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Abstract: Under iron-limited conditions, marine microorganisms are able to secrete low-molecular-weight, highly specific iron
chelators termed siderophores. These compounds scavenge iron from protein complexes or insoluble hydroxides in the
extracellular environment and transport it to the cell cytosol via a membrane-bound receptor protein in the microorganism. Iron
is a necessary requirement in marine ecosystems. Therefore research on siderophores is very significant to interpretation of high
nitrate low chlorophyll (HNLC) regions and iron hypothesis. However, it is not clear whether eukaryotic phytoplankton can
produce the iron-specific chelating compounds.

Therefore, a systematic investigation was carried out for siderophore secreted by P. donghaiense I.u under iron-limited
conditions. Parameters studied included the growth of the algae in iron-added and iron-deficient medium, the secretion of
siderophore during algae growth, and the effect of algae population inoculated on the siderophore production. Results showed
that the algae growth rate in iron-deficient medium was slower than those in iron-rich medium. Under iron-limited conditions,
the siderophore production increased along with algae growth. Maximum production was observed in the exponential growth
period. Thereafter the rate of algae growth and siderophore secretion started to decrease. Furthermore, increasing algae
populationt resulted in secreting more siderophore and shortening the time needed to reach maximum production.
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Table 1 Compositions in the medium of artificial seawater
Artificial seawater
NaCl CaCl, KBr H;BO; Na,SO, NaHCOj3 SrCl; « 6H,0 MgCl, « 6H,0O
Compositions
(gL D 21 1.17 0.1 0.03 4.1 0.2 0.017 11.12
Concentration
{/2 Nutrients f/2 Vtamines
NaH,PO, « H,O NaNO; Na,SiO; « 9H,O VB12 D-Biotin Thiamine HCI
Compositions Compositions
(mg L1 6 75 10 (pg L™H 0.5 0.5 100
Concentration Concentration
Aquil Trace metals
CuS0O, » 5H,0 (NH,)§Mo0;0,4 « 4H,0 CoCl; » 6H,0 MnCl; « 4H,O ZnSO, » 7TH,0O
Compositions
(pg LD 0.25 1. 85 0.6 4.55 1. 15
Concentration
1.3
Aquil s Na,EDTA « 2H,O  FeCl; « 6H,O .
s 24 h 1 s o
1.4
650 nm ,Fe(ll )-CAS ,  CAS o ,
Fe(ll )-CAS FeCll) s s CAS tsl,
Fe (I ) —CAS+L— Fe (Il ) —L+CAS AA=A( )—A( )
CAS Fe*" (1.5X10 " mol L") ,CAS (1.5X10 *mol L") \HDTMA (6X10 *mol L), HCI
s pH=5.6, 10000 r/min 40 min, 4 ml 1 ml CAS ,90 min
Agilent 8453 UV-Vis ( 10" “mol L™ ) s o
1.5
Agilent ICP-MS 7500c Fe , s H,

’ ’ 1076g 1471 °
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Fig. 2 Growth of P. donghaiense L.u and CAS—reactivity in iron—deficient mediums of nature seawater (N) and artificial seawater (A)
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