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Table S.1. Main characteristics for each chemical investigated in this study. *(V vs. SHE; 

pH 7) 

 

Chemical 

Reagent 

Redox 

potential, 

E0* 

Life-

time 
Possible major action mechanism 

Target 

Concentration 

Main 

References 

H2O2 1.8 
Hours 

to days 

Extracellular: Passive diffusion trough cell 

membrane porins. Lipid peroxidation.  

Intracellular: Inhibition of peroxidase 

activity, metabolic activity, and 

photosynthesis. Internal Fenton process 

0 – 10 mg·L-1 

(0-0.29 mM) 

 

[1–4] 

C2H4O3 

(PAA) 
1.4 

Minutes 

to hours 

Extracellular: PAA easily adsorb onto cell 

membrane (alkyl moiety which provides 

hydrophobic characteristics). Passive 

diffusion and oxidize sulfhydryl (−SH) and 

sulfur bonds (S−S). Damage on outer 

membrane lipoproteins. Lipid 

peroxidation. 

Intracellular: Inhibition of catalases, 

denaturalization of DNA. Internal Fenton 

process.   

0 – 2 mg·L-1 

(0-0.026 mM) 
[1,5–8] 

S2O8
2- 

(PDS) 
2.1 

Days to 

months 

Extracellular: Cell membrane 0 – 192.13 mg·L-1 

(0-1 mM) 
[1,9] 

HSO5
-  

(PMS) 
1.82 Hours 

Extracellular: Changes in the proteins in 

cell membranes. Fast reaction with 

dissolved anions 

0 – 2 mg·L-1 

(0-0.018 mM) 
[10] 

NaClO 1.4 
Hours 

to days 

Extracellular: Disrupt cell membrane 

integrity 

Intracellular: chlorophyll 

autofluorescence, intracellular esterase 

activity, primary productivity 

0 – 4 mg·L-1 

(0-0.05 mM) 
[1,11,12] 
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Table S.2. Growth rates calculated for both P. parvum and H. akashiwo upon exposure 

to different concentration of reagents tested (H2O2, PAA, PMS, PDS, NaClO). The 

growth rate has been calculated during the exponential growth of each microalgae, which, 

in general, has been up to day 14: P. parvum and day 9: H. akashiwo. 

 

Reagent Species  Growth rate µ (d-1) ± S.D. 

H2O2 

 Control 2.5 mg/L 5 mg/L 7.5 mg/L 10 mg/L 

P. parvum 0.25 ± 0.02 0.28± 0.01 0.20± 0.03 0.15± 0.02 -0.06± 0.04 

H. akashiwo 0.18 ± 0.01 0.18± 0.01 0.18± 0.01 0.12± 0.02 -0.15± 0.01 

PAA 

 Control 0.1 mg/L 0.5 mg/L 1 mg/L 2 mg/L 

P. parvum 0.27 ± 0.01 0.26± 0.01 -0.10± 0.01 -0.07± 0.01 -- 

H. akashiwo 0.16 ± 0.01 0.13± 0.02 0.08± 0.03 0.06± 0.05 0.06± 0.01 

PMS 

 Control 0.1 mg/L 0.5 mg/L 1 mg/L 2 mg/L 

P. parvum 0.26 ± 0.01 0.25± 0.02 0.20± 0.03 -0.12± 0.05 -0.08± 0.10 

H. akashiwo 0.18 ± 0.01 0.17± 0.01 0.22± 0.03 0.18± 0.01 0.12± 0.02 

PDS 

 Control 19.21 mg/L 48 mg/L 144 mg/L 192 mg/L 

P. parvum 0.25 ± 0.01 0.27± 0.01 0.25± 0.01 0.25± 0.01 0.25± 0.01 

H. akashiwo 0.15 ± 0.01 0.12± 0.02 0.14± 0.01 0.13± 0.02 0.12± 0.01 

NaClO 

 Control 0.5 mg/L 1 mg/L 2 mg/L 4 mg/L 

P. parvum 0.28 ± 0.01 0.26± 0.01 0.25± 0.01 0.01± 0.02 -- 

H. akashiwo 0.18 ± 0.01 0.18± 0.01 0.17± 0.01 0.16± 0.02 0.13± 0.01 
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Table S.3a. Fitted parameters obtained from modelling the concentration-response 

curves represented on Figures 1-5. Each model parameter has been obtained from Eq. 3 

and for each reagent (H2O2, PAA, PMS, NaClO) at specific incubation days (from day 2 

to day 14) and for both target microalgae: Prymnesium parvum (Table S3a) and 

Heterosigma akashiwo (Table S3b).  

 

Species Reagent 
Integration 

time (d) 
f ± SE (p-value) 

x0 ± SE (p-value) 

