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Fig.1 The biomass changes of M. incisa cultured

during the starvation of nitrogen or phosphorus

FREBHREHT , RAUAFFEERKEER TFA AA PUFA 5 MUFA 528/ FE# b 6

Tab.1 Growth rate of M. incisa and its TFA,AA ,PUFA and MUFA contents in
dry weight under different culture conditions

532 2514 culture condition

200 wmol photons/(m? - s)

120 pmol photons/ ( m?

©s) 60 wmol photons/(m? - s)

C -N -p C -N -pP C -N -pP

KR/ [g/(d-L)] 0.075+ 0.054+ 0.047% 0.077+ 0.064+ 0.047+ 0.061+ 0.057+ 0.025%
grouth rate 0.005 0.01 0. 004 0.017 0.018 0.002 0.015 0.006 0.003
760+  16.86+ 16.94+  8.18+ 1594+ 14.23+ 7.393+ 14.39+  9.78 =

TFA/ (% 1)
0.772 1.335 1.431 0.356 0.041 1.110 0.19 0.514 0.273
1.46 = 5.50 + 3.30 = 1.88 % 7.03 + 4.40 = 1.96 + 6.94 = 3.24 %

AA/ (% T 1)
0.346 0.800 0.681 0.112 0.349 0.357 0.128 0. 444 0.111
4.87+  10.07+  9.38% 5.84+  11.20+  9.53 % 548+  10.58+  7.03z

PUFA/ (% T-%)
0.784 0.776 1.287 0.219 0.197 0.648 0.143 0.422 0.173
1.50 = 4.47 £ 5.28 + 1.01 = 2.30 + 2.75 + 0.68 + 1.65 + 1.17 =

MUFA/ (% )
0.131 0.780 0.165 0.076 0.163 0.398 0.024 0.551 0.072

T A BRI 3 R R LB P39 = ARifE 22 Co X I — PoDLAR; — N AL

Notes ; All the data are expressed as means + SE. C,control; — P,phosphate starvation; — N, nitrogen starvation.
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Fig.2 Total fatty acid content( left) and arachidonic acid composition ( right) in M. incisa

during the starvation of nitrogen or phosphorus
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Fig.3 The percentage of major fatty acid species in M. incisa while exposed to medium light

intensity and during the course of nitrogen starvation ( left) or phosphorus starvation ( right)
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Fig.4 Suggested main ( thick arrow) and subbranched

(thin arrow ) pathway of arachidonic acid synthesis in
M. incisa ,illustrating the effects of

nitrogen or phosphorus starvation on the synthesis
Full line represents the confirmed pathway, dash line represents

the uncertain pathway.
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Comparison of increased arachidonic acid content in Myrmecia incisa
cultured during the course of nitrogen or phosphorus starvation

TONG Mu, YU Shui-yan, OUYANG Long-ling, ZHOU Zhi-gang *
(Key Laboratory of Aquatic Genetic Resources and Utilization ,Aquaculture Division , E-Institute of Shanghai University ,
College of Fisheries and Life Science ,Shanghai Ocean University ,Shanghai 201306 , China)

Abstract: The growth rate and biomass, contents of arachidonic acid( AA) and other fatty acids in Myrmecia
incisa Reisigl H4301 , a freshwater green microalga rich in AA, were comparatively studied while cultured
between nitrogen and phosphorus starvation under different light intensities. It was found that either nitrogen
or phosphorus starvation could cause a reduced growth rate of this microalga as well as a resultant biomass.
If grown under a lower light intensity[ 60 wmol photons/(m® - s) ], the lowest average growth rate[ 0. 025
g/(d + L) ]of this microalga resulted from phosphorus starvation, which was nearly half of the growth rate
while grown in a complete BG-11 medium. Both of nitrogen and phosphorus starvation could increase the
contents of total fatty acids and AA,however,when this alga was exposed to low light intensity the positive
effect of phosphorus starvation was limited. High light intensity [ 200 wmol photons/(m® - s) ] was not
beneficial to the synthesis and accumulation of AA no matter how this microalga was cultured in the
complete or nitrogen-free or phosphorus-free media. The AA content gradually increased accompanying with
a decrease of linoleic acid content during the starvation. However, the oleic acid percentage also gradually
increased which limited more significantly the accumulation of AA in this microalga grown under phosphorus
starvation than nitrogen one. Based on the composition changes of every species of fatty acids, the main
synthesis metabolic pathway of AA suggested that it proceeded from linoleic acid to v-linolenic acid and then
to 20: 3w6 under nitrogen or phosphate starvation,and that the A6 desaturase was a rate-limiting enzyme. The
step in which w3 desaturase played was down regulated by nitrogen or phosphorus starvation, thus ensuring
the synthesis and accumulation of AA positively. Nitrogen starvation blocked the protein synthesis, and
phosphorus starvation caused the disorders of nucleic acid, carbohydrate and energy metabolism, which
resulted in the slow growth rate and the synthetic conversion of compounds into ones without nitrogen or
phosphorus as components. In such a case of nutrient starvation , therefore , the increase of total fatty acids and
AA contents in this microalga was enhanced. This research will lay a foundation for the further understanding
of the promotion mechanism of fatty acid contents especially of AA in M. incisa by a nutrient stress,and for
manipulation and optimization of AA commercial production on a large scale.

Key words: Myrmecia incisa; biomass; arachidonic acid( AA) ; nitrogen starvation; phosphorus starvation
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