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Phenolics compounds and antioxidant activities of Anthyllis sericea Lag. methanolic extracts, an endemic
plant species grown in the South of Tunisia
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ABSTRACT

Phenolic compounds are integral constituents of many plants, and they have attracted a great deal of scientific interest because of
their health-promoting effects as antioxidants. Anthyllis sericea, a plant used for many purposes, is traditionally used as a diuretic. In this study,
total phenolic, flavonoid and tannin contents extracted from leaves, shoots and roots of Anthyllis samples collected from the south of Tunisia were
evaluated. The quantitative estimation  showed that Anthyllis samples were  rich in polyphenol. While the leaf extracts contained the highest
levels of total phenolic content, the root extracts had the highest content of flavonoids and tannins. The levels of phenolic compounds found in
different organs indicate that they may have a strong antioxidant effect. In the DPPH and FRAP assay, all extracts shown substantial
antioxidant effects. These results suggest that the leaves might play an important role in protecting the human body against free radicals.
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INTRODUCTION

Saharan plants were considered a source of free radicalscavenging molecules, such as flavonoids, carotenoids, tannins,saponins, and terpenoids, which are responsible of the antioxidantactivities. The high content of these natural compounds hasattracted a great deal of scientific research in these species becauseof their exploitation as health-promoting compounds for thepharmaceutical industry.
Anthyllis spp. includes more than 170 species within thePapillionaceae family, which are distributed in Europe and NorthenAfrica [1]. Anthyllis sericea is an aromatic plant naturally grown insandly-loam or sandy areas of south-eastern Tunisia (Tataouine,BeniKhedeche, Dhahar…) and Spain. This perennial shrub reaches40-50 cm of height, the leaves are small and hairless. The flowersappear in clusters with yellowish white color.These species are known for their traditional uses in folkmedicine as a treatment for inflammation and to accelerate woundhealing [2]. The flowers are used in cosmetology to promote hairgrowth [3], and are used as a diuretic and to treat mouth and throatdiseases and ulcers. The fresh and dried leaves are also commonlyused for cattle feeding and as a helminthagogue for sheep.Recently, several studies to determine the chemicalcompounds present in some species of Anthyllis spp. have beenperformed, which confirmed the presence of flavonoids, glycosides,quercetin, tannins and polyphenols [4].In this study, we aimed to characterize the phytochemicalcomposition and the antioxidant potential of methanolic extractsobtained from leaves, stems and roots of Anthyllis sericea plantscollected from south- eastern areas of Tunisia. The phytochemicalscreening was evaluated by calorimetric techniques to determinatethe total content of phenolic compounds and total condensedtannin content. The antioxidant activity of the extracts wasdetermined by the DPPH assay and compared with that of thestandard (ascorbic acid) assay.
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MATERIALS AND METHODS

