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ABSTRACT  

Helianthemum is represented by 19 taxa, and out of four are endemic in 

Türkiye. The antioxidant, anti-inflammatory, and hypoglycemic 

activities of the ethanol (75%) and aqueous extracts from aerial parts of 

Helianthemum oelandicum subsp. incanum growing in Türkiye was 

examined in this study. The water extract exhibited antioxidant activity 

with 67.26±0.49 and 68.08±0.41 µg ml-1 values on DPPH and ABTS 

radicals, respectively. The antioxidant activity value of ethanol extract 

on DPPH radical was found as 46.71±0.27 µg ml-1, where as this value 

was determined as 51.60±0.76 µg ml-1 for scavenging effects on ABTS 

radical. Both ethanol and aqueous extracts possessed in vitro anti-

inflammatory activity by inhibiting erythrocyte membrane hemolysis in 

a concentration dependent manner and ethanol extracts exhibited 

greater activity than aqueous extracts. By measuring the inhibitory 

effect of the extracts on α-glucosidase, in vitro hypoglycemic activity was 

assessed. According to the results of this study, the IC50 values of both 

ethanolic and aqueous extracts were found to be close to each other, 

2.52±0.01 and 3.21±0.01 µg ml-1, respectively and compared with the 

standard compound acarbose (IC50= 0.90±0.01 µg ml-1) it was 

determined that both extracts exhibited strong inhibition on α-

glucosidase. Based on all results evaluated, the ethanolic extract 

displayed higher antioxidant, anti-inflammatory, and hypoglycemic 

activities than the aqueous extract. 
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Türkiye’de Yetişen Helianthemum oelandicum subsp. incanum (Willk.) G. Lopez Bitkisinin Serbest 

Radikal Süpürücü, Anti-inflamatuvar ve Hipoglisemik Aktivitelerinin Değerlendirilmesi 
 

ÖZET  

Helianthemum Türkiye’de 4’ü endemik olmak üzere 19 takson ile temsil 

edilmektedir. Bu çalışmada Türkiye’de doğal olarak yetişen 

Helianthemum oelandicum subsp. incanum toprak üstü kısımlarının 

etanollü (%75) ve sulu ekstrelerinin antioksidan, anti-inflamatuvar ve 

hipoglisemik aktiviteleri araştırılmıştır. Sulu ekstrenin DPPH ve ABTS 

radikalleri üzerine gösterdiği süpürücü etki miktarı sırasıyla 

67.26±0.49 ve 68.08±0.41 µg ml-1 olarak tespit edilmiştir. Bitkinin 

etanollü ekstresinin DPPH radikaline karşı gösterdiği antioksidan 

aktivite değeri 46.71±0.27 µg ml-1 iken, ABTS radikali için bu değer 

51.60±0.76 µg ml-1 olarak bulunmuştur. Bitkinin hem etanollü hem de 

sulu ekstresinin eritrosit membran hemolizini konsantrasyona bağlı 

olarak inhibe ederek in vitro anti-inflamatuvar etki gösterdiği ve 

etanollü ekstrenin sulu ekstreye göre daha güçlü etkiye sahip olduğu 

belirlenmiştir.  Bitki ekstrelerinin in vitro hipoglisemik aktivite tayini 

için α-glukozidaza karşı inhibisyon etkileri ölçülmüş, etanollü ve sulu 

ekstrelerin IC50 değerleri sırasıyla 2.52±0.01 ve 3.21±0.01 µg ml-1 

bulunmuş ve standart bileşik akarboz ile karşılaştırıldığında (IC50= 

0.90±0.01 µg ml-1) α-glukozidaza karşı güçlü inhibisyon gösterdikleri 

tespit edilmiştir. Tüm aktivite sonuçları bir arada değerlendirildiğinde 

etanollü ekstrenin antioksidan, anti-inflamatuvar ve hipoglisemik 
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aktivitesinin sulu ekstreden daha yüksek olduğu bulunmuştur. 
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INTRODUCTION 

Herbal drugs have been popular in the healthcare 

system globally day by day. With the increasing use of 

medicinal plants, the pharmaceutical industry focuses 

on new natural sources. Of course, traditional 

therapy, which is closely linked to cultures, should be 

supported by scientific studies so that it can be an 

option as a complementary medicine and could be 

suggested by healthcare professionals. 

