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Abstract

The interaction of phosphorus (P) and iron (Fe) on growth and lipid production of microalga,
Desmodesmus quadricauda was studied. The experiments were performed as factorial design (5x5) with
5 concentrations of phosphorus 28, 142, 285, 427 and 569 mg P/l and iron 15,10 ,5 ,1 and 02 mg Fe/l.
The concentration of P and Fe in Chlorella medium was used as the control (285 mg P/l and 10 mg Fe/l).
The result showed the interaction of phosphorus and iron on specific growth rate (p = 0.01), biomass
(p = 4.00x10™), lipid content (p = 8.13x10°) and lipid yield (p = 0.009) of alga. The maximum specific
growth rate (0.23+0.06 /d) and biomass (1.91+0.09 g/l) of alga were obtained with cultivated in P:Fe 142:10
and 427:2 mg/l, respectively. The alga cultivated in P:Fe 569:1 mg/I showed the maximum lipid content,
lipid yield and lipid productivity of 24.98+5.03%, 0.41+0.06 g/l and 45.06£5.23 mg/l/d, respectively.
The present study showed that P:Fe 569:1 mg/l was the optimum ratio for cultivation of D. quadricauda
because this alga gave the highest lipid yield. The result indicated that this alga could be used as an

alternatively potential source for biodiesel production.
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Table 1 Biomass and lipid production of D. quadricauda cultured in Chlorella medium under different P:Fe ratios.

P(mg/l) Fe u(/day) Biomass (g/l)  Lipid content (%) Lipid yield Lipid productivity
(mg/l) (g/l) (mg/l/d)
28 1 0.1120.01% 0.73+0.08°  22.89+2.26% 0.17+0.02°°°%" 25 50+0.58"
5  0.16+0.01°°% 0.73x0.08°  14.26+0.12°*  0.10+0.01%*° 22.74+1.52°°
10 0.12+#0.01°™  1.30£0.07%"  15.1620.25""  0.204£0.01°°%"  18.60+1.27%"
15 0.12#0.01°™  1.30£0.11%"  15.3520.12°¢  0.2040.02°°°®"  18.32+2.17%"
20 0.16+0.027°°%  1.25+0.06°"" 12.70+1.08™°  0.16+0.01%°°°°®  19.76+2.77%
142 1 0.15+0.00™  1.36+0.08°®  17.81+5.50™"  0.24+0.08°" 26.26+8.27"
5 0.13#0.01%°  1.11£0.04** 11.91+0.51®°  0.13+0.01°°""  15.31+1.05®
10 0.23+0.06° 1.2740.03°"  10.8740.15™°  0.14+0.00™°"  24.78+6.36"
15 0.12+0.01°  1.7120.04"  10.32+0.19°°  0.1820.00°°%" 12.62+1.07%"
20 0.13x0.01%°  1.75+0.04"  10.00£0.20*°  0.17+0.01%°°%°" 12.72+0.91%
285 1 0.13+0.01%°  1.43+0.09" 17.58+3.36™°° 0.26+0.07" 22.56+2.23%°
5 0.15+0.01°°  1.7520.10"  13.29+0.24°°  0.2440.01°" 19.84+1.70%
10 0.1940.02°°%  1.1420.13* 10.42+0.14°*  0.124#0.01°*  19.67+1.99"
15 0.15+0.02°"°  0.99+0.10°" 17.75+8.74™%  0.1620.01°°%% 22 .67+8.18°™
20  0.15+0.03™  0.97+0.02*° 8.84+0.19° 0.09+0.02% 13.39+2.62%
427 1 0.13+0.01%°  1.23+0.10°" 18.50+3.48°°  0.29+0.07°" 25.73+6.59
5  0.22+0.03% 1.2240.07°"  15.0240.40™°  0.18+0.01%°"" 33.16+5.57°
10 0.1940.03%  0.93+0.09™°  12.38+0.33°°  0.11+0.01%*** 23.14+3.33°
15 0.11+0.01° 1.1940.08™ 13.4240.13™°  0.16+0.01%°°°  15,0440.72%
20 0.11+0.01% 1.82+0.18' 12.70+1.18%™°  0.23+0.02°"  14.33+0.64™
569 1 0.19+0.03°°  1.66+0.07""  24.98+5.03° 0.41%0.06 45.06+5.23"
5  0.14+0.01°°  1.55+0.08°" 17.92+0.31%*°  0.28+0.01" 24.99+2.51%
10 0.14+0.03°  1.3520.33"®  15.60+0.11°°"  0.21£0.05°9"  22.48+5.33°"
15 0.12+#0.03°°  0.87x0.04  9.31+0.13% 0.08+0.00° 10.9242.21°
20 0.18+0.03™*  1.30+0.02°"  12.83+0.33°°  0.17+0.00°°%®" 22.90+3.97°

Values are mean = S.D. within the same column, significant differences are indicated by different superscripts (o< 0.05).
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Figure 1. Dry weight of D. quadricauda cultured in Chlorella medium under various P:Fe ratios
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Table 2 Lipid contents for some species of Scenedesmus and Desmodesmus in pass studies.

Algae Lipid content (%) References
D. quadricauda 8.84-24.98 This study
S. dimorphus KMITL 25 Ruangsomboon et al. (2013)
Scenedemus sp. LX1 53 Xin et al. (2010b)
Scenedemus sp. LX1 31-33 Xin et al. (2010a)
Scenedemus sp. LX1 35 Xin et al. (2011)
S. dimorphus EPS-5 8 Ho et al. (2012)
S. dimorphus CNW-N 22 Ho et al. (2012)
S. dimorphus SJTE-3 15-24 Tang et al. (2011)
S. rubescens 21-27 Lin and Lin (2011)
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