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PREPARATION�AND�CHARACTERIZATION�OF�CHITOSAN�

HYDROGEL-BASED�OPTICAL�SENSOR�FOR�TOTAL�ANTIOXIDANT�

CAPACITY�DETERMINATION�

Pavo�Živković,�Robert�Petrić,�Aleksandar�Sečenji*�

Department�of�Chemistry,�J.�J.�Strossmayer�University�of�Osijek,�Cara�Hadrijana�8A,��
31000�Osijek,�Croatia�

*� szealex@kemija.unios.hr�

Total�antioxidant�capacity�(TAC)�measures�the�total�antioxidants�present�in�the�sample,�including�

their�synergic�and�redox�interaction�between�different�molecules�present�in�the�sample.[1]�From�

the�introduction�of�TAC�as�a�concept�until�today,�many�different�analytical�methods�have�been�

developed�and�applied�in�different�systems�for�its�evaluation.�However,�the�complexity�of�TAC�

as�a�concept�and�analyte�results�in�inconsistent�results,�and�because�of�that,�there�is�no�universal�

and�straightforward�method�for�TAC�evaluation.[2]�Here�we�report�the�preparation�of�hydrogel-

based� sensor� for� TAC� evaluation� based� on� change� of� optical� properties� in� interaction� with�

antioxidants.�Hydrogel�sensor�is�prepared�by�crosslinking�of�chitosan�with�2,2'-bipyridine-4,4'-

dicarboxylic� acid.� Addition� of� Fe(II)� salts� and� 2,4,6-Tri(2-pyridyl)-1,3,5-triazine� (TPTZ)� as�

additional�ligand�results�a�blue-colored�hydrogel-(2,2'-bipyridine-Fe(II)-TPTZ)�complex�that�loses�

color�if�oxidized.�The�color�restores�reversibly�in�the�reaction�with�antioxidants.�The�hydrogel-

based� sensor� is� characterized� by� UV-VIS� spectroscopy� regarding� its� optical� and� sensory�

properties.�

�

Figure�1.�Left:�Suspension�of�hydrogel-(2,2'-bipyridine-Fe(II)-TPTZ)�complex�(first�vial),�oxidized�
suspension� (second� vial)� and� partialy� reduced� with� ascorbic� acid� (third� vial);� Right:� UV-VIS�
spectra�of�hydrogel�after�sequential�addition�of�ascorbic�acid�
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