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Abstract

The aim of this study was to investigate the optimum CO, concentrations for growth, chemical composition
and carbon dioxide biofixation of the_green microalga Scenedesmus dimorphus KMITL. A range of carbon dioxide
concentrations, 0.03, 2.50, 5.00 and 7.50%, were supplied to the alga samples, which were cultivated in axenic
Chlorella medium in the laboratory for 18 days. Cultivating the alga with 5% CO, produced alga with the highest
biomass, chlorophyll-a, protein and carbon contents, which were 1.15+£0.03 g/l, 2.48+0.05 mg/l, 305.73+28.65 mg/g
and 33.8310.56%, respectively. The maximum carotenoid (2.33+0.35 ug/l) and carbohydrate (206.31+18.82 mg/g)
levels were observed in alga cultivated with 0.03 and 7.50% CO, concentrations, respectively. Cultivation of this alga
supplied with 5% CO, gave the highest CO, fixations (1.24+0.03 g/g, 1.43+0.03 g/l) and CO, fixation rate (50.95+3.98
kg/m’/year). The most abundant fatty acid component found in this alga was C16:0 (19.85-57.91%), followed by C18:0
(11.33-20.53%) and C18:3n3 (9.45-22.44%). The results of this study indicated that 5% CO, was optimal for enhancing
the biomass of the algal strain. Moreover, this alga showed a high capability for CO, fixation. Thus, S. dimorphus KMITL

can be used as an alternative strain for industrial flue gas fixation.
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Figure 1 Medium pH (A), biomass vyield (B) and pigments (C-E) of S. dimorphus KMITL cultivated under CO, at
different concentrations (0.03-7.50%). Different small letters on the lines indicate significant difference at

95% confidence level (P<0.05). Error bars represent + S.D. of four replicates.
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Figure 2 Protein (A-B), carbohydrate (C-D) and lipid content (E) of S. dimorphus KMITL cultivated under CO, at
different concentrations (0.03-7.50%). Different small letters on the lines indicate significant difference at

95 % confidence level (P<0.05). Error bars represent+S.D. of four replicates.

Table 1 Carbon, hydrogen and nitrogen contents (% DW) of S. dimorphus KMITL cultivated under CO, at different
concentrations (0.03-7.50%) for 18 days.

CO, (%) C-content (%) H-content (%) N-content (%) CN ratio

0.03 16.93+0.28° 4.37+0.04° 3.55+0.00° 4.77+0.00°
2.50 24.09+0.33° 5.23+0.06" 4.55+0.01° 5.29+0.02°
5.00 33.83+0.56° 5.87+0.08" 5.69+0.02° 5.95+0.02°
7.50 33.62+0.49° 5.31+0.08" 5.02+0.02" 6.70+0.03¢

Different small letters in each column indicates significant difference (P<0.05). Average+S.D., n=4.
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Jnssrapnfuaulaeenlasls 1 nSusedmssiadis (Marakumi and Ikenouchi, 1997) aeR T unaninGu
Spirulina platensis An1ssrapfuenlnaanlasls 0.413 nfusednsradis (Morais and Costa, 2007) waT@MINe@den
Dunaliella tertiolecta Annssisapfuaulaeenlasle 0.313 niumeanssadu (Kishimoto et al., 1994) SaannsAnen
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Table 2 Carbon dioxide fixation of S. dimorphus KMITL cultivated under CO, at different concentrations
(0.03-7.50%) for 18 days.

CO, Biomass CO, Total CO, fixed in biomass CO, fixation  CO, fixation rate
(%) (g fixed/biomass biomass (g/l)  productivity (g/l/d)  rate (g/l/d) (kg/m°ly)
(9/g)
0.03 0.75+0.02° 0.62+0.01° 0.47+0.00° 0.068+0.000° 0.04+0.00° 15.30+1.28°
250 0.76+0.04° 0.88+0.01° 0.67+0.00" 0.069+0.000° 0.06+0.00° 22.13+1.32°
500 1.15£0.03° 1.24+0.03° 1.43+0.03° 0.113+0.001" 0.14+0.00° 50.95+3.98°
750  1.01£0.03° 1.23+0.02° 1.25+0.02° 0.100+0.002" 0.12+0.00° 44.88+4.46°

Different small letters in each column indicates significant difference (P<0.05). Average+S.D., n=4.
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Table 3 Fatty acid profiles of S. dimorphus KMITL under CO, at different concentrations (0.03-7.50%) on day
0", 6" 12" and 18".

