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ABSTRACT  

 

Since ancient times, fermented foods have been produced for the purpose of long-term storage of foods and adding different flavors. 

Today, in addition to these properties, their use as functional products and the search for different tastes have directed people to 

fermented foods. In our study, the antioxidant and antimicrobial potential of Kahramanmaraş tarhana, a fermented food, was 

determined. The total antioxidant status and total oxidant status index were assessed utilizing Rel Assay TAS and TOS kits. The 

antimicrobial activity was evaluated against conventional bacterial and fungus strains utilizing the agar dilution method. The analyses 

revealed that the TAS value of tarhana is 7.612±0.151 mmol/L, the TOS value is 6.685±0.076 μmol/L, and the OSI value is 

0.088±0.001. It demonstrated efficacy against bacterial strains at extract concentrations ranging from 100 to 400 μg/mL and against 

fungal strains at extract concentrations between 200 to 400 μg/mL. In this connection, it was established that tarhana, favored for its 

nutritional and fragrant attributes, possesses antioxidant and antibacterial effects. 
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1. INTRODUCTION  

Fermented foods, enriched in terms of flavor due to the 

effect of microorganisms, have become an indispensable 

part of human civilization since ancient times with their 

extended shelf life and enhanced nutritional value. 

Various foods, from dairy products to vegetables, from 

grains to legumes, have been transformed into essential 

food sources through the fermentation process, which 

holds great significance worldwide. One of the most 

notable health benefits of fermentation is its ability to 

significantly increase the antioxidant properties of 

foods.1 Fermentation is a microbial process carried out 

for the purpose of long-term storage of food products. In 

addition, this microbial process involves the production 

of new food products with different tastes and textures. 

Fermented foods have positive effects on human health 

because they contain different properties than normal 

foods. In addition, fermented products have high 

protective properties due to the increase in the 

antimicrobial properties of the food due to the 

fermentation process.2-4 The antioxidant activity of foods 

is crucial for both their shelf life and the protection 

against oxidative damage in the human body. Increased 

oxidative stress plays a role in the development of most 

chronic diseases associated with aging and diet. As a 

result, antioxidant activity is regarded as a key nutritional 

property. Its effectiveness within the human body is 

influenced by the structure of the food matrix and the 

concentration of antioxidants in the food, both of which 

depend on processing conditions, ultimately affecting 

antioxidant bioavailability.5 In our study, the total 

antioxidant status, total oxidant status and oxidative 

stress index of Kahramanmaraş tarhana were determined. 

In addition, its antimicrobial activity against test bacterial 

and fungal strains was tested. 

 

Kahramanmaraş tarhana is distinguished from other 

tarhanas due to its features such as different processes 

applied in production technology and natural additives. 

Tarhana, one of the symbolic traditional products of 

Kahramanmaraş, consists of two basic raw materials, 

wheat flour and yogurt. The production stage of 

Kahramanmaraş tarhana is made at home with traditional 

methods. In addition, production is also common in large 

enterprises with modern techniques. It is made between 

May and October with traditional methods. Although it 

is produced with similar methods, it varies due to the 

equipment, materials and raw materials used, which vary 

according to preference.6-9 In our study, Kahramanmaraş 
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tarhana obtained after the home-type production stage 

was used.  

 

2. MATERIALS AND METHODS 

2.1. Materials                     

2.1.1. Tarhana production  

The tarhana to be used in our study was produced using 

the traditional method. First, the threshing was sorted and 

ground. Then, it was washed with clean water. Then, it 

was added to boiled water and salt was added. Then, the 

threshing was boiled until it melted. Then, it was waited 

for a certain period for the cooked threshing to cool. The 

kneading process was carried out using thyme, black 

cumin and yogurt. Then, it was waited for approximately 

12 hours for fermentation. Then, it was laid on special 

sticks called “çig” which are used only for laying tarhana. 

The drying process was carried out for an average of two 

days (Figure 1). After the drying process, the tarhana was 

turned into powder. 30 g of the powdered tarhana was 

weighed and the extraction process was carried out. For 

this, 30 g of tarhana was extracted with 250 mL of 

ethanol in a Soxhlet apparatus for approximately 6 hours. 

The solvent of the resulting extract was evaporated using 

a rotary evaporator and the crude extract was obtained. 

 

 
Figure 1. Tarhana production process 

 

2.2. Methods 

2.2.1. Total antioxidant and oxidant status 

The TAS and TOS values of tarhana were assessed using 

Rel assay kits. The analyses were conducted according to 

the manufacturer's methodology. The antioxidant status 

was determined using the Rel Assay Diagnostics-TAS 

Assay Kit. The kit includes Reagent 1, which is a buffer 

solution, Reagent 2, which is a solution containing a 

colored ABTS radical, Standard 1, which has a 

concentration of 1.00 mmol Trolex equivalent per liter, 

and Standard 2, which also has a concentration of 1.00 

mmol Trolex equivalent per liter. Reagent 1, in a volume 

of 200 μL, was introduced into the wells of the plate. 

