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PREDGOVOR

Od preko 50 radova prijavljenih za ovogodišnji Procesing, za izlaganje je prihvaćeno 47 radova autora iz 
zemlje i inostranstva.
Zbornik celih radova će u režimu slobodnog pristupa biti objavljen na sajtu www.izdanja.smeits.rs. Kao 
integralni dokument biće dostupan na sajtu www.smeits.rs
Međunarodni karakter Procesinga ′22 i ove godine ostvaren je inostranim učesnicima sa radovima, kao i 
članovima naučnog odbora. Zvanični jezici za izlaganje radova na kongresu su srpski i engleski.
Osnovni ciljevi kongresa su inoviranje i proširivanje znanja inženjera u procesnoj industriji, energetici, 
rudarstvu, komunalnom sektoru (vodovodima, toplanama) i podrška istraživačima u predstavljanju 
ostvarenih rezultata istraživačkih projekata.
Tematika Procesinga ′22 obuhvata osnovne procesne operacije – mehaničke, hidromehaničke, toplotne, 
difuzione, hemijske i biohemijske, kao i procesna postrojenja i opremu (aparate i mašine).
Program Procesinga ′22 obuhvata oblasti: procesne tehnologije; projektovanje, izgradnja, eksploatacija 
i održavanje procesnih postrojenja; inženjerstvo životne sredine i održivi razvoj u procesnoj industriji; 
energetska efikasnost u procesnoj industriji; procesi i postrojenja u pripremi i prečišćavanju vode u 
procesnoj industriji; modelovanje i optimizacija procesnih i termoenergetskih postrojenja; merenja i 
upravljanje u procesnoj industriji; menadžment kvaliteta i standardizacija u organizacijama.
Osim izlaganja radova, program Procesinga ′22 obuhvata i dva okrugla stola na sledeće teme:
•   Nova domaća zakonska regulativa u oblasti opreme pod pritiskom.
•   Savremeni postupci termičkog tretmana otpada. Iskustva u primeni biomase kao goriva.
Procesing ′22 organizuje Društvo za procesnu tehniku pri SMEITS-u, a u Naučnom i Organizacionom 
odboru prisutni su predstavnici svih Mašinskih fakulteta u Srbiji kao i Tehnoloških i drugih fakulteta u 
okviru kojih je oblast procesne tehnike zastupljena u nastavi.
Pomoć u organizovanju Procesinga ′22 dali su članovi Katedre za procesnu tehniku Mašinskog fakulteta 
Univerziteta u Beogradu i mnogih drugih fakulteta iz Srbije.
Ovogodišnji skup završava se posetom novom Centru za upravljanje otpadom u Vinči.

U Beogradu  
juni 2022.
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ISPITIVANJE ANTIOKSIDATIVNE AKTIVNOSTI AZO BOJA NA BAZI  

6--HIDROKSI-4-METIL-2-PIRIDONA  

INVESTIGATION OF ANTIOXIDANT ACTIVITY OF  

6-HYDROXY-6-METHYL-2-PYRIDONES 

Aleksandra MAŠULOVIĆ1*, Jelena LAĐAREVIĆ2, Vanja VERUŠEVSKI2,  

Luka MATOVIĆ1, Milica SVETOZAREVIĆ1, Dušan MIJIN2, 
1 Inovacioni centar Tehnološko-metalurškog fakulteta, Beograd, 

2 Univerzitet u Beogradu, Tehnološko-metalurški fakultet, Beograd 

Uzimajući u obzir značajnu antioksidativnu aktivnost 6-hidroksi-4-metil-2-piridona, u okviru 

ovog rada ispitana je antioksidativna aktivnost četiri serije arilazo piridonskih azo boja pomoću 

ABTS testa. U prvom delu su urađeni preliminari testovi aktivnosti pri koncentracij od 1 mg/ml kako 

bi se ispitao uticaj različitih supstituenata na antioksidativnu aktivnost. Na osnovu ovih rezultata 

izabrane su boje sa najvećom antioksidativnom aktivnošću, i u drugom delu je za njih određena IC50 

vrednost i upoređena sa vrednošću askorbinske kiseline koja je korišćena kao standard. Rezultati su 

pokazali da pet boja imaju značajniju aktivnost od askorbinske kiseline. 

