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Introduction 

The phytotoxicity of individual plant species 

utilized in phytoremediation systems must be 

assessed in order to improve the systems [1]. This 

study investigated the phytotoxicity of endocrine 

disruptors Nonylphenol and Bisphenol A in the 

plant species Pelargonium Zonale. 

 

Materials and methods 

The research was conducted over a 14-day period 

in a model solution under laboratory settings. 

Greenhouse conditions were reproduced, with a 

temperature ranging from 20 to 30 °C and an air 

humidity of 45 %.  

The model solution, which consisted of 20 L of 

tap water and 2 L of Hoagland's solution with a pH 

of 6.8, was placed in plastic trough. The plastic 

trough was then filled with 1 kg of Pelargonium 

Zonale seedlings secured with a metal mesh to 

ensure semi-submerged conditions. Finally, the 

model solution was spiked with 2 mg each of 

Nonylphenol, Tech. and Bisphenol A, 99+ %, 

standard solutions made by Sigma-Aldrich, diluted 

in 3 mL of Methanol. Aeration was added into the 

system utilizing a Champion CX-0098 air pump on 

the third day of the experiment. After the 

experiment was set up, 2 L of model solution was 

sampled on the fourth and fourteenth days. 

The model solution samples were prepared for 

analysis on a GC-MS device in accordance with the 

standard DIN EN ISO 18857-2:2012-01. The 

investigated analytes were quantified using the 

internal standard deuterated bisphenol A, 2,2-Bis(4-

hydroxyphenyl)propane-d16. 

 

Results 

Following the completion of the 14-day 

experiment, the efficiency of removing the 

Bisphenol A from the model solution using the plant 

species Pelargonium Zonale was 74 %, while the 

efficiency of removing Nonylphenol was 67 %. The 

course of reduction of the concentrations of the 

analysed analytes during the experiment is detailed 

in Table 1. 

Table 1. Reduction of the concentrations of the 

analysed analytes during the experiment 

 CBPA [mg L-1] CNP [mg L-1] 

0. day 0.091 0.091 

4. day 0.030 0.046 

14. day 0.024 0.030 

On the final day of the experiment, phytotoxicity 

characteristics such as leaf speckling, leaf margin 

necrosis (browning) and chlorosis (yellowing), leaf 

cupping, plant stunting, and even mortality of a few 

seedlings were observed. 

 

Conclusion 

The experiment demonstrated a considerable 

degree of phytotoxicity as well as a high success 

rate in reducing the concentrations of Bisphenol A 

and Nonylphenol utilizing the plant species 

Pelargonium Zonale, whose optimization for the 

goal of application requires additional testing. 
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