Subsequently, a volume of 12 μL of tarhana extract was 

introduced. The initial absorbance was measured at a 

wavelength of 660 nm. Next, 30 microliters of Reagent 2 

were introduced. The incubation process was carried out 

at a temperature of 37 degrees Celsius for a duration of 5 

minutes. Next, the measurement of absorbance at a 

wavelength of 660 nm was conducted.10 

 

The oxidant status test utilized the Rel Assay 

Diagnostics-TOS Assay Kit. The kit includes four 

components: Reagent 1 (Assay buffer), Reagent 2 

(Prochromogen solution), Standard 1 (Blank solution: 

distilled water), and Standard 2 (stock stabilized standard 

solution (SSSS): 800mM H2O2 Equiv./L). Within this 

framework, standard 2 underwent a dilution process of 

40-fold by means of distilled water. Next, a volume of 5 

μL of standard 2 was transferred into an Eppendorf tube, 

followed by the addition of 1 mL of distilled water. It was 

subsequently subjected to vortex. A volume of 5 

microliters of this solution was transferred into an 

Eppendorf tube, and then 1 milliliter of water was added. 

Within this framework, a solution of hydrogen peroxide 

(H2O2) was created with a concentration of 20 

micromoles per liter. This solution was consistently 

produced anew each time. Initially, 200 μL of Reagent 1 

was dispensed into the well on the plate, followed by the 

addition of 30 μL of tarhana extract. Subsequently, the 

initial absorbance measurement was taken at a 

wavelength of 530 nm. Next, 10 microliters of Reagent 2 

were introduced, and the mixture was kept at a 

temperature of 37 degrees Celsius for a duration of 5 

minutes. Next, the absorbance at 30 nm was measured.11 

 

In order to determine the Oxidative Stress Index (OSI), 

the unit of measurement for the total oxidant value was 

standardized to be the same as the unit of measurement 

for the total antioxidant value. Next, the total amount of 

oxidants was divided by the total amount of antioxidants 

to calculate the percentage.12   

2.2.2. Antimicrobial activity test 

The antibacterial efficacy of tarhana extract was 

evaluated against typical bacterial and fungal strains. The 

modified agar dilution method was employed for the 

assay. Bacterial strains were pre-cultured in Hinton Broth 

medium. Fungal strains were pre-cultured in RPMI 1640 

broth medium. The findings of our investigation 

indicated the minimal extract concentration that inhibited 

the growth of bacterial and fungal strains. Extracts were 

evaluated against bacterial and fungal strains at 

concentrations ranging from 12.5 to 800 µg/mL.13-16 

 

Test bacteria: Acinetobacter baumannii ATCC 19606, 

Staphylococcus aureus ATCC 29213, S. aureus MRSA 

ATCC 43300, Pseudomonas aeruginosa ATCC 27853, 

Enterococcus faecalis ATCC 29212, and Escherichia 

coli ATCC 25922  

Test fungi: Candida krusei ATCC 34135, C. albicans 

ATCC 10231, and C. glabrata ATCC 90030
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3. RESULTS AND DISCUSSION  

3.1. Antioxidant Activity 

Reactive oxygen species are molecules with high 

reactivity.17 As the levels of these compounds increase, 

cellular damage may occur.18 This damage is prevented 

by the antioxidant defense system. However, as the levels 

of reactive oxygen species increase, the antioxidant 

defense system may become insufficient.19 In this case, 

oxidative stress occurs. As a result of oxidative stress, 

serious diseases such as cancer, cardiological disorders, 

diabetes, obesity, Parkinson's, and Alzheimer's can be 

seen in humans. Supplemental antioxidants can be used 

to prevent the formation of these diseases.20-22 In this 

context, the total antioxidant status, total oxidant status, 

and oxidative stress index of Kahramanmaraş tarhana 

were determined in our study. The findings are shown in 

Table 1. 

 

Table 1. TAS, TOS and OSI values of Kahramanmaraş 

tarhana 
Solvent TAS 

(mmol/L) 

TOS 

(μmol/L) 

OSI 

(TOS/(TASX10)) 

Tarhana 7.612±0.151 6.685±0.076 0.088±0.001 

Values are given as mean ± standard deviation. (n=3) 

 