Ključne reči: piridon; azo boja; ABTS; antioksidativna aktivnost 

Considering a significant antioxidant activity of 6-hydroxy-6-methyl-2-pyridones, in this paper 

four series of arylazo pyridone dyes were subjected to antioxidant ABTS assay. Firstly, preliminary 

tests were conducted at concentration of 1 mg/ml in order to investigate the effects of different sub-

stituents on the dye activity. Based on the preliminary results, dyes with the highest activity were 

selected for further evaluation of IC50 values and these values were compared with IC50 value of 

ascorbic acid used as standard. It has been shown that five arylazo pyridone dyes exhibit more potent 

activity when compared to the ascorbic acid. 

Key words: Pyridone; azo dyes; ABTS; antioxidant activity 

Introduction 

Nowadays, modern medicine investigations have proven the toxic effect of free radicals on 

people and animals and therefore antioxidant activity is in the focus of many inquiries. All of the 

substances that delay or stop oxidation processes and diminish harmful influence of free radicals in 

the organism are considered antioxidants [1]. Today, different dietary antioxidants, like vitamin C 

and vitamin E are recommended in order to ensure that the human organism has antioxidant sub-

stances [2]. Reactive oxygen species (ROS), regularly serve as cell signaling molecules in the organ-

ism for normal biological processes, but the some of them can also provoke damage to the organism 

disrupting normal physiology [3]. Aromatic heterocyclic, especially, six membered rings, such as 

pyridine, pyridone and pyperidine, scaffolds gain growing attention due to their biological activity. 

The growing literature reports pyridine nucleus as part of many compounds with remarkable antibac-

terial, antifungal and antiviral properties [4]. 2-Pyridone derivatives are scaffolds found in many mol-

ecules possessing antibacterial, anti-inflammatory, antiviral or anticancer activities. Moreover, these 

compounds are used in the color industry, additives for fuels, acid-base indicators or derivatives of 

many drugs [5].  

Since 6-hydroxy-6-methyl-2-pyridones are proven to exhibit significant antioxidant activity [6], 

herein, we report the antioxidant activity of four series of arylazo pyridone dyes derived from these 

pyridones. The dyes were subjected to ABTS assays based on capability of the antioxidant molecule 

to scavenge stabile bisradical cations of 2,2-azinobis-3-ethylbenzothiazoline-6-sulfonate (ABTS•+). 

‒‒‒‒‒‒‒‒‒‒ 
* Corresponding author, e-mail: amasulovic@tmf.bg.ac.rs 
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The series differ by used pyridone scaffold, while dyes within one series differ on the position and 

the nature of the substituents. The preliminary results revealed that dyes bearing electron-accepting 

groups in the phenyl ring exhibit low to moderate antioxidant activity, while dyes with electron-donor 

substituents, especially in para-position of the phenyl ring, are shown to possess a significant antiox-

idant activity. Therefore, dyes with the highest activity were selected for further evaluation of IC50 

values (dye concentration which inhibits 50% of ABTS radicals in the solution) and these values are 

compared with IC50 value of ascorbic acid used as standard. 

1 Experimental 

1.1 The structure of the investigated arylayo pyridone dyes 

The structures of the investigated compounds are depicted in Fig. 1. Different series are based 

on the different pyridones, wherein series A, B, C and D bear 3-cyano-6-hydroxy-1-(2-hydroxyethyl)-

4-methyl-2-pyridone, 3-cyano-6-hydroxy-4-methyl-2-pyridone, 1-carboxymethyl-3-cyano-6-hy-

droxy-4-methyl-2-pyridone and 3-amido-6-hydroxy-4-methyl-2-pyridone, respectively. On the other 

hand, within one series the dyes differ on the position and the nature of the substituents.  

