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Fig. 1 Effect of acidification on the density of A. minutum
under different N/P ratios
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Fig. 2 Effect of acidification on the chlorophyll a content of A. minutum under different N/P ratios
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Fig. 3 Effects of acidification on nutrient content in 4. minutum culture medium under different N/P ratios
#: I:pH=8.0,N/P=80: 1; II:pH=7.5,N/P=80: 1; Ill: pH=8.0, N/P=40 : 1; IV: pH=7.5, N/P=40 : 1
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Fig. 4 Effect of acidification on the total amount of PST of
an A. minutum cell under different N/P ratios
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Fig. 6 Effects of acidification on the total amount of extra-
cellular PST in A. minutum under different N/P ratios

H#: 1:pH=8.0,N/P=80 : 1; II: pH=7.5,N/P=80 : 1; Il: pH=8.0,
N/P=40 : 1; IV: pH=7.5, N/P=40 : 1
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Fig.8 Effects of acidification on the ratio of total extracel-
lular PST to total intracellular PST in A. minutum
under different N/P ratios
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Abstract: In this paper, paralytic shellfish toxin (PST)-producing algae were cultivated under laboratory-simulated
seawater eutrophication and acidification conditions, using the algae cell counting method, spectrophotometry,
HPLC-MS, and other analytical methods, to explore the effects of an acidified seawater environment under different
N/P ratios on Alexandrium minutum growth, nitrogen and phosphorus nutrient absorption, toxicity, and other pa-
rameters. The results showed that acidified seawater promoted, to a certain extent, the growth and intracellular ac-
cumulation and extracellular release of PST in 4. minutum and, to a greater extent, the extracellular PST content.
Meanwhile, acidification promoted the oxidation of less toxic N-H gonyautoxin (GTX2 and GTX3) into more toxic
N-OH gonyautoxin (GTX1 and GTX4), leading to increased cytotoxicity of 4. minutum and toxicity in the culture
medium. The increased N/P ratio in seawater had the benefit of elevating the toxin content and toxicity of A. minu-
tum to a certain extent but did not promote the growth of 4. minutum and decreased the intracellular phosphorus

reserves.
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