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Abstract 

The antioxidant activity was determined for the corm and the aerial parts of the species of Crocus olivieri subsp. 

istanbulensis, C. flavus subsp. flavus, C. danfordiae subsp. danfordiae and C. antalyensis subsp. antalyensis. 

The antioxidant activity was investigated by determining the percentage of 2.2-diphenyl-1-picrylhydrazyl 

(DPPH) scavenging activity of ethanolic extracts at a concentration of 1 mg/mL. The highest antioxidant activity 

was found in the corm part of C. flavus subsp. flavus, whereas, the lowest value was detected in the aerial part of 

C. danfordiae subsp. danfordiae. For the total phenolic content, the highest and the lowest values were observed 

in the corm of C. olivieri subsp. istanbulensis at 390 mg GAE/100 g and in the aerial part of C. danfordiae 

subsp. danfordiae at 24.4 mg GAE/100 g, respectively. 
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Bazı Crocus (Iridaceae) türlerinin antioksidan aktivitesi ve toplam fenolik 

içerikleri 

 

Özet 

Bu çalışmada Crocus olivieri subsp. istanbulensis, C. flavus subsp. flavus, C. danfordiae subsp. danfordiae ve C. 

antalyensis subsp. antalyensis türlerinin korm ve toprak üstü kısımlarının antioksidan aktivitesi belirlenmiştir. 

Antioksidan aktivite, 1 mg/mL yoğunluğundaki etanolik ekstraktların % 2,2-diphenyl-1-picrylhydrazyl (DPPH) 

süpürme aktivitesi belirlenerek araştırılmıştır. En yüksek antioksidan aktivite C. flavus subsp. flavus’un korm 

kısmında, en düşük ise C. danfordiae subsp. danfordiae’nın toprak üstü kısmında belirlenmiştir. Toplam fenolik 

içerik için en yüksek değer C. olivieri subsp. istanbulensis korm kısmında 390 mg GAE/100 g olarak, en düşük 

değer ise C. danfordiae subsp. danfordiae’nın toprak üstü kısmında 24.4 mg GAE/100 g olarak tespit edilmiştir. 

Anahtar kelimeler: Crocus, DPPH aktivitesi, Sakarya, toplam fenolik içerik, Türkiye  

 

INTRODUCTION 

Plants tend to improve an ability to produce secondary phenolic metabolites, which are the vital 

parts of their interaction mechanisms with their surroundings, reproduction strategies and defensive 

behaviors. These phenolic compounds also contain natural antioxidants that have beneficial and 

protective influences on human health. The oxidative stress is thought to be the reason for various 

disorder-related illnesses in different parts of the human body/organs due to the overproduction of 

reactive nitrogen and oxygen species. Antioxidants may retard the development of chronic diseases 

and are also widely used as food additives for protection of foods against oxidative degradation 

(Zou et al. 2016; Zengin et al. 2019; Tunç et al. 2020). 

https://orcid.org/0000-0001-8654-3361
https://orcid.org/0000-0001-9502-9321
https://orcid.org/0000-0002-9888-1453


 
Sağıroğlu et al. / Türler ve Habitatlar (2020) 1(1): 1–6                                                                      2 
  

 
 
 

Medicinal, aromatic and many other plants contain chemical compounds that exhibit 

antioxidant properties. However, there is still little scientific knowledge about the antioxidant 

properties of plants, especially those used less frequently in the kitchen and medicine (Miliauskas et 

al. 2004). 

Turkey has 78 Crocus L. species and 54 of them are endemic (Yüzbaşıoğlu 2012). Crocus is a 

perennial herb from the Iridaceae family and widely cultivated in Turkey, Iran, Spain and Greece. It 

has some traditional uses against some cardiovascular illnesses, diabetes, Parkinson's disease, 

depression, apoptosis, atherosclerosis, etc. (Esmaeili et al. 2011; Baba et al. 2015). Medicinal and 

aromatic plants are being used by the people of Sakarya as in many parts of the world (Sağıroğlu et 

al. 2012; 2017). 

The aim of this study was to determine the antioxidant and the total phenolic activity of the 

corm and the aerial parts of Crocus flavus Weston subsp. flavus and endemic species of C. olivieri 

J.Gay subsp. istanbulensis B.Mathew, C. danfordiae Maw subsp. danfordiae and C. antalyensis 

B.Mathew subsp. antalyensis. 