Plant material: Several Anthyllis sericea plants were collected fromthe Dhahar (32° 30' 00" N,9° 50' 00" W)and Tataouine (32°55′46″ N,10°27′06″ W)region, in the Southern East of Tunisia, during theflowering period (April 2013).The plant samples were spread on theground, in an open room protected from the direct sunlight. Duringdrying time, plants were turned over to allow homogeneousdrying. After drying for three weeks, leaves, stems and rootsfrom a single plant were cut with a razor blade into small pieceswhich were then used for the extractions.
Sample preparation: Two g of the dried plant material weregrounded and dissolved in 20 ml of a 1:1 (v/v) methanol: watersolution. The mixture was continuously stirred for 6 hours in thedark and then filtered through a Whatmann paper (3mm). Theextract obtained was centrifuged (1536 g) for 20 minutes at 25 °Cand the methanolic supernatant was kept at 4°C in the dark until theanalysis.
Determination of total phenolic compounds: The amount of totalphenolic compounds was determined using Folin–Cicalteu reagent,as described by Singleton and Rossi (1965) [5]. Briefly, 1-ml aliquotsof the methanolic extracts were assayed with 250 l of the Folinreagent and 500 l of 20% (w/v) sodium carbonate. The mixturewas vortexed and diluted with distilled water to a final volume of 5ml. After incubation for 30 min at room temperature in the dark,the absorbance was determined at 765 nm. Three measurementswere performed on each sample. The results were expressed asmilligrams of gallic acid equivalents (GAE) per gram of dry weight(DW), according to the equation: Absorbance = 0.0039 C; R² =0.9988; where C refers to concentration.
Determination of total flavonoids: The total flavonoids weremeasured by the colorimetric assay developed by Zhishen and al,(1999) [6]. An aliquot (1ml) of appropriately diluted samples orstandard methanolic solution of catechin (at differentconcentrations) was added to 10 ml volumetric flask containing 4ml double distilled H2O. At t = 0, 0.3 ml of sodium nitrite (5 %) wasadded to the flask. After five min 0.3 ml of AlCl3 (10 %) was added.At six min, 2 ml of potassium (1M) was added to the mixture.Immediately, the reaction flask was diluted to higher volume (10ml) with the addition of double distilled H2O and thoroughlymixed. Absorbance of the mixture –pink color – was determined at
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510 nm and compared to control (distilled H2O). All samples wereanalyzed in triplicate. The total flavonoid content of the differentextracts was expressed as mg of catechin equivalents (CE) per g ofdry weight of plant material (mg CE / g DW), according to theequation: Absorbance = 0.333 C + 0.008; R² = 0.9981.
Determination of condensed tannin content: Tannin levels weredetermined by a spectrophotometric method (Swain and Hillis,1959; Oueslati and al, 2012) [7, 8]. An aliquot (2 ml) of a freshlyprepared solution of vanillin in methanol (1 %) in 70 % sulfuric acidwas added to 1 ml of suitably diluted samples (polyphenol extractcorresponding to 1 g of dry plant material). The mixture wasincubated at 20°C in a water bath and after exactly 15 min; theabsorbance at 500 nm was measured in a spectrophotometercompared to control. All samples were analyzed in triplicate.
Determination of the antioxidant activity:
DPPH (2,2-Diphenyl-1-Picrylhydrazyl) Radical Scavenging
Assay: The most commonly used method for the evaluation ofantioxidant effects is by measuring the scavenging of the 1,1-Diphenyl-2-picryl-hydrazyl (DPPH)stable free radical. The differentsamples of Anthyllis sericea were screened for their antioxidanteffect using the procedure described by Mighri and al, (2010) andBraca and al, (2002) [9, 10] with slight modifications. Differentconcentrations of extracts and standard (ascorbic acid) wereprepared by diluting an appropriate amount of distilled H2O. Thetest was carried out with a volume of 50 μl of each preparedsolution mixed with 2 ml of methanol and DPPH solution (4 mg ofDPPH in 100 ml of methanol). After stirring the mixture with a

vortex, the aliquot is placed at room temperature and in darknessfor 30 min. Then, the absorbance of the mixture was determined at517 nm and compared to control (methanol). The DPPH values ofeach sample were compared with the scavenging effect of thestandard (Ascorbic acid).All samples were analyzed in triplicate.The DPPH scavenging effects of the samples, in %, were calculatedaccording to this equation:
DPPH scavenging effects (%) = [(A0 – (A-AA)) / Ao] x 100A0 is A517 of DPPH without a sample (control). A is A517 of asample and DPPH. AA is the A517 of a sample without DPPH(blank).

Ferric reducing antioxidant power assay (FRAP): The reducingpower assay was described by Wang and al, (2008) [11] and Oyaizu(1986) [12] with ascorbic Acid (AA) and tert-butyl-4-hydroxyanisole(BHA) used as the positive controls. First, 2,5ml of deionized waterwas added to a aliquot of Anthyllis sericea extracts mixed withphosphate buffer and potassium ferricyanide (2,5 ml; 0,2M and2,5ml;1%). A 2,5ml aliquot of trichloro acetic acid (10%) was addedto the mixture, after incubation for 20 min in 50°C. Then, thesolution was centrifugated at 3000 rpm for 10 min. A mixture ofdistilled water and ferric chloride was added to 5 ml of thepreviously supernatant and were be incubated at roomtemperature, in the dark, for 30 min.The absorbance of this assay was measured at 700 nm.Samples of the assay were prepared in triplicate.
Table No. 1: Different yields (%) of methanolic crude extracts.

