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Figure S1. Concentration-response relationships for C. hirtus after 24 h exposure to single compounds, used for the 
calculation of expected mortality in the Toxic Unit (TU) approach. Curves are shown for (a) Cd, (b) Zn, and (c) ZnO, 
with concentrations expressed in mg L⁻¹. 
 
Table S1. Shapiro–Wilk normality test results for non-enzymatic antioxidant endpoints (TPC, DPPH, HRSA) in C. hirtus 
after 24 h exposure to single compounds, Cd + ZnSO₄ mixtures, and Cd + ZnO mixtures. 
 

Assay Experiment 
No. of groups 

tested 
Groups with p > 

0.05 
Normality 
satisfied 

TPC Single 12 12 Yes 
TPC HM_Mix (Cd+ZnSO₄) 6 6 Yes 
TPC NP_Mix (Cd+ZnO) 6 6 Yes 
DPPH Single 5 5 Yes 
DPPH HM_Mix (Cd+ZnSO₄) 6 6 Yes 
DPPH NP_Mix (Cd+ZnO) 6 6 Yes 
HRSA Single 5 5 Yes 
HRSA HM_Mix (Cd+ZnSO₄) 6 6 Yes 
HRSA NP_Mix (Cd+ZnO) 6 6 Yes 

p-values > 0.05 indicate no significant deviation from normality. 

 



 

 

Table S2. Levene’s test results for homogeneity of variances for non-enzymatic antioxidant endpoints (TPC, DPPH, 
HRSA) in C. hirtus after 24 h exposure to single compounds, Cd + ZnSO₄ mixtures, and Cd + ZnO mixtures. 

Assay Experiment Levene’s p-
value 

Homogeneity 
satisfied 

TPC Single 0.98 Yes 

TPC Cd+ZnSO₄ 0.63 Yes 

TPC Cd+ZnO 0.76 Yes 

DPPH Single > 0.60 Yes 

DPPH Cd+ZnSO₄ > 0.70 Yes 

DPPH Cd+ZnO > 0.65 Yes 

HRSA Single > 0.80 Yes 

HRSA Cd+ZnSO₄ > 0.70 Yes 

HRSA Cd+ZnO 0.76 Yes 
p-values > 0.05 indicate no significant deviation from homogeneity of variances. 

 
Table S3. Shapiro–Wilk normality test results for non-enzymatic antioxidant endpoints (CAT, GST, GPx, SOD) in C. 
hirtus after 24 h exposure to single compounds, Cd + ZnSO₄ mixtures, and Cd + ZnO mixtures. 

Assay Experiment 
No. of groups 

tested 
Groups with 

p > 0.05 
Normality 
satisfied 

CAT Single 13 12 Yes 

CAT HM_Mix (Cd+ZnSO₄) 7 7 Yes 

CAT NP_Mix (Cd+ZnO) 7 6 Yes 

GST Single 13 12 Yes 

GST HM_Mix (Cd+ZnSO₄) 7 7 Yes 

GST NP_Mix (Cd+ZnO) 7 6 Yes 

GPx Single 13 11 Yes 

GPx HM_Mix (Cd+ZnSO₄) 7 7 Yes 

GPx NP_Mix (Cd+ZnO) 7 6 Yes 

SOD Single 13 11 Yes 

SOD HM_Mix (Cd+ZnSO₄) 7 7 Yes 

SOD NP_Mix (Cd+ZnO) 7 5 Yes 
p-values > 0.05 indicate no significant deviation from normality. 

 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

Table S4. Levene’s test results for homogeneity of variances for non-enzymatic antioxidant endpoints (CAT, GST, GPx, 
SOD) in C. hirtus after 24 h exposure to single compounds, Cd + ZnSO₄ mixtures, and Cd + ZnO mixtures. 

Assay Experiment 
Levene’s 
p-value 

Homogeneity 
satisfied 

CAT Single 0.57 Yes 
CAT HM_Mix (Cd+ZnSO₄) 0.93 Yes 
CAT NP_Mix (Cd+ZnO) 0.90 Yes 
GST Single 0.95 Yes 
GST HM_Mix (Cd+ZnSO₄) 0.99 Yes 
GST NP_Mix (Cd+ZnO) 0.46 Yes 
GPx Single 0.48 Yes 
GPx HM_Mix (Cd+ZnSO₄) 0.72 Yes 
GPx NP_Mix (Cd+ZnO) 0.56 Yes 
SOD Single 0.89 Yes 
SOD HM_Mix (Cd+ZnSO₄) 0.67 Yes 
SOD NP_Mix (Cd+ZnO) 0.81 Yes 

p-values > 0.05 indicate no significant deviation from homogeneity of variances. 

 
 


