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Fig. 1 The effects of different phosphorus substrates on the growth of A . minutum
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Fig. 3 Effects of different phosphorus substrates on toxin composition of A. minutum
a. : b. ;oc. ; d. ATP

2.4 ,

2.5

21 :

9.71U , , 37 , ,
44. MU 1 , 10Hmol/ L.
) 5U ) 5. 13Hmol/ L, ,
1. 40Emol/ L
ATP )

B B

1.35Hmol/L 2. 13Hmol/L



470 36

50
T
B _aH
. W B
2% |[@awr
i
i
20 F
10 r
7 21 22 25 28
FiFRAtIEl/d
4
Fig.4 Variation of alkaline phesphatase activity of A. minutum during the experiment
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EFFECTS OF DIFFERENT PHOSPHORUS SUBSTRATES ON GROWTH
AND TOXIN GENERATION OF ALEXANDRI UM MINUT UM

ZHANG Qing Chun, YU Ren-Cheng', ZHOU Ming Jiang', WANG Y un-Feng’
LI Jun™, YAN Tian’
(Key Laboratory  Marine Ecology and Erwironmental Sdence, Insitute  Oceanology, Chinese Acadeny
Sciences, Qingdao, 266071; Graduate School, Chinese Academy of Sciences, Bejjing, 100039)
" (Key Laboratory of Marine Ecology and Envirormerial Science, Institute f Oceanology, Chinese Academy o
Sciences, (Qingdao, 266071)

Abstract Effects of three different phosphorus substrates, KH2PO4, glycerophosphate and ATP, on the growth
and toxin generation of Alevandrium minutum were studied. A. mimum cultured in 500ml flasks containing mod+
fied /2 medium with only 1Hmol/ L. dissolve inorganic phosphorus ( DIP) and no silicae was used in the expert
ment. The batch culture of the algae were maintained at (21 £0. 5) ‘C in 14L: 10D pattern (light intensity 4000
Ix). On the 21st day, when original phosphorus in the culture medium was depleted, three additional phosphorus
substrates, 1. e. KH2PO4, glycerophosphate and ATP, were added to make three separate groups, respectively.
And the concentration of phosphorus added was 10Hmol/ L. A control group was set with no phosphorus added. The
results showed that:

The adding of all the three different phosphorus substrates could promote the growth of A. minutum under
phosphorus- depleted condition. In stationary phase, the maximum cell concentraions reached 22700, 28400, and
27800 cells/ ml, respedively, much higher than the concentration of the control group.

Afier the addition of phosphorus substrates, the toxin contents per single cell of the three groups first decreased
from the same value of 18. 92 to 12. 86, 10. 55 and 8. 90 fmol/ cell, and then increased gradually to 22. 87, 23.98
and 21. 80 fmol/ cell, respectively. In contrast, the toxin contents in the control group increased gradually to 37. 16
fmol/ cell till the 31st day.

The toxin composition could be affected by the supply of phosphorus. GTX1 and GT'X4 became dominant in the
control group when the algae were limited by phosphorus. After phosphorus substrates being added, the ratio of
GIX1/4 decreased, while that of GI'X2/3 increased. On the contrary, no clear difference was observed in the sub-
strate- added groups in perspectives of affecting toxin level, and toxin cmposition in A. minutum.

Analytical results of alkaline phosphatase ( AP) activity showed that the groups added with dissolved organic
phosphorus ( DOP) had higher activity than that added with DIP. However, the control group had the highest ad v+
ty among all the groups. Therefore, AP adivity can be used as an indicator for phosphorus limitation for A. minu-
tum.

One day after adding 10Mmol/ L of those three phosphorus substances, the total concentration of phosphorus in
A. minutum cultures decreased so quickly that only 51%, 36% and 47% of KH2POs, glycerophosphate and ATP,
respectively, had left in A. minutum cultures. It is clear that A. minwum can use both DOP and DIP as the phos-
phorus sources for growth and toxin generation during which AP might play an important role in DOP utilization by
the algae.

Key words A. minutum, Alkaline phosphatase, Growth, Dissolved organic phosphorus ( DOP), Dissolved i
organic phosphorus ( DIP)



