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Figure 5. Effect of the tested hydrazones derivatives (80 µM) on the in vitro Fe(II)-induced 
degradation of 2-deoxyribose (0.5 mM). Data concerning the effect of the used references melatonin 
(M), Trolox (T) and quercetin (Q) were presented. Data are presented as means ± SEM from three 
independent experiments. The effect of compounds labeled with ∎  is considered statistically 
identical to the effect of melatonin. Respectively, ◦, ● and * label the compounds with an effect 
statistically identical to Control, Trolox and quercetin.. 

Among the 5MIC derivatives 5a–f, all hydrazones exhibiting antioxidant properties 
in the system had more pronounced efficiency results than melatonin. The compounds 
3b, 3f, 5b, and 5f had statistically identical results to Trolox, as a % of the controls below 
80%, and 5a had the same effect as quercetin at about 50%. Only the potency of 3c was 
statistically identical to the series-specific reference IPA. Several derivatives among the 
two series of compounds all had similar effects: the dihydroxy derivatives with hydroxyl 
groups in the 3- and 4-position (3b and 5b); those with hydroxyl groups in the 2- and 4-
position (3c and 5c), and the derivatives containing a syringaldehyde residue (3f and 5f). 
This indicated that the accompanying modifications had no additional modulating effect 
on the effectiveness of these compounds in the system. 

The structural analogs possessing a catechol moiety (2,3- and 3,4-dihydroxy) and 
those containing a syringaldehyde residue had better antioxidant properties. The most 
potent antioxidant effect in the system was founds in 3a, which was statistically 
distinguishable from the reference quercetin and more pronounced (absorbance ratio 
around 35%). 

3.5. Ortho-Phenanthroline Test 
To explain the results of both systems of Fe(II)-induced oxidative damage, we studied 

the potency of the tested compounds to chelate-iron (Fe(II)). This was studied by 
spectrophotometric determination of free iron (Fe(II)) using the ortho-phenanthroline test, 
as 1,10-phenantroline reacts rapidly with Fe(II) ions in weakly acidic media, generating 
an orange–red complex (ferroin) with characteristic absorbance spectra (molar 
absorptivity 1.10.104 (α = 0.20) at ~max 512 nm and a molar ratio 3:1 (R: Fe(II))). The 
generated complex was stable, and the bound Fe(II) was resistant to oxidation. Lower 
absorbance of the reaction mixture indicated higher Fe2+-chelating activity. 

The obtained absorbance values measured at 515 nm for most compounds were 
statistically identical to the control samples (Figure 6). Only for 3 compounds, 3e, 5c, and 
5e, we observed statistically significant changes. 


