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Abstract

It is known that some members of the genus Convolvulus L. are commonly used in Turkish folk medicine.
These species are powerful in curing the toothache and joint pains. This study was focused on the
determination of the total phenolic, flavonoid and saponin contents of the different solvent (methanol,
acetone and petroleum benzine) extracts of Convolvulus phrygius as well as its antioxidant activity. Folin-
Ciocalteu assay, aluminium colorimetric and vanillin-sulphuric acid method were used to detect total
phenolic, flavonoid and saponin contents in the extracts, respectively. The antioxidant activities were
determined by using ABTS, NO, FRAP, phosphomolybdenum, and metal chelating methods. The methanol
extract of C. phrygius demonstrated highest antioxidant and total phenolic, flavonoid and saponin content.
Our results showed that C. phrygius could be accepted as a novel and alternative natural antioxidant source.
Further studies should be carried out on the identification of responsible active components.
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1. Introduction

As shown in recent years, natural antioxidants discovered in plants have attracted some
interest due to their widely acclaimed nutritional and therapeutic values. Antioxidant
properties stand to be an essential mechanism of beneficial activity of plant-derived
compounds and extracts (Khorasani Esmaeili et al., 2015). Ethnopharmacological surveys
have shed light on the fact that the therapeutic use of even 80% of 122 plant-derived drugs
may have a link with their recommendations in traditional medicine (Fabricant and
Farnsworth, 2001). Natural antioxidants have a diversity of biochemical activities, some
of which include the inhibition of reactive oxygen species (ROS) generation, direct or
indirect scavenging of free radicals, and alteration of intracellular redox potential (Finkel
and Holbrook, 2000).

Studies regarding the bioactivities of various plants have assumed an important position
because of the variations in the effectiveness of the plant extract with the solvent for
extraction used, plant part used, the plants’ age, and geographic origin (Khorasani
Esmaeili et al, 2015). The genus Convolvulus L. belongs to Convolvulaceae family,
including 250 taxa, generally recognized as bindweeds. With respect to recent researches,
this genus is represented with 39 taxa (three of them hybrids) in Turkey (Aykurt, 2010).
Some taxa of this genus are used in the treatment of toothache (Altundag and Ozturk,
2011) and also as anthelminthic, laxative and cholagogue (Baytop, 1999) in Turkish folk
medicine. C. phrygius, which is endemic to Turkey, is categorized as "Near Threatened"
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(NT) by the International Union for Conservation of Nature (IUCN) (Aykurt and Siimbiil,
2014). Extracts of various members of Convolvulus have been demonstrated to have
antioxidant activities (Rachitha et al., 2018; Benmerache et al., 2013). Although, some
studies have been performed on the phytochemicals and biological activities of C.
arvensis, C. pluricaulis and C. fatmensis (Elzaawely and Tawata, 2012; Azman et al., 2015;
Gupta and Fernandes, 2019; Rachitha et al., 2018), the study about C. phrygius is very
limited. Therefore, the objective of this research was to reveal the antioxidant potentials
and total bioactive compounds (total phenolics, flavonoids and saponins) of endemic C.

phrygius.
2. Material and Methods

Plant material and extraction: The individuals of C. phrygius Bornm. were collected in
Korkuteli/Antalya-Turkey from the environs of the Korkuteli Dam, open slopes, 1250 m,
June 2008. Taxonomic identification of the plant was confirmed by the senior taxonomist
Dr. Candan Aykurt, in Department of Biology, Akdeniz University, Antalya-Turkey. The
voucher specimen was deposited at the Akdeniz University Herbarium (Voucher no: C.
Aykurt 2055). The plants were air-dried and their aerial parts were powderized.
Methanol, acetone and petroleum benzine were used for the extraction in a shaker water
bath for 6 hours at 55°C (Ozay et al., 2015). The extracts were filtered and vaporized by
using rotary evaporator and then lyophilized. The crude extracts were kept at +4°C until
needed.

Total phenolic, flavonoid and saponin contents: The phenolic, flavonoid and saponin
contents of the plant extracts were determined by using the Folin-Ciocalteu protocol
(Slinkard and Singleton, 1977), AlCl3 (Moreno et al., 2000) and vanillin-sulphuric acid
(Hiai et al., 1976) colorimetric methods, respectively. These contents were expressed as
gallic acid (mg GAEs/g), quercetin (mg QEs/g) and quillaja (mg QAEs/g) equivalents,
respectively.

