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Abstract

Abstract

Arachidonic acid is a kind of ®-6 polyunsaturated fatty acid (PUFA), it has
many physiological functions, like improving brain development in infants and
young children, regulating nerve conduction, and reducing cholesterol levels, so it is
widely applied in dietary nutrition, medicine, and cosmetics fields. Traditional ARA
mainly comes from animal oils, which is difficult to meet the market demand.
Therefore, the production of ARA by microbial fermentation, which is thought to be
the most prominent ARA source, has been widely reported and industrialized with the
advantages of not being dependent to their origin, and also this technique proves to
have a high rate of production. The Mortierella strain is considered to give an
excellent production of ARA.

This research is based on an ARA generating strain—M. alpina LU166, which is
isolated independently by our lab. From the point of the fatty acids metabolism and
ARA synthesis ways, effects of several factors on the fermentation were investigated.
Firstly, it’s found that the mycelial morphology can be steadily kept as fluffy small
pellets when cultured in baffled flask which is more favorable to the accumulation
of total lipids and ARA than that by filaments and big pellets. Secondly, when adding
the combination of the optimized concentration of B vitamins (VB3, VB2, biotin, and
calcium pantothenate)into the culture, the biomass, totallipids and ARA Yyield
increased by 10%, 30% and 16%, respectively, compared to the control group. Then,
the results of adding exogenous oils into the culureshowed that the addition of 0.2%
oleic acid was the most conducive to the ARA synthesis of M. alpina LU166, and
total lipids and ARA vyield increased by 26% and 12%, respectively, compared with
the control group.While the addition of high desaturation soybean oil has inhibitory
effect on fatty acids synthesis. Finally, the results showed that it mainly promoted cell

growth when the malic acid was added in the intial stage of the fermenation, , it



Abstract

accelerated ARA biosynthesis markedly when it was added in the stable phase. The
addition of monosodium glutamate (MSG) on the stable stage was mainly favorable
for the accumulation of total lipids. When using the combined addition of malic acid
and MSG during the intial and stable stage, it was beneficial for both cell growth , and
ARA synthesis of M. alpina LU166. The biomass, total lipids and ARA Yyield
increased by 21%, 51% and 21% , respectively, compared with the control group.
Considering the biosynthesis pathway of PUFA in the oleaginous
microorganisms, the research strategies investigated in the present work was as the
following: to improve dissolved oxygen by using baffled flasks, to enhance the
metabolic flux by adding B group vitamins, to provide the precursors of fatty acids by
adding exogenous fatty acids and to produce more NADPH by adding malic acid and
MSG. The results exihibited that all the yields were increase to some degree under the
application of those strategies. It provides a theoretical basis for the analysis of ARA
synthetic pathway, and the references for the optimization of large-scale fermentation

process.
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