 

MATERIAL AND METHOD 

Crocus species have been collected from their natural populations at flowering. The specimens 

collected were identified according to the Flora of Turkey and the East Aegean Islands (Mathew 

1984; 1988; 2000) and deposited at the Sakarya University Department of Biology Herbarium. 
 

Plant materials 

The collection information on the Crocus specimens is listed below: 

Crocus olivieri subsp. istanbulensis. Turkey. A3 Sakarya: Between Mesruriye and Pamukova road, 

5
th

 km, 760 m, 03.02.2019, M.Sağıroğlu 6457. 

Crocus flavus subsp. flavus. Turkey. A3 Sakarya: Sakarya University Campus, Faculty of Political 

Sciences surroundings, in Quercus forest, 200 m, 01.03.2019, M.Sağıroğlu 6471. 

Crocus danfordiae subsp. danfordiae. Turkey. A3 Sakarya: Pamukova, Çilekli village, 750 m, 

12.02.2019, M.Sağıroğlu 6465. 

Crocus antalyensis subsp. antalyensis. Turkey. A3 Sakarya: between Mesruriye and Pamukova 

road, 3
rd

 km, 740 m, 22.02.2019, M.Sağıroğlu 6467. 
 

Ethanolic extracts of the plants 

Specimens were dried at room temperature for seven days. Ten grams of the dried specimens were 

ground into a capped bottle and 150 mL of ethanol was added. The prepared mixtures were kept at 

room temperature in a dark environment and stirred for 3 days. The solvents in the extracts were 

evaporated by using a rotary evaporator (Heidolph) under vacuum at 55°C for 15 minutes and the 

dried extracts were then used for all investigations. The extract concentrations were adjusted by 

adding the same solvent (ethanol) to each extract at the doses of 1mg/mL for the antioxidant activity 

and the total phenolic analyses. 
 

Antioxidant activity (DPPH assay) 

Antioxidant activity was determined by the modified Blois method (1958). A total of 1 ml of 

0.004% DPPH (2.2-Diphenyl-1-picrylhydrazyl) radical solution in ethanol was mixed with 1 mL of 

the extract solution (in ethanol). These solutions were then kept in a dark environment for 30 mins 
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and the optical density was measured with a spectrophotometer (Shimadzu UV mini-1240) at 517 

nm. Throughout the process, ethanol was used as the blank. The inhibition percentage of the 

specimens was calculated according to the following formula: % Inhibition = (A control – A 

specimen) / (A control) × 100. 
 

Determination of total phenolic content 

To determine the total phenolic content, the Folin-Ciocalteu method (Singleton & Rossi 1965) was 

employed. A total of 100 µL of ethanolic extract (1 mg/mL) was mixed with 200 µL of Folin-

Ciocalteu (50%) and held for 2 minutes. Then, 1 mL of 2% Na2CO3 solution was added and shaken 

well. The mixture was kept in a dark environment for 1 hour. The absorbance of the mixture was 

measured with a spectrophotometer at 760 nm. The total phenolic content values were evaluated 

from a calibration curve obtained with a series of gallic acid standards (50, 100, 200, 300, 400 

mg/L). The results were expressed as mg of GAE/100 g. 

 

RESULTS AND DISCUSSION 

The antioxidant and the antimicrobial properties of the extracts obtained from many plants are of 

great interest in the food and health industry. The Crocus species are being intensely used by the 

public for various purposes in Turkey and especially in Sakarya Province. The DPPH is a stable 

free radical, that has been generally used as a tool for evaluating the free radical-scavenging activity 

of the antioxidants (Neagu et al. 2018; İnceçayır et al. 2019). The percentage DPPH scavenging 

activity was given in Figure 1 for the extracts in a concentration of 1 mg/mL. The percentage DPPH 

radical-scavenging rate for C. olivieri subsp. istanbulensis at the corm was found to be 87%, 

whereas it was 81% for the aerial part. These values were found to be 93%, 41%, 92%, 27%, 84% 

and 74% for the corm and aerial parts of C. flavus subsp. flavus, C. danfordiae subsp. danfordiae 

and C. antalyensis subsp. antalyensis, respectively. The corms of all Crocus species showed higher 

antioxidant activity than the aerial parts. 