Helianthemum taxa, belonging to the Cistaceae 

family, are annual or perennial shrub and herbaceous 

plants that spread widely in Europe, America, North 

Africa and Central Asia. Helianthemum is 

represented by 19 taxa, and out of four are endemic in 

Türkiye (Davis, 1965; Şam Gökşen & Baydemir, 

2016). 

The traditional uses of one of Helianthemum species, 

called H. nummularium (L.) Miller., are recorded 

against constipation and as a blood stopper in 

Türkiye (Baytop,1999). Besides, Helianthemum 

species are used traditionally as anti-inflammatory, 

antiulcerogenic, wound healing, antimicrobial, 

cytotoxic and antidiabetic agent in different countries. 

The decoctions and teas prepared from this genus are 

also used to treat gastrointestinal problems (Rubio-

Moraga et al., 2013; Şam Gökşen & Baldemir, 2016; 

Hamza et al., 2019). Djemam et al. determined that 

H.lippi performed relaxation on distal rat colon 

(Djemam et al., 2020). 

There were reports on the antioxidant, antimicrobial, 

antiprotozoal, antigiardial activities of some 

Helianthemum species (Barbosa et al., 2006; Rubio-

Moraga et al., 2013; Baldemir et al., 2017; 

Benabdelaziz et al., 2017; Chemam et al., 2017) but 

there was only one study investigating the 

antidiabetic activity of one of Helianthemum genus, 

called H. getulum Pomel an endemic plant to North 

Sahara (Terfassi et al., 2021). The antidiarrhoeal 

activity was reported for flavonoids from 

H.glomeratum, an endemic plant grown in Mexico 

(Calzada & Alanis, 2007).  

As the number of studies on biological activities of 

Helianthemum taxa are limited and records on 

traditional use of H. oelandicum subsp. incanum 
(Willk.) G. Lopez (the synonym name: H.canum (L.) 

Miller. ) is not found during the literature survey; the 

goal of this study was to examine the antioxidant, 

anti-inflammatory and hypoglycemic properties of 

different extracts from aerial parts of Helianthemum 
oelandicum subsp. incanum growing in Türkiye. All 

assays were carried out on both aqueous and 

ethanolic extracts in order to determine which could 

potentially be a natural source for the treatment of 

diabetes and inflammation. 
 

MATERIAL and METHODS 

Plant Material 

The aerial parts of H. oelandicum subsp. incanum 
growing in Türkiye was collected from Ayaş in 

Ankara. The plant was identified by Prof. Dr. H. 

Duman from the Department of Biology, Faculty of 

Art and Science, Gazi University, Ankara, Türkiye. 

The voucher specimens are deposited at the 

Herbarium belonging to the Faculty of Pharmacy of 

Ankara University with the corresponding herbarium 

number; AEF27028. 
 

Preparation of Extracts 

From the air-dried and powdered aerial parts of 

Helianthemum oelandicum subsp. incanum, two 

different extracts were prepared by using ethanol 

(75%) and water separately. 

The air-dried and powdered aerial parts of the H. 
oelandicum subsp. incanum used in this study was 

weighed accurately and then extracted with ethanol 

(75%). It was prepared by maceration of 50 g of plant 

powder in 300 ml of ethanol for 8 hours in 3 days. 

Each maceration was developed with fresh solvent 

(3x300 ml). The macerates obtained with ethanol 

were filtered and evaporated until dry.  

Additionally, the air-dried and powdered aerial part 

of the plant used in this study was weighed 

accurately and then extracted with water. It was 

prepared by maceration of 50 g of plant powder in 300 

ml of water for 8 hours in 3 days.  Each maceration 

was developed with fresh solvent (3x300 ml). The 

macerates obtained with water were filtered and 

lyophilized. 
 

Antioxidant Activity 

DPPH  Free Radical Scavenging Activity 

To determine the effectiveness of plant extracts in 

scavenging DPPH, they were tested for their ability to 

neutralize the radical (Okur et al., 2018; Blois et al., 

1958). 100 µM DPPH was mixed in methanol and an 
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array of crude extract concentration (final 

concentrations: 10-100µg ml-1). Incubation at room 

temperature in the dark for 30 minutes was 

performed. Then, the absorbance was measured at 

517 nm. Based on the radical reduction percentage, 

scavenging activity was calculated. Butylated 

hydroxytoluene (BHT) was served as a standard 

compound, where as the only solvent was the negative 

control. Each experiment was performed at least in 

duplicate. The formula below was used to calculate 

the percentage of inhibition. 

