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Enhancing lipid productivity in microalgae by mutation induction
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ABSTRACT: The aim of this study was to examine the ability of herbicide quizalofop on increasing
the intracellular lipid accumulation in microalgae. Chlorella sp. was cultured in liquid media containing
quizalofop at the start concentration of 1 pM. The survival cells were selected and continue cultured in
2.5,5,7.5,10, 12.5 and 15 puM quizalofop-containing media (respectively). After seven rounds of
mutation-selection, three mutagenized treatments at 5, 7.5 and 10 uM quizalofop were selected and
named as M5, M7.5 and M10, respectively. The selected microalgae were cultured for determine the
specific growth rate, biomass yield, biomass productivity, lipid content and lipid productivity compared
with the wild type. The results showed that mutagenized microalgae M10 yielded the highest lipid content
0.9% and lipid productivity 0.15 g/L/d which were significantly higher than the wild type up to 34.33
and 36.36%, respectively. This study highlights the ability to enhance intracellular lipid accumulation
in microalgae using random mutagenesis by herbicide. This approach can be used to improve lipid
productivity in microalgae as potential feedstock for biodiesel production in future breeding programs.
Keywords: Herbicide, microalgae, lipid productivity
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Figure 1 The growth of microalgae cultured in media containing quizalofop at the concentration of 1, 2.5,

5,7.5,10, 12.5, and 15 uM for 10 days
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Patel et al. (2016) ﬁﬂmm?nmﬂﬁuﬁumwém
Synechocystis PCC 6803 fa8ids EMS WiN Angiiiig
nane D7 SiBsnnuisTugegaiiedieuiuanawig
Fufnds 32.8% FiINg e En
mananeiugamalitBunnsiniune lusadiia
Wnau Zhang et al. (2016) Anen1sdniinisnane
WG au3e Desmodesmus sp. S81 waz G41 gl
38 EMS WUt éneiugnans S5 uay G3 Hifiunmu
iﬁﬁu@ﬂqm 48.41% UAT 46.01% (ANATAL) %@zﬂ;@ndq
Flum’]ﬁﬁuﬁ:o%lﬁu Desmodesmus sp. S81 uay G41
(ANA1AL) Doan WAz Obbard (2012) NNNNsdnIn
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WU @1eiugnane MT-15 ﬁﬁuﬁmﬁﬁﬁugqth
92812 exponential phase (10 34) WA stationary phase
(18 41 WNAL 16.2 waz 50.8% e?jlnglqndﬂumuéw
Wuﬁﬁtnﬁu 7.6 LAY 34% (ANNANAL)
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U (ANAAL) ?ngqnfhmwémmﬂﬁuﬁ&iﬂLauﬁ'ﬁ
152 RVBNWNNSHARINIT 0.11 nF/AR/TY athed
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Anwanisdnuanisnataiugluainine
Desmodesmus sp. S81 uay G41 Tagi s EMS wuan
aneugnane S5 uay G3 fusz@vanmmsnamieis
494 0.019 Uax 0.0017 NFN/ANT/TU (AINANAL) 4
zgqndﬂumuéwmﬂﬁuﬁﬁiuﬁm Lee et al. (2014)
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Table 1 Specific growth rate, Biomass, Biomass productivity, Lipid content and Lipid productivity of wild

type and mutagenized cells

Algal Specific growth Biomass Biomass Lipid content Lipid productivity
strain rate (%) (g/L) productivity (%) (g/L/d)
(g/L/d)
WT 0.18 £ 0.02a 0.68 + 0.06a 0.10 £ 0.01a 0.67 £ 0.03b 0.11 £ 0.00a
M5 0.20 £ 0.03a 0.64 + 0.03a 0.10 £ 0.01a 0.62 + 0.04b 0.10 £ 0.01a
M7.5 0.20 £ 0.01a 0.67 £ 0.07a 0.10 £ 0.00a 0.85 £ 0.67a 0.14 £ 0.01b
M10 0.20 £ 0.01a 0.69 + 0.04a 0.10 £ 0.01a 0.90 £ 0.09a 0.15+0.01b
F test ns ns ns ** **

Data in the column followed by different letter are significantly different based on Fisher's LSD test

**Significant difference at (P < 0.01)
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