(ppm) 
b ± SE (p-value) R2 

P. parvum H2O2 4 0.00 ± 0.47 (1.000) 12.82 ± 13.29 (0.367) 0.99 ± 2.67 (0.722) 0.737 

  7 0.00 ± 0.26 (1.000) 7.09 ± 1.27 (0.001) 1.72 ± 0.66 (0.035) 0.768 

  9 0.00 ± 0.12 (1.000) 6.71 ± 0.83 (0.000) 2.46 ± 1.18 (0.075) 0.830 

  11 0.00 ± 0.04 (1.000) 7.12 ± 0.43 (0.000) 4.01 ± 1.28 (0.016) 0.921 

  14 0.00 ± 0.04 (1.000) 6.45 ± 0.36 (0.000) 3.52 ± 0.80 (0.003) 0.958 

P. parvum PAA 4 1.56 ± 2.88 (0.604) 0.34 ± 0.08 (0.004) 1.93 ± 0.40 (0.002) 0.948 

  7 0.31 ± 1.16 (0.795) 0.32 ± 0.27 (0.281) 4.20 ± 7.69 (0.602) 0.967 

  9 0.02 ± 0.72 (0.981) 0.32 ± 0.63 (0.625) 5.40 ± 23.75 (0.827) 0.985 

  11 0.46 ± 0.50 (0.386) 0.33 ± 1.67 (0.848) 6.90 ± 82.40 (0.936) 0.991 

  14 0.50 ± 0.31 (0.156) 0.34 ± 6.94 (0.963) 8.75 ± 443.96 (0.985) 0.996 

P. parvum PMS 4 3.22 ± 1.72 (0.103) 0.51 ± 0.05 (0.000) 2.11 ± 0.29 (0.000) 0.975 

  7 0.97 ± 1.27 (0.469) 0.40 ± 0.05 (0.000) 2.16 ± 0.38 (0.001) 0.977 

  9 0.01 ± 0.64 (0.988) 0.40 ± 0.04 (0.000) 2.34 ± 0.52 (0.003) 0.983 

  11 0.00 ± 0.56 (1.000) 0.39 ± 0.04 (0.000) 2.50 ± 0.60 (0.004) 0.985 

  14 0.00 ± 0.59 (1.000) 0.44 ± 0.04 (0.000) 3.86 ± 2.06 (0.103) 0.975 

P. parvum NaClO 4 0.38 ± 0.20 (0.104) 1.47 ± 0.09 (0.000) 3.18 ± 0.52 (0.001) 0.957 

  7 0.21 ± 0.15 (0.217) 1.28 ± 0.07 (0.000) 3.78 ± 0.66 (0.001) 0.970 

  9 0.00 ± 0.11 (1.000) 1.23 ± 0.06 (0.000) 4.35 ± 0.79 (0.001) 0.977 

  11 0.00 ± 0.14 (1.000) 1.17 ± 0.06 (0.000) 4.30 ± 1.02 (0.004) 0.970 

  14 0.00 ± 0.21 (1.000) 1.10 ± 0.08 (0.000) 3.64 ± 1.07 (0.011) 0.957 
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Table S.3b. Fitted parameters obtained from modelling the concentration-response 

curves represented on Figures 1-5. Each model parameter has been obtained from Eq. 3 

and for each reagent (H2O2, PAA, PMS, NaClO) at specific incubation days (from day 2 

to day 14) and for both target microalgae: Prymnesium parvum (Table S3a) and 

Heterosigma akashiwo (Table S3b). 

 

Species Reagent Integration 

time (d) 

f ± SE (p-value) x0 ± SE (p-value) 

(ppm) 

b ± SE (p-value) R2 

H. akashiwo H2O2 4 0.00 ± 0.01 (1.000) 6.82 ± 0.13 (0.000) 4.64 ± 0.45 (0.000) 0.993 

  7 0.00 ± 0.01 (1.000) 6.67 ± 0.15 (0.000) 5.86 ± 0.77 (0.000) 0.990 

  9 0.00 ± 0.01 (1.000) 6.81 ± 0.16 (0.000) 6.11 ± 0.98 (0.000) 0.989 

  11 0.00 ± 0.01 (1.000) 6.96 ± 0.17 (0.000) 6.17 ± 1.10 (0.001) 0.986 

  14 0.00 ± 0.01 (1.000) 7.19 ± 0.20 (0.000) 6.18 ± 1.31 (0.002) 0.979 

H. akashiwo PAA 4 0.92 ± 0.34 (0.031) 2.93 ± 0.42 (0.000) 2.15 ± 0.35 (0.000) 0.895 

  7 0.51 ± 0.28 (0.112) 2.70 ± 0.35 (0.000) 2.16 ± 0.45 (0.002) 0.902 

  9 0.43 ± 0.31 (0.203) 2.71 ± 0.38 (0.000) 2.03 ± 0.44 (0.003) 0.906 

  11 0.27 ± 0.25 (0.317) 2.88 ± 0.45 (0.000) 2.00 ± 0.53 (0.007) 0.918 

  14 0.88 ± 0.54 (0.147) 5.64 ± 1.99 (0.025) 1.43 ± 0.14 (0.000) 0.918 

H. akashiwo PMS 4 0.00 ± 0.00 (0.295) 1.95 ± 0.31 (0.002) 1.79 ± 1.15 (0.181) 0.835 

  7 0.00 ± 0.01 (1.000) 1.99 ± 0.11 (0.000) 9.65 ± 0.84 (0.763) 0.803 

  9 0.00 ± 0.15 (1.000) 2.01 ± 0.10 (0.000) 6.05 ± 16.26 (0.721) 0.795 

  11 0.00 ± 0.13 (1.000) 2.10 ± 1.00 (0.075) 7.87 ± 81.95 (0.926) 0.852 

  14 0.00 ± 0.12 (1.000) 2.17 ± 2.74 (0.455) 8.62 ± 139.20 (0.952) 0.891 

H. akashiwo NaClO 4 0.01 ± 0.04 (0.879) 3.85 ± 0.36 (0.000) 7.87 ± 19.44 (0.698) 0.960 

  7 0.07 ± 0.06 (0.316) 3.20 ± 0.21 (0.000) 4.15 ± 0.94 (0.003) 0.945 

  9 0.10 ± 0.06 (0.143) 3.13 ± 0.17 (0.000) 3.96 ± 0.68 (0.001) 0.958 

  11 0.07 ± 0.05 (0.224) 3.23 ± 0.16 (0.000) 3.81 ± 0.65 (0.001) 0.967 

  14 0.05 ± 0.04 (0.281) 3.48 ± 0.13 (0.000) 3.43 ± 0.56 (0.001) 0.977 
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