Khalili et al. (2016) studied the polyphenolic fractions for DPPH scavenging activity in the 

corms and aerial parts of Crocus caspius Fisch. & C.A. Mey. ex Hohen. and found that the corm 

fractions have higher activities, which is like our findings. Acar Doğanlı et al. (2010) have 

investigated the DPPH scavenging activity of the C. baytopiorum B. Mathew, C. flavus and C. 

biflorus Mill. species extracts in the concentration of 1.6 mg/mL and concluded that the results were 

78%, 90% and 76%, respectively. In another work, the ethanolic extracts of C. sativus L. leaves in 

the concentrations of 0.1 mg/mL showed a DPPH scavenging activity at 84% (Ökmen et al., 2016). 

It was concluded that the preparation techniques of extracts, the collection areas and species-

dependent differences may have a great effect on the antioxidant activity level. 

Polyphenolic compounds are frequently encountered in both edible and inedible plants and 

they are accepted to have various biological outcomes, especially on antimicrobial and antioxidant 

effectiveness (Ouerghemmi et al. 2017). The amount of total phenolic content was measured by the 

Folin-Ciocalteu method. 

It can be easily seen that the highest phenolic content was in the corm of Crocus olivieri 

subsp. istanbulensis, whereas the lowest value was observed in the aerial part of C. danfordiae 

subsp. danfordiae. The corms of C. olivieri subsp. istanbulensis, C. antalyensis subsp. antalyensis 

and C. danfordiae subsp. danfordiae were found to have higher phenolic contents, which were 

parallel to the antioxidant activity results (Table 1). 
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Figure 1. DPPH scavenging-activity (%) of the Crocus species used in this study (CoiB: C. olivieri 

subsp. istanbulensis corm; CoiA: C. olivieri subsp. istanbulensis aerial; CffB: C. flavus subsp. 

flavus corm; CffA: C. flavus subsp. flavus aerial; CddB: C. danfordiae subsp. danfordiae corm; 

CddA: C. danfordiae subsp. danfordiae aerial; CaaB: C. antalyensis subsp. antalyensis corm; and 

CaaA: C. antalyensis subsp. antalyensis aerial). 

 

However, the aerial parts of Crocus flavus subsp. flavus were found to have higher levels of 

phenolics than its corms. In the literature, there exists various works showing that there are close 

and positive relationships between the antioxidant activity and the amount of phenolic contents in 

plants (Cai et al. 2004; Do et al. 2014), though there are other studies showing inverse relationships 

(Aksoy et al. 2013). The method used to measure the total phenolic content provides a rough 

evaluation for the total phenolic compounds remaining in the extract. This is not special to 

polyphenols however, various interfering compounds can interact with the reactants, resulting in a 

raised phenolic concentration level (Prior et al. 2005). Besides, various phenolic compounds may 

react in a contrasting manner in this assay, depending on the number of phenolic groups contained 

(Singleton & Rossi 1965), and total phenolics content does not necessarily integrate all the 

antioxidants that may be included in an extract. 

 

Table 1. Total phenolic content of the Crocus species used. 

Species Total phenolic (mg GAE/100 g) ± STD 

Corm Aerial parts 

C. olivieri subsp. istanbulensis 390 ± 3.2 73 ± 5.1 

C. flavus subsp. flavus 126.8 ± 2.1 202.4 ± 1.2 

C. danfordiae subsp. danfordiae 53.2 ± 1.3 24.4 ± 2.8 

C. antalyensis subsp. antalyensis 220 ± 1.8 140 ± 1.6 

 

Nowadays, there is an increasing trend in the use of natural resources instead of synthetic 

preservatives and the need for new plant species with antioxidant potential. From that point of view, 
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this study is valuable in that it states that the Crocus olivieri subsp. istanbulensis, C. flavus subsp. 

flavus, C. danfordiae subsp. danfordiae and C. antalyensis subsp. antalyensis species have 

antioxidant properties. This study shows that similar studies can be performed for other Crocus 

species to find out whether they are valuable or not to be employed as antioxidant contents. 
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