Polyphenols Flavonoids Tannins
Leaves 16.60 1.20 4.20
Stems 10 1.05 1.2
Roots 14.7 1.20 2.12

Table No. 2:  Different crude extracts showing Total phenolic, Flavonoid and Tannin contents.

Polyphenols contents Flavonoids contents Tannins contents
Leaves 55.80 ±0.0 1.3+0.05 4.81± 0.063
Stems 7.1±0.02 1.2±0.013 6.12± 0.02
Roots 14.44±0.15 0.7±0.02 1.2± 0.03Values are mean ± S.D of three replicates

Table No. 3: Different crude extracts showing antioxidant activity using DPPH activity, FRAP assay and IC values.

DPPH radical
scavenging activity

IC 50 Ferric reducing
antioxidant power

Leaves 290.24±0.04 2.17±0.04 0.7± 0.01
Stems 202.43±0.02 4.81±0.07 0.12± 0.02
Roots 114.63±0.02 11.02±0.01 0.21± 0.01Values are mean ± S.D of three replicates

RESULTS AND DISCUSSIONS

The percentage yield of extraction of A. sericea: Extractionresults for different parts (leaves, stems and roots) of Anthyllis
sericea are shown in table 1. According to the results obtained, theyields (w/w) of total polyphenol extracts (leaves: 16.60 %;stems: 10 % and roots:14.70%) were higher than flavonoidextracts(leaves: 1.20 %; stems: 1.05 % and roots: 1.20 %) andtannins extracts (leaves: 4.20 %; roots: 2.12% and stems:1.2%).These results  showed  that  polyphenol extracts containflavonoids, tannins and  others chemical compounds like: phenolicacids, coumarins have solubility in extraction solvent used.Moreover, the yields of methanolic extracts from leaves of A. sericeawere found much higher than found in others parts of plant. Finally,the presence of phenolic compounds (flavonoids, tannins, othersphenolic compounds) in different parts of A. sericea, indicates thatthis plant may have the ability as an antioxidant agent.
Total phenolic, flavonoid and condensed tannins in leaves,
steems and roots of A. sericeaSeveral recent studies showed that phenolic constitutethe main powerful antioxidant compounds [13]. For that, totalphenolic, flavonoid contents of methanol– water (50/50, v/v)

extracts from leaves, stems and roots of A.sericea were assessed.Principal results showed in table 2 that A. sericea extractsexhibited an important amount of polyphenol content (14.44-55.80mg/g), followed by proanthocyannidins (4.81–6.12mg/g) andflavonoids (1.2–1.3mg/g). The leaves extract of A. sericea containedthe highest total phenolic content of 55.8 (mg/g). Roots extract of A.
sericea had comparatively lower than that total phenolic content of7, 1 mg/g. Although phenolic compounds are found in all plants andplant parts, their quantitative distribution varies between differentorgans in a plant [14]. A. sericea leaves extract was found tocontain the highest flavonoid content (1.3 mg /g), when comparedto that of A. sericea roots (1.2 mg/g).Flavonoids have been reportedto be responsible for antioxidant activity [15].

