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ABSTRACT 

Objective: Plants are preferred for biological effect. It is a natural resource used in the field of 

alternative medicine due to its biological effect. In our study, the total oxidant status (TOS) and 

oxidative stress index (OSI) and total antioxidant status (TAS) of Viola odorata L. species were 

detected. In addition, antimicrobial and antiproliferative effect of species was detected. 

Material and Method: The some parts of the species were used with the help of a soxhlet equipment, 

and ethanol was preferred as a solvent. TOS, OSI and TAS capacitiy were detected using Rel Assay 

kits. Agar dilution method was preferred to determine antimicrobial effect against bacteria and 

fungi. Lung cancer cell line (A549) was used to find out the antiproliferative effect by MTT assay. 

                                                
* Corresponding Author / Sorumlu Yazar: Mustafa Sevindik 

e-mail / e-posta: sevindik27@gmail.com, Phone / Tel.: +905327484228 
 

Submitted / Gönderilme : 12.08.2022  
Accepted / Kabul : 23.05.2023   
Published / Yayınlanma : 20.09.2023 

 
İD 

 
İD 

 
İD 

 
İD 

 
İD 

 
İD 

 
İD 

http://orcid.org/0000-0001-5400-8065
http://orcid.org/0000-0001-9083-1876
http://orcid.org/0000-0003-0942-9658
http://orcid.org/0000-0002-9991-4712
http://orcid.org/0000-0003-4538-9737
https://orcid.org/0000-0002-8277-6085
http://orcid.org/0000-0001-7223-2220


J. Fac. Pharm. Ankara, 47(3): 784-791, 2023                                                                                 Doğan et al. 785 

Result and Discussion: Consequently, the studies, the TAS capacitiy of V. odorata extract was 

detected as 6.752±0.139, the TOS capacitiy as 7.886±0.224 and the OSI capacitiy as 0.117±0.001. 

V. odorata extracts were determined to be influential against standard bacteria at 25-100 μg/ml 

intensiy and against fungi at 100-200 μg/ml intensiy. It was detected that the antiproliferative effect 

of V. odorata extract increased depending on the extract intensiy and showed strong effects. 

Consequently, it has been detected that V. odorata has important biological effects and in the 

pharmaceutical industry, it can be preferred after certain stages. 

Keywords: Antioxidant, fragrant violet, medicinal plants, oxidant, Viola odorata 

ÖZ 

Amaç: Bitkiler birçok biyolojik aktiviteden sorumludur. Bu kapsamda tamamlayıcı tıpta önemli 

doğal materyallerdir. Bu çalışmada Viola odorata L. bitkisinin toplam antioksidan durumu (TAS) 

ve toplam oksidan durumu (TOS) ve oksidatif stress indeksi (OSI) belirlenmiştir. Ayrıca bitkinin 

antimikrobiyal ve antiproliferatif aktivitesi tespit edilmiştir. 

Gereç ve Yöntem: Bitkinin toprak üstü kısımlarının etanol ile soxhlet cihazından ekstraksiyon 

işlemi yapılmıştır. TAS, TOS ve OSI değerleri Rel Assay kitleri kullanılarak belirlendi. 

Antimikrobiyal aktivite agar dilisyon metodu ile bakteri ve fungus suşlarına karşı test edilmiştir. 
Antiproliferatif aktivite A549 akciger kanser hücre hattına karşı MTT testi ile test edilmiştir. 

Sonuç ve Tartışma: Yapılan çalışmalar sonucunda bitki ekstraktının TAS değeri 6.752±0.139, TOS 

değeri 7.886±0.224 ve OSI değeri 0.117±0.001 olarak belirlenmiştir. Bitki özütleri standart 

bakterilere karşı 25-100 μg/ml, funguslara karşı 100-200 μg/ml konsantrasyonlarda etkili olduğu 

görülmüştür. Bitki özütünün antiproliferative aktivitesi özüt konsantrasyonuna bağlı olarak arttığı 

ve güçlü etkiler gösterdiği belirlenmiştir. Sonuç olarak V. odorata’nın önemli biyolojik aktivitelere 

sahip olduğu bu kapsamda farmakolojik ilaç dizaynlarında doğal kaynak olarak kullanılabileceği 

belirlenmiştir. 