No findings were identified in the literature addressing 

the TAS, TOS, and OSI values of tarhana. It was 

identified for the first time in our research. Nonetheless, 

it has been documented that tarhana possesses 

antioxidant potential through several methodologies.23-27 

The antioxidant capacity of Kahramanmaraş tarhana was 

assessed utilizing Rel assay kits in our study. Literature 

reports TAS, TOS, and OSI values for several mushroom 

and plant species utilizing Rel Assay kits. The TAS 

values for Marrubium globosum, Alcea kurdica, 

Cantharellus cibarius, Clavariadelphus truncatus, 

Terfezia boudieri, Glycyrrhiza glabra, and Bovista 

nigrescens were recorded as 7.677, 3.298, 5.268, 2.415, 

2.332, 8.770, and 4.140 mmol/L, respectively. The TOS 

values were documented as 12.387, 8.312, 6.380, 3.367, 

26.945, 14.590, and 8.860 μmol/L, respectively. OSI 

values were documented as 0.162, 0.252, 0.121, 0.140, 

1.156, 0.167, and 0.215, respectively.20,28-34 Compared to 

these studies, the TAS value of the tarhana extract used 

in our study was determined to be lower than Marrubium 

globosum and Glycyrrhiza glabra and higher than Alcea 

kurdica, Cantharellus cibarius, Clavariadelphus 

truncatus, Terfezia boudieri and Bovista nigrescens. The 

TAS number signifies the total antioxidant chemicals 

generated in a food product. In comparison to plants and 

fungi recognized for their antioxidant activities in the 

literature, the antioxidant potential of tarhana utilized in 

our study was shown to be significant. The TOS number 

indicates the total oxidant chemicals generated in food 

goods. The TOS value of the tarhana extract used in our 

study was determined to be lower than Marrubium 

globosum, Alcea kurdica, Terfezia boudieri, Glycyrrhiza 

glabra and Bovista nigrescens, and higher than 

Cantharellus cibarius and Clavariadelphus truncatus. In 

this context, it was observed that the oxidant compound 

levels of tarhana were at normal levels. The OSI value 

shows the percentage of endogenous antioxidants 

suppressing endogenous oxidant compounds.35 The OSI 

value of tarhana used in our study was found to be lower 

than Marrubium globosum, Alcea kurdica, Cantharellus 

cibarius, Clavariadelphus truncatus, Terfezia boudieri, 

Glycyrrhiza glabra and Bovista nigrescens. In this 

context, it was found that tarhana had a better effect in 

suppressing oxidant compounds compared to the 

reported natural plant and fungal species. As a result, it 

was determined that Kahramanmaraş tarhana has a 

significant antioxidant potential. 

3.2. Antimicrobial activity 

Currently, the prevalence of microbial diseases is rising. 

The primary cause of this phenomenon is the rise in 

resistance microbes resulting from indiscriminate 

antibiotic usage.36 The efficacy of contemporary 

antibacterial agents is inadequate. In light of the potential 

adverse effects of synthetic pharmaceuticals, researchers 

have shifted their focus towards the exploration of natural 

antibacterial agents.37,38 In our study, the antimicrobial 

activity of Kahramanmaraş tarhana, a fermented product, 

was determined. The findings are shown in Table 2. 
 

Table 2. Antimicrobial activity results of 

Kahramanmaraş tarhana 

Bacterias Tarhana Extract 

S. aureus 200 

S. aureus MRSA 200 

E. faecalis 200 

E. coli 400 

P. aeruginosa 100 

A. baumannii 200 

C. glabrata 200 

C. albicans 200 

C. krusei  400 
*100, 200 and 400 µg/mL: extract concentration. 

 

The efficacy of tarhana extract against typical bacterial 

and fungal strains was assessed in our investigation. The 

extract was found to be effective against bacteria at 

concentrations ranging from 100 to 400 µg/mL. The 

extract demonstrated efficacy against fungal strains at 

concentrations between 200-400 µg/mL. The extract had 

the most significant efficacy against P. aeruginosa at a 

dose of 100 µg/mL. It demonstrated efficacy against S. 

aureus, MRSA S. aureus, E. faecalis, A. baumannii, C. 

glabrata, and C. albicans at a dose of 200 µg/mL. It was 

established that it was effective against E. coli and C. 

krusei at a dose of 400 µg/mL. Literature indicates that 

tarhana exhibits antibacterial properties against B. cereus 

and S. aureus.39 Our study assessed the efficacy of 

tarhana against six bacterial strains and three fungus 

types. Consequently, it was noted that it has antibacterial 
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action against the bacterial and fungal strains employed 

in our study.  

4. CONCLUSION 

This study assessed the total antioxidant status, total 

oxidant status, and oxidative stress index of 

Kahramanmaraş tarhana. Furthermore, its antibacterial 

efficacy against typical bacterial and fungal strains was 

assessed. The studies indicated that tarhana possesses a 

significant antioxidant potential. Furthermore, it was 

noted that it had antibacterial efficacy against bacteria 

and fungal strains. Consequently, tarhana, a fermented 

food, demonstrates beneficial possibilities regarding 

health, in addition to its flavor and nutritional attributes. 
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