 

Figure 1. The structure of the investigated azo pyridone dyes 

1.2 The ABTS assay 

Antioxidant activities of pyridone based azo dyes were evaluated using ABTS assay reported 

in the literature [6]. Concentrations of azo dye test solutions were 1 mg/mL during initial screening 

of activity. After that, for 5 pre-selected dyes concentration dependent activities were measured at the 

following points (0.5, 1, 2.5, 3.75, and 5 mM). 

2 Results and discussion  

2.1 Prescreening of the antioxidant activity 

Dyes of the A series bear a substituent of different electronic properties in the p-position of the 

phenyl scaffold, and it is used to investigate the influence of the electronic effect on the antioxidant 

activity. As seen from the results depicted in Fig. 2 it can be concluded that the best activity is found 

for the dye A1 bearing –OH group in the p-position of the phenyl scaffold. Moreover, another dye 

(A2) with electron-donating substituent has significant antioxidant activity, wherein it is slightly 

lower than in the case of dye A1. Other dyes of this series do not show potential to be used as antiox-

idants.  

Within the dyes of series B, dye B1, bearing electron-donor group (–OMe) in para-position of 

the phenyl ring, exhibits the most prominent antioxidant activity, while introduction of this group into 

ortho-position (B2) significantly decreases the antioxidant capability. On the other hand, unsubsti-
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tuted dye (B3) showed low activity, whereas nitro-substituted dye (B4) exhibited no antioxidant ca-

pability. Dyes of series C showed a lower antioxidant activity than corresponding dyes of series A 

and B bearing differently N-substituted pyridones, while nitro-substituted dye (C4) stands out with 

its prominent activity.  3-Amido substituted dyes of the series D showed the similar trend as other 

groups, wherein the dyes with electron-donating groups (D1 and D2) promote antioxidant activity, 

while dyes with electron-accepting groups showed low potential for scavenge ABTS radicals. Fur-

thermore, dye with halogen atom in the phenyl ring showed good activity (D4).  

 

Figure 2. Antioxidant activity of series a) A, b) B, c) C and d) D 

2.2 The evaluation of IC50 values  

In order to evaluate the concentration of the dyes needed to decrease the initial ABTS radical 

concentration by 50% (IC50), the solution of five selected (A1, A2, B1, D1, D2) dyes with most 

prominent antioxidant activities were prepared in concentrations as presented at Fig. 3. It can be con-

cluded that values obtained for all of the used dyes in all the concentrations used are higher than the 

value obtained for vitamin C. Moreover IC50 values for the dyes A1, A2, B1, D1 and D2, are 0.525, 

1.863, 1.538, 1.582 and 0.859 mM, respectively. These values are lower than the one obtained for 

vitamin C (1.956 mM) indicating more potent antioxidant activity with respect to vitamin C. The 

better antioxidant activity can be ascribed to electron-donating group in the phenyl scaffold.  

 

Figure 3. Concentration dependence of the antioxidant activity  
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3 Conclusion  

In this work the evaluation of antioxidant activity of four series of arylazo pyridone dyes has 

been conducted and compared with the activity of vitamin C, using ABTS assay. Results revealed 

that dyes bearing electron-accepting groups in the phenyl ring exhibit low to moderate antioxidant 

activity, while dyes with electron-donor substituents, especially in para-position of the phenyl ring, 

are shown to possess a significant antioxidant activity. It has been shown that five arylazo pyridone 

dyes exhibit more potent activity when compared to the ascorbic acid, wherein 5-(4-hydroxy-

phenylazo)-3-cyano-6-hydroxy-1-ethylhydroxy-2-piridone (A1) could be considered as a prominent 

antioxidant molecule. 
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