Anahtar Kelimeler: Antioksidan, kokulu menekşe, oksidan, şifalı bitkiler, Viola odorata 

INTRODUCTION 

People have used many natural materials for different purposes since ancient times. The 

environment we live in is the habitat of fungi, plants and animals that contain beneficial compounds for 
humans. These living organisms, which have an important place in the ecosystem, contain nutrients and 

metabolic products that are very important in human health [1]. Plants are the living groups that contain 

the largest number of organisms among these organisms. They have been used to meet basic human 
needs such as shelter, medicine and food [2]. Medicinal features of plants with important nutritional 

features have been emphasized by many researchers [3]. Some trials have detected that some plant 

species preferred in experiments have biological effect such as antiaging, anticancer, antitumor, 

antiproliferative, DNA damage protective, antimicrobial, antioxidant, antialergic, hepatoprotective and 
anti-inflammatory [4-7]. Consequently, it is very important to research plants in the discovery of new 

effects and new natural products. 

V. odorata L. is a dwarf, herbaceous and perennial flowering plant of European and Asian origin 
in the Violaceae family. Common names include tree violet, English violet, garden violet, sweet violet 

and common violet. It has been widely used in perfumes and cosmetics because of the sweet scent of 

the flowers of V. odorata [8]. V. odorata, which is used for many purposes in different region of the 

world, was used by the French to make violet syrup, in the USA it was used to make syrup, donuts and 
confectionery. In addition to these features, it is used against respiratory disorders, insomnia and skin 

disorders [9]. The antimicrobial, antioxidant, oxidant, and antiproliferative effects of the plant used in 

our study were analyzed. 

MATERIAL AND METHOD 

V. odorata used in the study was obtained from Duhok (Iraq). Soil and soil-like materials in the 

sample we used were cleaned. V. odorata was ground into powder with the help of some grinding 
materials. After pulverization, approximately 30 g was weighed. This powdered sample was treated at 

50°C for approximately 6 hours. Crude extracts were obtained from the extracts formed consequently 
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the process with the support of a rotary evaporator device. 

Total Oxidant and Antioxidant Tests 

The extract kits obtained from the plant were celebrated and their antioxidant and oxidant 

capacitiy were determined. Total oxidant was detected with TOS kits. Trolox and hydrogen peroxide 

were prefered as calibrators for TAS and TOS tests. The manufacturer's protocol was followed for the 

tests [10,11]. The oxidative stress index is formed by the ratio of total oxidant to total antioxidant [12]. 

Antimicrobial Test 

Antimicrobial effect with ethanol extract of V. odorata was detected by the agar dilution method. 

Bacteria used in the experiment were cultured using Mueller Hinton Broth medium. The fungi used in 
the experiment were added to the culture medium using RPMI 1640 Broth medium. All planted plates 

were evaluated after they were kept in an oven at 35°C for 16-20 hours for bacteria and 48 hours for 

fungi. 

Test bacteria: Pseudomonas aeruginosa ATCC 27853, Staphylococcus aureus MRSA ATCC 
43300, Acinetobacter baumannii ATCC 19606, Escherichia coli ATCC 25922, Staphylococcus aureus 

ATCC 29213, and Enterococcus faecalis ATCC 29212 

Test fungi: Candida krusei ATCC 34135, Candida glabrata ATCC 90030 and Candida albicans 
ATCC 10231 

All extracts were tested at concentrations of 800-12.5 µg/ml and all dilutions were made with 

distilled water. Fluconazole, amphotericin B (Fungi) and amikacin, ampicillin and ciprofloxacin 
(Bacteria) were used as reference drugs. The lowest intensiy that inhibited the position of fungi and 

bacterial strains was detected. The data obtained were expressed as µg/ml [12-15]. 

MTT Test 

Consequently, the extract obtained from V. odorata on the lung cancer cell (A549) were examined 
using the MTT test. These preferred cells were separated from each other using 3.0 ml of Trypsin-EDTA 

solution (Sigma-Aldrich, MO, USA) after 70-80% confluence. These separated structures were then 

incubated for approximately 24 hours. Controls were cultured in growth medium without FCS treatment. 
After 48 hours of incubation, the supernatants were thawed in growth medium. MTT (Sigma) (3-(4,5-

dimethylthiazolyl-2)-2,5-diphenyltetrazolium bromide) was added to the supernatant at a intensiy of 1 

mg/ml. Incubation was carried out at 37°C until a purple precipitate formed was observed and then 
removed. Dimethyl sulfoxide (DMSO) was added to cell-penetrating MTT (Sigma-Aldrich, MO, USA) 

to dissolve it. After these procedures, the results were read at 570 nm with the help of Epoch 

spectrophotometer (BioTek Instruments, Winooska, VT) [16]. 