Inhibition (%) = [(Optical densitycontrol-Optical 
densitytest sample)/Optical densitycontrol)]x100  (1).  

For each extract, the IC50 values were derived from 

calibration curves  nd the results were presented as 

mean IC50. 
 

ABTS Free Radical Scavenging Activity 

The antioxidant activity of the samples was examined 

by ABTS•+ radical cation decolorization assay (Yalcin 

et al., 2020; Re et al., 1999). 7mM ABTS+ aqueous 

solution was reacted with 2.45 mM potassium 

persulfate in order to obtain ABTS•+. Prior to use, the 

mixture was kept overnight (12 to 16 hours) at room 

temperature (in the dark). Fresh ABTS•+ solution was 

prepared for each analysis to prevent self-degradation 

of the radical. The working solution was diluted with 

ethanol (pH=7.4) to give an absorbance of 0.700 at 

734 nm, and the test compound was dissolved with 

the final working solution (100x). The final 

concentration was 1-100µg ml-1. Incubation at room 

temperature for 6 minutes in the dark was performed. 

Then, the absorbance was measured at 734 nm. 

Trolox was used as a standard compound where, as 

only solvent was the negative control. Each 

experiment was performed at least in duplicate. The 

formula below was used to calculate the percentage of 

inhibition. 

Inhibition (%) = [(Optical densitycontrol-Optical 
densitytest sample)/Optical densitycontrol)]x100 (2).  

For each extract, the IC50 values were derived from 

calibration curves and the results were presented as 

mean IC50. 
 

Anti-inflammatory Activity 

The anti-inflammatory activity of the extracts was 

assessed by measuring their protective effects on the 

human erythrocyte membrane (Shinde et al., 1999; 

Gunathilake et al., 2018). The study protocol was 
confirmed by Human Research  Ethics Committees of 
the Faculty of Medicine of Ankara University 
(Document date: 14.05.2020, document number: i5-
273-20). Human blood samples were collected from a 

volunteer who had not taken anti-inflammatory or 

steroidal medicine for two weeks prior to the 

experiment. The tubes containing blood samples were 

centrifuged for 10 min at 3000 rpm. Then the isolated 

packed cells were washed with 0.85% isosaline (pH 

7.2). The cell suspension was prepared using sterile 

saline solution (1:10). The reaction mixture consisted 

of an equal volume of test sample (ethanolic and 

aqueous extracts) and 10% cell suspension. 

Incubation at 56°C for 30 minutes was performed. 

After the tubes cooled to room temperature, 

centrifuge step was performed at 2500 rpm for 5 min. 

The absorbance of the supernatant was measured at 

560 nm. Acetylsalicylic acid (ASA) served as a 

standard compound, whereas only solvent was used 

as a negative control.   The formula below was used to 

calculate the percentage of protection.  

Protection (%) = 100-[(Optical densitytest sample/Optical 
densitycontrol)×100] (3).  

For each extract, the IC50 values were derived from 

calibration curves and the results were presented as 

mean IC50 as well as percentage of protection. 
 

Hypoglycemic Activity 

α-glucosidase inhibitory activity was evaluated to 

determine hypoglycemic activity of the extracts using 

the method with slight modifications, in vitro (Liu et 

al., 2014). α-glucosidase (0.02 unit μl-1) was mixed 

with sample (final concentration: 0.10-10µg ml-1) and 

sodium phosphate buffer (pH 6.8).The reaction 

mixture was mixed and incubated at 37°C for 20 min. 

p-nitrophenyl-α-D-glucopyranoside (pNPG) substrate 

solution was prepared in 0.2 M sodium phosphate 

buffer (pH=6.8). Then, pNPG substrate solution was 

added (0.02 M). Incubation at 37°C for 30 minutes 

was performed. A solution of 0.2 M Na2CO3 was 

added to stop the reaction. Acarbose served as a 

standard compound.  The absorbance was measured 

at 405 nm. The formula below was used to calculate 

the percentage of inhibition. 

Inhibition (%) = [(Optical densitycontrol-Optical 
densitytest sample)/Optical densitycontrol)]x100 (4).  

For each extract, the IC50 values were derived from 

calibration curves and the results were presented as 

mean IC50. 
 

