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Zinc as essential metal occurring in several enzymes is important for both lower and higher 

plants. However, when applied in excess concentration it is extremely toxic to cells of algae and 

decrease of the total chlorophyll (Chi) content and Chi alb ratio in both higher plants' and Euglena 

gracilis2 were observed. The reduction of Chi may be due to sensitivity of the enzymes of Chi 

biosynthesis towards heavy metal ions 3 . 

The inhibition of oxygen evolution rate (OER) and Chla synthesis in green alga Chlorella 

vulgaris as well as inhibition of root growth of Sinapis alba caused by carboxylatozinc(II) and 

halogencarboxylatozinc(II) complexes was investigated4. The studied zinc(II) complexes were as 

follows: Zn(HCQO) 2, Zn(CH 3COO) 2.2.5 H 2 0 , Zn(CH 3 CH 2 COO) 2 , Zn(CH 3 CH 2 CH 2 COO) 2 ! 

Zn((CH 3) 2CHCOO) 2 s Zn(Cie i - | 2 COO) 2 . 2H 2 0 , Zn(ClCH 2 CH 2 COO) 2 , Zn(CH 3CH(CI)COO) 2, 

Zn(ICH 2COO) 2. 

The inhibitory activity determined for OER inhibition (pH = 7.2) in suspensions of Chlorella 

vulgaris (Chi content in the suspension 18 mg dm"3) expressed by IC50 values varied in the range of 

0.112 -1.362 mmol dm"3 and it showed a decrease in the following order; Zn(ICH 2COO) 2 > 

Zn(ClCH 2CH 2COO) 2 > Zn(ClCH 2COO) 2 > Zn(CH 3 CH 2 COO) 2 > Zn(CH 3 CH 2 CH 2 COO) 2 > 

Zn(CH 3COO) 2 .2.5H 20 > Zn((CH 3) 2CHCOO) 2 > Zn(HCOO) 2 indicating a quasi-parabolic course of 

OER-inhibiting activity on the lipophilicity of carboxyîatozinc(II) complexes. The branching of the 

alkyl chain was connected with decreased solubility of the compound and resulted in decreased 
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biological activity of studied compounds. On the other hand, the insertion of CI or I atoms led to the 

increase of their activity. 

The studied Zn(II) complexes also inhibited Chla synthesis in Chlorella vulgaris cultivated 

at pH = 5.8 (7days, 16h/8h day/night). The inhibitory activity expressed by IC5o values decreased in 

the following order: Zn(HCOO)2 > Zn(ClCH 2COO) 2.2H 20 > Zn(ICH2COO)2 > Zn(CH3COO)2.2.5 

H 2 0 > Zn(CH3CH2COO)2 > Zn(ClCH2CH2COO)2 > Zn(CH3CH2CH2COO)2 > 

Zn(CH3CH(Cl)COO)2 > Zn((CH3)2CHCOO)2. It is evident that the inhibitory activity of 

carboxylatozinc(Ii) complexes showed a decrease with increasing lipophilicity of the compounds. 

Similarly, the insertion of halogen atom into ligand led to increase of biological activity whereas the 

branching of the alkyl chain was connected with activity decrease. 

The studied compounds also inhibited growth of Sinapis alba roots. Similarly, the 

halogencarboxylatozinc(II) complexes exhibited higher inhibitory activity than the corresponding 

carboxylatozinc(II) compounds. 

In the suspensions of Chlorella vulgaris the compound Zn(CH3CH(Cl)COO)2 caused 

fluorescence quenching at X - 334 nm (X*x = 275 nm). The emission band at X = 334 nm belongs 

mainly to the tryptophan residues5. The decay of this emission band is a direct evidence for 

interaction this Zn(II) compound with residues of aromatic amino acids present in photosynthetic 

centres of Chlorella vulgaris. 

In aqueous solutions in the investigated zinciTI) complexes zinc atom is co-ordinated with 

carboxylato ligands as well as with H 2 0 molecules. We assume that its toxic effect can be 

manifested after exchange of these ligands (mainly H 2 0 ) with potential O- and N-donor ligands 

occurring in the cells of Chlorella vulgaris. The higher complex stability, i.e. the lower the complex 

ability to exchange its ligands, responds to its lower biological activity. Organic ligands can 

contribute to better transport of metal ions through the lipophilic regions of cell membranes, too. 
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