RESULT AND DISCUSSION  

Total Antioxidant and Oxidant Effect 

Plants are natural products responsible for many biological effects. These natural products attract 

attention especially with their antioxidant features [17]. Antioxidants are attached to combat reactive 
oxygens. And it usually suppresses [18]. In cases where antioxidant compounds are insufficient to 

suppress oxidant compounds, oxidative stress occurs. In addition, antioxidants used are important in 

both reducing and suppressing oxidative stress [19]. Consequently, examination of antioxidant status in 
plants is important for new studies. In this study, antioxidant and oxidant results of V. odorata were 

found. The results are presented in Table 1. 

Table 1. Antioxidant and oxidant effect of V. odorata extract 

Sample TAS (mmol/l) TOS (µmol/l) OSI 

V. odorata 6.752±0.139 7.886±0.224 0.117±0.001 
Capacitiy are presented as mean±S.D. 
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No data on TAS, TOS and OSI capacitiy of V. odorata have been found in the literature before. 

It has been indicated that V. odorata has antioxidant potential using different methods [20-23]. In our 
study, it was observed that the antioxidant status of V. odorata was high. The data we obtained 

Consequently are in agreement with the literature data. In our study, the total antioxidant capacitiy of V. 

odorata were detected for the first time. In studies on different plant species using this method, TAS 

capacitiy as 3.628, TOS capacitiy as 4.046 and OSI capacitiy as 0.112 of Mentha longifolia ssp. 
longifolia, TAS capacitiy as 7.342, TOS capacitiy as 5.170 and OSI capacitiy as 0.071 of Rhus coriaria 

var. zebaria, TAS capacitiy as 5.853, TOS capacitiy as 16.288 and OSI capacitiy as 0.278 of Allium 

calocephalum, TAS capacitiy as 6.328, TOS capacitiy as 11.525 and OSI capacitiy as 0.182 of 
Scorzonera papposa, TAS capacitiy as 8.656, TOS capacitiy as 4.951 and OSI capacitiy as 0.057 of 

Rumex scutatus, TAS capacitiy as 9.490, TOS capacitiy as 14.839 and OSI capacitiy as 0.157 of 

Helianthemum salicifolium, TAS capacitiy as 6.831, TOS capacitiy as 3.712 and OSI capacitiy as 0.054 

of Gundellia tournefortii have been indicated [24-30]. The TAS capacitiy of V. odorata was detected to 
be higher than M. longifolia ssp. longifolia, A. calocephalum, S. papposa, and lower than R. coriaria 

var. zebaria, R. scutatus, H. salicifolium and G. tournefortii. Plants contain phenolic compounds with 

antioxidant effect and electron source feature in many different features and structures. In addition, it is 
abundance in antioxidant vitamins A, C and E. With these features, they have potentially powerful 

antioxidant characters [31,32]. TAS capacitiy is an indicator of antioxidant compounds used to reduce 

the effect of oxidant compounds for living things [33]. Consequently, the determination of TAS 
capacitiy of plants is important for the detection of new antioxidant sources. In our study, TAS capacitiy 

of V. odorata were detected and it was detected that it has an important antioxidant potential.  

The TOS capacitiy of V. odorata was detected to be higher than M. longifolia ssp. longifolia, R. 

coriaria var. zebaria, R. scutatus and G. tournefortii, and lower than A. calocephalum, S. papposa and 
H. salicifolium. TOS value is an indicator of all oxidant compounds produced in living things [33]. In 

the literature, the differences in TOS capacitiy attract attention in the studies of different researchers on 

different plant species. It is thought that the main reason for this is the differences in the regions where 
the plants are collected, the differences in the plant species and the potential to produce and accumulate 

oxidant compounds consequently metabolic processes. The OSI capacitiy of V. odorata was detected to 

be higher than M. longifolia ssp. longifolia, R. coriaria var. zebaria, R. scutatus and G. tournefortii, and 
lower than A. calocephalum, S. papposa and H. salicifolium. The OSI value shows how much the 

oxidant compounds produced in living organisms are suppressed by endogenous antioxidant compounds 

[33]. The TOS capacitiy of V. odorata detected in our study resulted in lower OSI capacitiy consequently 

the plant's total antioxidant system being more potent and influential. Consequently, oxidative stress 
triggered by oxidant molecules could be prevented by being eliminated by antioxidant compounds, 

which are a reflection of enzymatic and nonenzymatic systems, and consequently, OSI capacitiy were 

detected at low levels. 