FA(%)  CO,0.03% CO, 2.50% CO, 5.00% CO, 7.50%

O 6th ,] 2th 1 8th Gth ,] 2th 1 8th 6th 1 2th ,] 8th 6th ,] 2th ,I 8th
C4:0 032 098 012 031 046 022 337 019 008 007 211 111 155
C6:0 002 023 009 010 043 005 260 001 008 003 370 105 052
C8:0 003 050 002 005 049 034 491 026 008 007 059 033 023

C10:0 089 039 001 018 039 002 412 022 016 010 0.09 047 011
C11:0 026 034 010 069 044 016 148 042 059 003 194 052 1.39
C12:0 253 124 035 114 097 069 288 080 9.07 471 220 177 295

C13:0 131 123 052 070 061 016 485 312 482 432 325 082 144
C14:0 548 602 618 675 730 516 724 262 095 136 166 221 063
C14:1 258 040 044 047 073 057 097 032 027 037 014 018 0.64
C15:.0 095 097 042 053 113 094 285 095 083 083 095 074 045
C15:1 026 031 133 050 039 058 015 019 010 010 101 187 0.73
C16:0 31.10 30.46 3249 2814 27.00 26.86 36.38 5791 2656 35.76 19.85 24.98 22.05
C16:1 472 151 118 206 189 176 0.00 415 457 700 220 537 397
C17:0 1655 268 013 149 317 322 003 113 272 294 199 311 253
C17:1 027 002 006 011 006 016 036 019 048 060 024 224 0.03
C18:0 1166 2053 11.33 1315 17.06 19.93 1271 263 293 4.02 062 054 584

c18:1n%t 205 494 115 471 592 626 042 181 001 021 547 560 475
C18:1n9¢ 8.82 1417 032 1094 1598 1144 937 388 938 1081 324 376 253
c18:2n6t 041 023 011 034 039 027 003 039 001 008 017 247 0.76
C182n6c 6.92 338 101 249 226 222 002 223 1113 1051 875 479 8.09
c18:3n3 649 537 292 15636 434 331 001 945 1112 1241 1119 1681 2244
c183n6 059 036 021 033 007 012 001 028 057 046 060 238 045
C20:0 149 002 002 010 004 005 003 022 1046 0.02 014 0.08 042
C20:1 027 002 002 058 001 002 003 081 09 103 084 071 0.15
C20:2 020 008 016 018 001 042 002 070 004 008 048 010 0.25
C20:3n3 0.05 008 0.00 155 017 132 048 027 004 018 138 055 293
c20:3n6 011 020 271 041 016 204 260 018 005 019 811 276 2.083
C20:4n6 010 070 554 160 129 213 079 036 009 024 156 070 255
C:20:5n3 011 001 359 005 002 100 005 005 003 004 434 170 0.08
C21:0 034 004 037 025 008 050 001 057 006 007 024 004 0.14
C22:0 08 020 221 049 025 072 005 093 043 046 172 014 045
c22:1n9 174 030 425 080 267 119 04 065 023 036 182 031 038
C22:2 067 006 237 133 014 000 005 039 030 0.03 238 673 3.07
C226n3 060 000 0.00 005 000 093 001 022 018 005 0.02 032 0.81
C23:0 088 054 151 089 116 117 035 023 033 010 075 047 1.16
C24.0 205 085 342 078 155 247 001 094 030 035 250 1.8 0.62

C24:1 131 063 1334 042 099 159 035 034 005 006 175 070 092
SFA 61.72 6722 5929 5573 6252 62.67 8388 73.15 6045 5522 4432 3996 4247
UFA 38.28 32.78 40.71 4427 3748 37.33 1612 26.85 39.55 44.78 55.68 60.04 57.53

MUFA 22.02 2230 2209 2059 2863 2358 1205 1233 1598 20.53 16.71 20.74 14.11

PUFA 16.25 1048 1861 23.68 8.85 13.75 4.07 1452 2356 2425 3897 39.31 43.41
FA: Fatty acid, SFA: Saturated fatty acid, UFA: Unsaturated fatty acid, MUFA: Monounsaturated fatty acid, PUFA: Polyunsaturated fatty acid.
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