162.7 238 745 3.0 -72 106 4.7 00 00 28.0 24 0.6
CACIAMI18 NaNO; - / Light - 43.0 2074 429 630 45 -24 122 6.5 0.0 0.0 36.2 3.1 0.8
CACIAMI18 NaNO; 0 /Light0 333 181.2 325 69.1 3.0 -7.1 10.7 4.8 7.8 0.0 31.7 2.7 0.7

4CACIAM25 NaNOs +/ Light + 384 197.7 35.1 66.0 8.1 89 6.6 04 333 23 376 3.8 0.8
CACIAM25 NaNO; +/ Light - 385 2073 346 649 85 101 160 105 385 00 395 4.1 0.9
CACIAM25 NaNOs - / Light +  47.0 1995 445 63.6 6.1 26 178 125 26,1 13.1 35.7 3.1 0.8
CACIAM25 NaNO; - / Light - 33.1 167.7 30.1 72.1 6.3 34 6.8 0.5 300 0.0 32.1 3.2 0.7
CACIAM25 NaNO3 0/ Light0 36.3 184.8 33.0 684 23 91 73 1.1 329 0.0 352 3.5 0.8

ISynechocystis sp. CACIAMOS5, 2Microcystis aeruginosa CACIAMOS, 3Leptolyngbya sp. CACIAM18, “Limnothrix redekei CACIAM25



Table 5 Strain sources used in this study.

Strain

Local

Microcystis aeruginosa CACIAMO3
Synechocystis sp. CACIAMOS
Lyngbya sp. CACIAMO7
Microcystis aeruginosa CACIAMO08
Synechococcus sp. CACIAM66

Leptolyngbya sp. CACIAM18

Hydroelectric plant of Tucurui reservoir
Bologna Lake

Hydroelectric plant of Tucurui reservoir
Hydroelectric plant of Tucurui reservoir
Hydroelectric plant of Tucurui reservoir

Bologna Lake




Limnothrix redekei CACIAM25 Hydroelectric plant of Tucurui reservoir

Planktothrix pseudoagardhii CACIAM27 Hydroelectric plant of Tucurui reservoir

Table 6 Real and coded levels for the variables: luminous intensity and nitrogen levels
(NaNO3) in the cultivation of cyanobacteria

Variable Level
Independent variables Symbol -1 0 1
Light intensity (umol/m?s) X 15 57.5 100

NaNO; (g/L) Y 1 1.5 2.0