Antimicrobial Effect 

The study and use of herbal medicine has gained importance in last period. The number of 

diseases caused by microorganisms has been rising in last years [34]. In the fight against diseases caused 

by microorganisms, drugs of synthetic origin take the lead. Due to the possible side effects of synthetic 
drugs and unconsciously used antibiotics, the number of resistant microorganisms has been increasing 

in last years [35]. Consequently, the research of timely antimicrobial sources has become inevitable in 

the fight against microbial diseases. The antimicrobial agent status of V. odorata ethanol extract against 
some bacterial and fungal strains was investigated. The analyzed findings are presented in Table 2. 

It has been indicated that petroleum ether, dichloromethane, ethyl acetate and aqueous extracts of 

V. odorata are influential against Klebsiella pneumoniae and Escherichia coli at different intensiy [36]. 
In another study, it was indicated that petroleum ether, acetone, methanol and aqueous extracts of V. 

odorata had effects against Haemophilus influenzae, Staphylococcus aureus, S. pyogenes, Streptococcus 

pneumoniae and Pseudomonas aeruginosa at different intensiy [37]. It has been indicated that the 

aqueous extract of V. odorata is influential against Shigella flexneri, K. pneumoniae, Salmonella typhi, 
P. aeruginosa, E. coli and S. aureus [38]. In our research, the ethanol extract of V. odorata was preferred. 

It was detected that the plant extract was influential against A. baumannii as 25 µg/ml extract intensiy. 
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The plant extract was influential against P. aeruginosa and E. faecalis as 50 µg/ml, against S. aureus, 

E. coli, S. aureus MRSA, C. krusei and C. glabrata as 100 µg/ml, against C. albicans as 200 µg/ml 
extract intensiy. Consequently, it has been detected that the antimicrobial effect of the plant extract is 

high. Consequently, it is thought that the plant can be used as antimicrobial agent.  

Table 2. MIC values of V. odorata extract 

Sample A B C D E F G H J 

V. odorata Extract 

(µg/ml) 

100 100 50 100 50 25 100 200 100 

Ampicillin 1.56 3.12 1.56 3.12 3.12 - - - - 

Amikacin - - - 1.56 3.12 3.12 - - - 

Ciprofloxacin 1.56 3.12 1.56 1.56 3.12 3.12 - - - 

Fluconazole - - - - - - 3.12 3.12 - 

Amphotericin B - - - - - - 3.12 3.12 3.12 
(A) S. aureus, (B) S. aureus MRSA, (C) E. faecalis, (D) E. coli, (E) P. aeruginosa, (F) A. baumannii, (G) C. glabrata, (H) C. 
albicans, (J) C. krusei. 

Antiproliferative Effect Against Lung Cancer Cell 

In last years, efforts to minimize the possible side effects of many drugs used in cancer treatments, 

to prevent tissue damage, to increase drug efficacy and to design new drugs have been increasing [39]. 

Many methods are used in cancer treatments. In addition, different methods can be used together in 

complexity. These methods often have serious side effects [40]. Many supplements are used to cope 
with these side effects and accelerate the healing process [41]. Consequently, the discovery of new 

natural resources to be used in cancer treatments is inevitable. In this study, the antiproliferative effect 

of the plant species we used against the condition known as the lung cancer cell (A549) was examined. 
The data found are expressed in Figure 1. 

 

Figure 1. Antiproliferative effect of V. odorata extract 

In our study, it was detected that the effects of ethanol extract of V. odorota against Lung 

Carcinoma cell (A549) increased with increasing intensiy. Strong cytotoxic effects were observed at 

200 µg/ml test intensiy. It has been previously indicated that V. odorota has significant effects against 
prostate (PC-3), breast (MDA-MB-231), and ovarian cancer cell (OVCAR3) [42]. In another study, it 

was indicated that V. odorota was influential at different intensiy against B16F10 murine melanoma 

cells [43]. In addition to these studies, in our study, it was detected that V. odorota has strong effects 
against Lung Carcinoma cell (A549).  

In our research, the antioxidant, antimicrobial and antiproliferative effects of the used parts of V. 
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odorota in the extract formed with the thanks to ethanol, which is preferred as a solvent, were 

investigated. According to the datas obtained, it was detected that V. odorota extract can be used as 
anticancer agent, antioxidant and antimicrobial. 
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