A. sericea roots extract was contained the highest level ofcondensed tannins (6.12mg/g) than leaves extract that have(4.81mg/g). The antioxidant, anti–inflammatory, antifungal andhealing properties of some plant extracts have been attributed tothe presence of tannins [16].The results of the study of Ghalem et al. (2012) [17]showed that the leaves methanolic extract of A. vulneraria fromAlgeria, contained the total phenolic content of 185.00 mg of Gallicacid equivalents /g DW. We conclude that the leaves of A. sericea
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from southern of Tunisia contain less phenolic compound thanthose of A. vulneraria from Algeria.Phenols, mainly anthocyanins are chemical compoundswith high antioxidatif effects that play an important role in theadaptation of plants to abiotic stress factors [18-20], Anthyllis sericealeaves have a high-test level of flavonoids (1.3 mg/g) than thatfound in A.vulneraria from Algeria (0.11mg/g), this result show thatleaves of Anthyllis sericea from Tunisia have been reported to beresponsible for antioxidant activity.The role of anthocyanins in leaves is still under debate.The basic question is whether they are directly involved in stressresponses or just assist in plant defense [21]. For instance,anthocyanins and carotenoids are suggested to protect chloroplastsfrom excess [22]. Our data demonstrate that anthocyaninsaccumulation from leaves stems and roots increased under waterdeficit (different parts of plant are collected from a stress period)conditions. This increase suggests that anthocyanins can be involvedin photo protection under direct drought stress [23-25].
Antioxidant Activity:The content of total phenolic expressed as GAE (Gallicacid equivalent) in mg/mL of plant extract, varied from 290, 24 mgGAE /mL of leaves extract to 114, 63 mg GAE/mL of stems extract.The phenolic compounds have been reported to be significantlyassociated with the antioxidant activity of plant and food extractsmainly because of their redox properties, allowing them to act asreducing agents, hydrogen donors, singlet oxygen quenchers,hydroxyl radical quenchers, and metal chelators [26]. The DPPHradical is stable and free, also used as a substrate to evaluate theantioxidant activity of extracts of vegetables and medicinal plants.Antioxidants can scavenge the radical by hydrogen donation, whichcauses a decrease of DPPH absorbance at 517 nm. Theconcentration of sample at which the inhibition value in 50% isdefined as the IC50 value. Thus, the lower IC50 value indicateshigher antioxidant activity. The values varied from 2,17µl/mL DPPHsolution for the leaves extract of Anthyllis sericea (The most active)to 11,02 µl /ml DPPH solution for the stems extract (the lowestactive). The ferric reducing antioxidant activity in leaves, stemsand roots were presented in Table3. FRAP measures the ability ofthe extract to donate electron from (Fe2+) form to (Fe3+) form. Thereducing power were be determined by measuring the formation ofPerl’s Prussian blue at 700 nm [27, 28]. In this assay, the color of thissolution changes from yellow to blue color depending on thepower of the antioxidant samples. A higher absorbance indicatesa higher reducing ability. The reducing power of the sample extractsincreased with increasing concentration. For the concentration, thereducing power of leaves (0,7mg/ml) was higher than that ofstems (0,21mg/ml) and roots (0,12mg/ml). The results showed thatthe FRAP activity of leaves is the greatest among all other extractsstudied. Given these results, we can say that leaves of this plantshow a high content of phenolic compounds with strong antioxidantactivity.

CONCLUSIOS

Considering the results of the percentage yield ofextraction (polyphenol, flavonoids and tannins) and total phenolic,flavonoid and tannin contents, we can conclude that leaves of A.
sericea contained appreciably high level of total phenoliccompounds. The most sample extracts (polyphenol, flavonoids andtannins) from this plant also exhibited high antioxidant activities.These findings provide scientific evidence to supporttraditional medicinal uses and indicate a promising potential for thedevelopment of an antioxidant agent from A. sericea plant. Thismedicinal plant by in vitro researches can appear as interestingand promising and may  be effective as potential sources ofnovel antioxidant drugs.Further work could be realized on the identification,isolation of the specific compounds from the crude extracts whichare responsible for the higher antioxidative action.
REFERENCES:1. Halabalaki M, Urbain A, Paschali A, Mitakou S, Tillequin F,and Skaltounis AL, Quercetin and Kaempferol. 3-O-[α- L-Rhamnopyranosyl-2)-R-Larabinopyranoside]-7-O-α-Lrhamnopyranosides from Anthyllis hermanniae: StructureDetermination and Conformational Studies. Journal ofNatural Products, 2011; 74: 1939-1945.

