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Abstract

Arachidonic acid is a polyunsaturated fatty acid(PUFA) containing twenty
carbon atoms with four double bonds. The family of w-6 PUFA, including
arachidonic acid as well as r-linoleic acid, was served as intermediates in the
formation of several key prostaglandin and leukotrienes. Several fungal strains of
the genus Mortierella accumulate high amounts of arachidonic acid. In this
study experiments were carried out to optimize the culture conditions for the
mass production of fungus Mortierella alpina DSA-12 and lipid production with
high proportion of polyunsaturated fatty acids, especially arachidonic acid. The
batch culture was carried out in 500 L fermenter containing 50 g/L glucose, 18
g/L corn-steep powder and 100 mg/L MnSO4 under 25C, aeration rate of 0.5
vvm and agitation speed of 200 rpm without pH control. As a result, we could
be obtained 22 g/L. of cell mass with high contents of lipid (121 g/L) and
arachidonic acid (5.1 g/L)

The intermittent fed-batch culture was performed in the medium containing 20
g/L glucose and 10 g/L corn-steep powder. The final glucose concentration was
170 g/L and pH was maintained at 55 ~ 6.0 by adding 14% ammonia solution.
It was shown relatively high cell concentration (70.5 g/L) with high contents of
lipid (45.8 g/L) and arachidonic acid (183 g/L). Therefore, when compared to
batch cultures, the high concentration of arachidonic acid could be obtained by
fed-batch culture using M. alpina DSA-12. These results imply that the
fed-batch culture of M. alpina DSA-12 was feasible in industrial purpose and

could be employed in the commercial production of arachidonic acid.

A

Arachidonic acid: polyunsaturated fatty acid 24 EFEEoA= A FHAHA
gn, 9x AEAH AFES Tt dFEY "5 AP linoleic acidE JTFA=R
o] FAEE F23 AW A Watelth Arachidonic acide A el AlE
obo] @ AlRo|n wa tjaAlxAd] #oEE postaglandin, thromboxane &9 o



&3 eicosanoids A4S 13 A TFARE o] &€}t Arachidonic acid Z¥FT o2+
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2 dFox A}8HE TFE Motierella alpina DSA-1201o.™, GY ®lA ( 2%
glucose, 1% Yeast extract )oll 15% agar® FH7lsted A3ttt Spore:
Czapek-Dox agar YA ollA] d& EAAEZ o] &3t on, A vt glucose 2% <+
yeast extract 1%7F 238 GYW A& o] &3t tt.

Bt 9lo] #4] : Glucose= glucose analyzer (YSI model sidekick, USA)S o] &3}
Row glycerol2 NH2 column (shidheido, Japan)& ©]&3to HPLC (Waters,
U.S.A)°l A RI detector2 ZFA3Ath old &ul= E3} acetonitriled EFI &
B AlgE Yo 4L 14 mL/min°l3 column® &%+ 40CE &t
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£ 30m X 032mm ID °l film $717} 0.25 mS! omegawax 3202 ©]-&3t3t}. FIDE 26
07C, injector= 250ColR 2™ sample injection®] ¥ 1 = 3}l split ratioe 100112
3tg k. Column® &%+ 180TColA 240C7HA] 3C/minl2 5235t £ 2™ holding
time 15%0|At}h AFRE carrer gass 240l 2oH flow rate= 1.0 mL/min® 3tk
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Fig. Profiles of cell and glucose concentrations, and lipid and arachidonic
acid production during the intermittent fed-batch culture of M. alpina
DSA-12 for the final glucose concentration of 170 g/L. The pH was
maintained at 55 ~ 6.0 by adding of 14% ammonia solution. The
composition of initial medium was 20 g/L glucose and 10 g/L. CSP.