Antioxidant activity assays

Ferric reducing antioxidant power (FRAP) assay: Ferric reducing antioxidant power
assay was applied as described by Zengin et al. (2014) with some modifications. Extract
solutions was added to FRAP reagent which mixed in advance (acetate buffer- 0.3 M,
TPTZ (2,4,6-tripyridyl-s-triazine- 10 mM, FeCI3- 20 mM). After measuring the
absorbances at 593 nm, FRAP activity was expressed as trolox (mg TEs/g extract)
equivalents.

Total antioxidant capacity (Phosphomolybdenum method): Phosphomolybdenum
method was used to evaluate total antioxidant capacity of the extracts Briefly, different
extract solutions were mixed with the reagent solution (0.6 M H2504, 28 mM NasPO4and
4 mM (NH4)2Mo0s4), and incubated for 90 min at 95°C. The absorbance values were
determined at 695 nm wavelength (Berk et al., 2011). Total antioxidant capacity was
expressed as trolox (mmol TEs/g extract) equivalents.

Metal chelating activity: Extract solutions at different concentrations were added to
FeCl2 (0.05 mL, 2 mM). The reaction that started directly after adding 5 mM of ferrozine
was measured at 562 nm after 10 min left at room temperature. Metal chelating activity
was expressed as EDTA (mg EDTAEs/g extract) equivalents. (Zengin et al., 2015).
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NO (Nitric oxide) scavenging activity: NO was produced from sodium nitroprusside
(SNP) which measured as described by Balakrishnan et al. (2009) by using the Griess
reaction. The mixture containing SNP (5mM) in PBS (pH 7.3), with the extracts were
prepared in PBS at different concentrations and incubated for 3 hours at 25°C. The
absorbance value was determined at 546 nm wavelength. Ascorbic acid was used as a
positive control. The results were indicated as ICso.

ABTS (2,2 azino-bis (3-ethylbenzothiazloine-6-sulfonic acid)) radical scavenging
activity: The scavenging activity towards ABTS radical was analyzed as described by Re
et al. (1999) with some modifications. Freshly prepared and diluted ABTS solution were
mixed with the various solvent extracts of C. phrygius and the absorbances were read after
30 min at 734 nm. The results were indicated as ICso.

Statistical analysis: Statistical analysis was performed using the software SPSS version
22.0 program. Statistical significance was determined using the one-way ANOVA. Multiple
group comparisons were analyzed with Tukey’s multiple comparison test. Data were
expressed as a mean * SD. p value of < 0.05 was considered to be statistically significant.

3. Results and Discussion

Total phenolic, flavonoid and saponin contents: Being plant secondary metabolites, the
phenolics or polyphenols are very significant judging from the virtue of their antioxidant
activities by chelating redox-active metal ions, inactivating lipid free radical chains, and
avoiding the hydroperoxide conversions into reactive oxyradicals. Being widely
distributed amongst plants, saponins have long been regarded as phytochemical material
to protect plant against pathogens. Therefore, it is no doubt that saponins function as
potential medicinal candidates (Khorasani Esmaeili et al., 2015; Hassan et al., 2013). The
total phenolic, flavonoid and saponin contents (TPC, TFC and TSC) of the methanol,
acetone and petroleum benzine extracts of C. phrygius were investigated with
spectrophotometric methods and the results are presented in Table 1.

Table 1. Total phenolic, flavonoid and saponin contents of C. phrygius extracts
(mean%SD).

Solvent TPCa TFCP TSCe

Petroleum benzine 12.01+£0.03 06.54+0.01 22.01+0.06
Acetone 33.07+0.08 11.02+0.03 54.05+0.09
Methanol 74.32+1.02 35.42+0.05 91.35+1.23

aTotal phenolic content (TPC) expressed as gallic acid equivalents (mg GAEs/g).
bTotal flavonoid content (TFC) expressed as quercetin equivalents (mg QEs/g)
cTotal saponin content (TSC) expressed as quillaja equivalents (mg QAEs/g)

