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Abstract The biochemical composition C N elements fat carbohydrate ash and amino acids of Prorocentrum
donghaiense was analyzed and the effects of P. donghaiense and Alexandrium catenella on the transport of materials through
a simulated marine food chain algae — Artemia salina  were investigated. The results showed that the content of
phenylalanine histidine and lysine in P. donghaiense was obviously lower than in other dietary microalgae. Fed with P.
donghaiense solely the gross conversion efficiencies GCEs of A. salina increased gradually when the algal densities were

lower than 4 x 10*cells/mL  and decreased gradually at higher densities. When fed with the mixture of P. donghaiense and
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the diatom Niizschia closterium A. salina preferred grazing on P. donghaiense to N. closterium and the GCEs of A. salina
decreased with the increasing density of P. donghaiense. When exposed to A. catenella at the densities of 10 — 10’ cells/
mlL  A. salina lost weight with no Chlorophyll a detected in their guts which indicated that A. salina didnt ingest the algal
cells. When the re-suspended cells and cell-free medium of A. catenella were mixed with N. closterium or P. donghaiense
respectively the grazing and GCEs of A. salina were all diminished. Consequently based on the results from this simple
food chain model we propose that the large-scale blooms of P. donghaiense and A. catenella in the East China Sea could
adversely affect zooplankton due to insufficient food or nutrition and therefore impact the materials transfer efficiency

through the food chain.
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Table 1 The relationships between algal number and its dry weight
Algae Regression equation Dry weight pg/cell
A. catenella Y =0.002x +0. 0317 R? =0.9808 2000
P. donghaiense Y =0. 0006x - 0. 0626 R? =0.9685 600
N. closterium Y =0. 00003 +0. 3606 R? =0.8719 30
2.2
2 C N 34. 42%
6.23% 38.95% 33.78% 19. 38%
7.89%
3 31.65%
15.75% 15.9%

1.5% 1.74% 0.34% 3
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2
Table 2 Principal biochemical composition of P. donghaiense % and comparison with other microalgae
% 9 121
Biochemical composition P. donghaiense Dry weight % Other microalgae Dry weight %
Carbon 34.42 17 ~69
Nitrogen 6.23 3.5~11
Protein 38.95 22 ~70
Crude fat 7.89 2.1~10
Total carbohydrate 33.78 16 ~44
Ash 19.38 7.5 ~49
3
Table 3 Amino acid composition and content of P. donghaiense %
% 9% 1218
Amino acid composition P. donghaiense Dry weight % Other microalgae Dry weight %
essential amino acid
Leu 2.89 1.86 ~5.46
Arg 2.79 1.23~3.23
Val 1.94 2.10~5.11
Lys 1.74 1.62~4.17
Phe 1.5 1.87 ~3.49
Thr 1.43 1.26 ~2.94
Ile 1.34 1.44 ~3.89
Met 1.03 0.09 ~0.77
His 0.34 0.38 ~0.86
non-essential amino acid
Glu 4.10 3.51~9.74
Asp 3.16 2.46 ~6.09
Ala 2.67 1.60 ~4.94
Gly 2.13 1.80~3.34
Ser 1.46 1.16 ~2.83
Pro 1.31 0~4.86
Tyr 1.07 0.24 ~3.06
Cys 0.71 0~0.33
31.65 27.0~59.90
2.3
2.3.1
1
4 x10*cells/ml  1.75 x 10°cells/ml
2.3.2
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Fig. 1  Gross conversion efficiency in dry weight from P. donghaiense A or N. closterium B to A. salina
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Fig.2 The dry weight grazed by A. salina A and its gross conversion efficiency in the mixture of P. donghaiense and N. closterium B in each
experimental group
a NC P<0.05 b PD P<0.05 a significantly different
from NC control b significantly different from PD control
Single N. closterium NC 100 x 10*cells/ml  P. donghaiense PD 4 x 10*cells/ml
Mix] Mix2 Mix3 Mix4 100 x 10* cells/ml 1x10* 3 x10* 6 x10* 9 x 10* cells/ml N.

closterium at the density of 100 x 10* cells/ml mixed with P. donghaiense at the density of 1 x 10* 3 x10* 6 x 10* and 9 x 10*cells/ml respectively

2.4
2.4.1
3A 15h a 0. 15mg/mg
a P <0.05
3B
P>0.05 P <0.05
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Fig.3  Grazing and gross conversion efficiency of A. salina on A. catenella
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Fig.4 Effects of re-suspended cells and cell-free medium of A. catenella on feeding and gross conversion efficiency of A. salina on N. closterium
Control CT N. closterium 100 x10*cells/ml ~ RC1 RC2 RC3 100 x 10* cells/ml Icells/ml
10cells/ml  100cells/ml N. closterium at the density of 100 x 10* cells/ml mixed with re-suspended cells
of A. catenella at the density of 1 10 and 100 cells/ml respectively M1 M2 M3 100 x 10* cells/ml Iml 10ml 100ml
0.12% 1.2% 12.5% N. closterium at the density of 100 x 10* cells/ml mixed with 1 10 and 100 milliliter

cell-free medium of A. catenella respcetively
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Fig. 5 The effects of re-suspended cells and cell-free medium of A. catenella on feeding and gross conversion efficiency of A. salina on

P. donghaiense

Control CT  P. donghaiense 4 x 10* cells/ml RC1 RC2 RC3 4 % 10* cells/ml lcells/ml  10cells/ml
100cells/ml re-suspended cells RC P. donghaiense at the density of 4 x 10* cells/ml mixed with re-
suspended cells of A. catenella at the density of 1cells/ml 10cells/ml and 100cells/ml respectively M1 M2 M3 4 x 10 cells/ml

Iml 10ml 100ml 0.12% 1.2% 12.5% cell-free medium M P. donghaiense at the density of 4

x 10*cells/ml mixed with 1 10 and 100 milliliter cell-free medium of A. catenella respectively
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