Statistical Analysis 

Statistical analysis was conducted using SPSS 23.0 

software. The results were presented as mean IC50± 

Standard Deviation (SD). One-way analysis of 

variance was assessed by ANOVA with LSD test to 

compare the results. A p-value below 0.05 was 

confirmed as the minimum level of significance. 
 

RESULT and DISCUSSION 

Antioxidant Activity 

DPPH Free Radical Scavenging Activity 

Both ethanol and aqueous extracts displayed 

moderate antioxidant effect by scavenging DPPH free 
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radical in a concentration-dependent manner. 

Ethanol extracts showed higher DPPH scavenging 

activity than aqueous extracts as presented in Table 

1.  
 

ABTS Free Radical Scavenging Activity 

Ethanol and aqueous extracts noted moderate 

antioxidant effect by scavenging ABTS free radical. 

Inhibition increased with the extract concentration. 

Ethanol extracts displayed greater ABTS free radical 

scavenging activity than aqueous extracts, as 

exhibited in Table 2. 

In the present study, the water extract exhibited 

antioxidant activity with 67.26 and 68.08 µg ml-1 IC50 

values on DPPH and ABTS radicals, respectively. The 

antioxidant activity value of ethanol extract on DPPH 

radical was found as 46.71 µg ml-1, whereas this value 

was determined as 51.60 µg ml-1 for scavenging effects 

on ABTS radical. 

 

Table 1 DPPH free radical scavenging activity of the extracts 

Çizelge 1 Ekstrelerin DPPH serbest radikal süpürücü etkisi 

(a) Statistically significant: p<0.05, compared to control. The data shows mean±SD of 2-4 independent experiments 

(a) İstatistiksel olarak anlamlı: p<0.05, kontrole kıyasla. Veriler 2-4 bağımsız deneyin ortalama±SS'sini gösterir. 
 

Table 2 ABTS free radical scavenging activity of the extracts 

Çizelge 2 Ekstrelerin ABTS serbest radikal süpürücü etkisi 

(a) Statistically significant: p<0.05, compared to control. The data shows mean±SD of 2-4 independent experiments. 

(a) İstatistiksel olarak anlamlı: p<0.05, kontrole kıyasla. Veriler 2-4 bağımsız deneyin ortalama±SS'sini gösterir. 
 

Baldemir et al. observed that methanol and water 

extracts of H. oelandicum subsp. incanum were rich 

in phenolic compounds and had scavenging effects on 

both DPPH and ABTS radicals. Besides, they 

mentioned the high correlation between scavenging 

effects and the total phenol content of the extracts 

(Baldemir et al., 2017). The leaves of the most 

common 11 Helianthemum taxa in Spain were 

studied for determining the chemical composition and 

biological activities and reported as Helianthemum 
cinereum, H. alypoides and H. marifolium constantly 

showed the greatest radical scavenging activity, 

additionally the EC50 value of radical scavenging 

activity of water extracts of H. oleandicum subsp. 
incanum on DPPH and ABTS radicals was reported 

as 43.72 µg ml-1 and 96.15 µg ml-1, respectively. In 

80% MeOH extracts, EC50, values against DPPH and 

ABTS are found in order of 66.2 µg ml-1 and 34 µg ml-1 

(Rubio-Moraga et al., 2013). Phenolic compounds are 

known as natural antioxidants, and there were 

studies showing that the amounts of them were 

depended on extraction parameters ( Sultana et al., 

2009; Anokwuru et al., 2011; Demir et al, 2019; Demir 

et al., 2020), and also a strong correlation between 

phenolic content of extracts, the molecular structure 

of compounds and antioxidant activity was drawn 

attention in previous studies (Rubio-Moraga et al., 

2013; Benabdelaziz et al., 2017; Baldemir et al., 2017; 

Chemam et al., 2017).  
 

Anti-inflammatory Activity 

Both ethanol and aqueous extracts possessed in vitro 

anti-inflammatory activity by inhibiting heat-induced 

erythrocyte membrane hemolysis. The protective 

effects of the extracts were enhanced as their 

concentration increased, as shown in Figure 1. 

Ethanol extracts showed the highest percentage of 

inhibition at 20 mg ml-1 with 91.33% followed by 10 

mg ml-1 with 90.97%. Aqueous extracts showed 

42.74% and 70.48% inhibition at 10 and 20 mg ml-1, 

respectively. Ethanol extracts exhibited most 

significant activity than aqueous extracts, as seen in 

Table 3. 