According to the obtained data, the total phenolic content (74.32 mg GAEs/g), total
flavonoid content (35.42 mg QEs/g) and total saponin content (91.35 mg QAEs/g) were
detected to be at highest in the methanol extract of the plant. Alkaloids, flavonoids,
coumarins, sterols, saponins and tannins have been isolated from plants of the genus
Convolvulus L. (Todd et al., 1995; Menemen et al., 2002). The total phenolic and flavonoid
content of Convolvulus galaticus were reported earlier as 84.689 mg GAEs/g and 48.760
mg CEs/g, respectively (Tirker and Yildirim, 2018). Elzaawely and Tawata (2012) found
the total phenolic and flavonoid content of Convolvulus arvensis leaves as 244.6 mg
GAE/g and 174.4 mg RE/g, respectively. Despite having various amounts of bioactive
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compounds as a result of using different taxa, solvents and growing conditions, it would
not be surprising to say that most of these Convolvulus taxa could be a significant source
of phenolic compounds.

Antioxidant activity: Antioxidants convert reactive oxygen species to non-toxic products
and stop or eliminate the side effects of reactive oxygen species, prevent some disorders,
such as cancer, cardiovascular diseases, diabetes, infections and ischemia (Al-Dabbas,
2017). The use of only one method does not reflect the antioxidant activity of plant
extracts due to complicated structure of bioactive secondary metabolites (Du et al., 2009).
Hence, chiefly five methods were used in order to detect the antioxidant activity of C.
phrygius with different solvents. The outcomes of free radical scavenging assay (ABTS and
NO), phosphomolybdenum, metal chelating and ferric reducing power assays are
presented in Table 2 (p < 0.05).

Table 2. Antioxidant activities of C. phrygius extracts (mean * SD).

FRAP Phosphomolybdenum Metal chelating
Solvent ABTS NO assay assay activity
(ICso pg/mL) (ICso pg/mL) (mg TEs/g) (mmol TEs/g) (mg EDTAEs/g)
Eg;r;fe“m 97.25%1.77 81.58+1.55 32.04£0.10¢ 0.28+0.01° 03.11£0.01°
Acetone 66.05+1.12b 60.21+0.06> 51.03+0.05b 1.26+0.08= 14.02+0.022
Methanol 38.44+0.07¢ 44.55+0.17¢ 74.19+1.062 1.95+0.092 22.07+0.042
Ascorbic acid 08.48+0.014 17.01+0.044 nt nt nt

TEs: trolox equivalents, EDTAEs: EDTA equivalents, nt: no tested.
Different letters in the same column indicate significant difference (p < 0.05)

Thrakal et al. (2010) reported that the IC50 values obtained from the DPPH and NO assays
in C. arvensis methanolic extracts were determined as 131.03 and 130.12 pg/mlL,
respectively and the researcher found that phenolic compounds such as phenolic acids,
flavonoids, and tannins, which found in C. arvensis, could be the responsible compounds
for antioxidant activity. In the current study, the highest scavenging activity values
obtained from the NO (44.55 ug/mL) and ABTS (38.44 ug/mL) assays were detected by
methanol extracts. Total antioxidant capacity of extracts was examined by
phosphomolybdenum method, which measures phenolic and non-phenolic compounds
related to their reductive activity. The methanolic extracts of C. phrygius demonstrated
the most powerful total antioxidant activity as 1.95 mmol TEs/g (Table 2) (p < 0.05). The
studied extracts exhibited satisfactory correlation with their TPC, TFC and TSC. In this
context, total antioxidant capacity could be depicted by the presence of bioactive
compounds. C. phrygius methanolic extracts showed the strongest FRAP activity with
74.19 mg TEs/g, whereas the lowest activity was found in petroleum benzine extracts as
32.04 mg TEs/g. In conformity with outcomes of other antioxidant tests, effective
chelation power was again determined in the methanol extract with 22.07 mg EDTAEs/g.
The results showed that major phytochemicals in C. phrygius were polar properties
extracted by methanol, which was determined to be the most potent on antioxidant
activity, including phenolics and saponins.

4. Conclusion

In conclusion, this research notifies for the first time the antioxidant and total phenolic,
flavonoid and saponin contents of C. phrygius. It can be proposed that the observed
antioxidant activity of the C. phrygius extract can be ascribed to the existence of these

bioactive compounds. Although this is the first study carried out on this plant, further in-
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vitro and in-vivo studies are needed in order to better understand the potential of this
plant.
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