 

 Inhibition Concentration50 (IC50)  (µg ml-1) 

İnhibisyon Konsantrasyonu50 

Ethanolic extract of H. oelandicum subsp. incanum 
H. oelandicum subsp. incanum etanollü ekstresi 

                    46.71±0.27a 

Aqueous extract of H. oelandicum subsp. incanum 
H. oelandicum subsp. incanum sulu ekstresi 

                    67.26±0.49a 

Butylated Hydroxytoluene (BHT) 
Butilhidroksi toluen 

                    11.02±0.44 

 Inhibition Concentration50 (IC50)    (µg ml-1) 

İnhibisyon Konsantrasyonu50 

Ethanolic extract of H. oelandicum subsp. incanum 
H. oelandicum subsp. incanum etanollü ekstresi 

                    51.60±0.76a 

Aqueous extract of H. oelandicum subsp. incanum 
H. oelandicum subsp. incanum sulu ekstresi 

                    68.08±0.41a 

Trolox (Troloks)                     1.58±0.01 
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Water extract of H. oelandicum subsp. incanum was 

noted lower anti-inflammatory activity than ethanolic 

extract (IC50=11.49 and 6.07 mg ml-1, respectively). 

 

 
Figure 1 The protective effects of the extracts in different concentrations 

Şekil 1 Ekstrelerin farklı konsantrasyonlardaki koruyucu etkileri 
 

Table 3 Anti-inflammatory activity of the extracts 

Çizelge 3 Ekstrelerin anti-inflamatuvar aktivitesi 

(a) Statistically significant: p<0.05, compared to control. The data shows mean±SD of 2-4 independent experiments. 

(a) İstatistiksel olarak anlamlı: p<0.05, kontrole kıyasla. Veriler 2-4 bağımsız deneyin ortalama±SS'sini gösterir. 
 

Hypoglycemic Activity 

The extracts were tested for hypoglycemic activity 

using in vitro assessments of α-glucosidase inhibitory 

activity. Ethanol extracts exhibited higher α-

glucosidase inhibitory potential than aqueous 

extracts. The IC50 values of both ethanolic and 

aqueous extracts were found to be close to each other, 

2.52 and 3.21 µg ml-1, respectively and compared with 

the standard compound acarbose (IC50=0.90 µg ml-1). 

It was determined that both extracts exhibited strong 

inhibition on α-glucosidase as shown, in Table 4. 

Terfassi et al. studied a different Helianthemum taxa 

called H. getulum an endemic plant to septentrional 

Sahara. They mentioned that both the fractions and 

extract of plant showed a remarkable inhibition 

activity on α-glucosidase and were in agreement with 

the present study (Terfassi et al, 2021). 
 

CONCLUSION 

In this study, we tested two extracts prepared with 

water and ethanol from Helianthemum oelandicum 

subsp. incanum  from Türkiye for investigating the in 

vitro antioxidant, anti-inflammatory and 

hypoglycemic activities in the light of traditional uses 

of the plant worldwide. Present results indicate that 

although aqueous and ethanolic extracts of the aerial 

part of the plant were found to show moderate 

antioxidant and anti-inflammatory effects in vitro, 

both extracts of aerial parts of H. oelandicum subsp. 
incanum have potential α-glucosidase inhibitory 

activities supporting the traditional use against 

diabetes. Further studies are needed to determine the 

mechanisms of action and chemical profile of the 

plant to decide if the plant could be a promising 

candidate for the treatment of diabetes. 
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 Inhibition Concentration50 (IC50)   (mg ml-1) 

İnhibisyon Konsantrasyonu50 

Ethanolic extract of H. oelandicum subsp. incanum 
H. oelandicum subsp. incanum etanollü ekstresi 

                    6.07±0.12a 

Aqueous extract of H. oelandicum subsp. incanum 
H. oelandicum subsp. incanum sulu ekstresi 

                    11.49±0.01a 

Acetylsalicylic acid (ASA) 
Asetilsalisilik asit 

                    0.28±0.01 
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Table 4 α-glucosidase inhibitory activity of the extracts 

Çizelge 4 Ekstrelerin α-glukozidaz inhibisyon aktivitesi 

(a) Statistically significant: p<0.05, compared to control. The data shows mean±SD of 2-4 independent experiments. 

(a) İstatistiksel olarak anlamlı: p<0.05, kontrole kıyasla. Veriler 2-4 bağımsız deneyin ortalama±SS'sini gösterir. 
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