2. Nartowska J, Wamer I and Strzelecka H. Triterpenoidssapogenin from Anthyllis vulneraria L., Acta PoloniacPharmaceutica – Drug Research, 2001; 58(4): 289-291.3. Sokoloff DD, Comparative study of fruit anatomy inAnthyllis s. str (Papilionaceae, Loteae), BotanicheskiiZhurnal (St. Petersburg), 1997; 82: 58-74.4. Gonnet J.F and Jay M. The Flavonic Aglycones of Anthyllis-Vulneraria, Phytochemistry (Oxford), 1972; 11: 2313-2316.5. Singleton VL and Rossi JA. Colorimetry of total phenolicswith phosphor molybdic phosphotungstic acid reagents,Am. J. Enol. Vitic., 1965; 16: 144-158.6. Zhishen J, Mengcheng T, Jianming W. Research onantioxidant activity of flavonoids from natural materials,Food Chemistry, 1999; 6: 555-559.7. Swain T and Hillis WE. The phenolic constituents of Purmusdomestica, The quantitative analysis of phenolicconstituents, J. Sci. Food. Agric., 1959; 10: 63-68.8. Oueslati S, Ksouri R, Falleh H, Pichette A, Abdelly C andLegault J. Phenolic content, antioxidant, anti-inflammatory and anticancer activities of the ediblehalophyte Suaeda fruticosa Forssk, Food chemistry, 2012;132: 943-947.9. Mighri H, Hadjlaoui H, Akrout A, Najjaa H and Neffati M.Antimicrobial and antioxidant activities of Artemisia herba-alba essential oil cultivated in Tunisian arid zone, C. R.Chimie, 2010; 13: 380-386.10. Braca A, Sortino C, Politi M, Morelli I and Mendez J.Antioxidant activity of flavonoids from Licania licaniaeflora,J. Ethnopharmacol., 2002; 79(3): 379-381.11. Wang H, Gao X.D, Zhou G.C, Cai, L and Yao W.B. In vitroand in vivo antioxidant activity of aqueous extract fromChoerospondias axillaris fruit, Food Chemistry, 2008; 106:888-895.12. Oyaizu M. Studies on products of browning reactions-antioxidative activities of products of browning reactionprepared from glucosamine, Jap. J. Nutr., 1986; 44: 307-315.13. Ksouri R, Megdiche W, Falleh H, Trabelsi N, Boulaaba, M,Smaoui A and Abdelly C. Influence of biological,environmental and technical factors on phenolic contentand antioxidant activities of Tunisian halophytes, C. R.Biol., 2008; 331: 865-873.14. Robards K, Prenzler PD, Tuvker G, Swatsitang P, andGlover W. Phenolic compounds and their role in oxidativeprocesses in fruits, Food Chemistry, 1999; 66: 401-436.15. Braca A, Politi M, Sanogo R, Sanou H, Morelli I, Pizza Cand De Tommasi N. Chemical composition and antioxidantactivity of phenolic compounds from wild and cultivatedSclerocary abirrea (Anacardiaceae) leaves, Journal ofAgricultural and Food Chemistry, 2003; 51: 6689-6695.16. Araújo T.A.S, Alencar N.L, Amorim E.L.C. and AlbuquerqueU.P. A new approach to study medicinal plants with tanninsand flavonoids contents from the local knowledge, J.Ethnopharmacol., 2008; 120: 72-80.17. 17. Ghalem M, Mergheche S, Ghalem S and Belarbi M.Phenolic contents and in vitro antioxidant activity of somesecondary metabolites of Anthyllis vulneraria. L. fromAlgeria, International Journal of   Medicine   andPharmaceutical Sciences, 2012; 2(3): 51– 46.18. Smirnoff N and Cumbes Q.J. Hydroxyl radical scavengingactivity in compatible solutes, Phytochemistry, 1989; 28:1057-1060.19. Apel K and Hirt H. Reactive oxygen species: metabolism,oxidative stress, and signal transduction, Annual Review ofPlant Biology, 2004; 55: 373-399.20. Kruk I, Aboul-Enein H.Y, Michalska T, Lichszteld K andKladna A. Scavenging of reactive oxygen species by the plantphenols genistein and oleuropein, Luminescence, 2005; 20:81-89.21. Hatier J.H.B and Gould K.S. Foliar anthocyanins asmodulators of stress signals, Journal of TheoreticalBiology, 2008; 253: 625-627.22. Gould K.S, Markham K.R, Smith R.H. and Goris J.J. Functionalrole of anthocyanins in the leaves of Quintinia serrata A.Cunn., Journal of Experimental Botany, 2000; 51: 1107-1115.23. Hoch W.A, Zeldin E.L and McCown B.H. Physiologicalsignificance of anthocyanins during autumnal leafsenescence, Tree Physiology, 2001; 21: 1.24. Close D.C and Beadle C.L. The ecophysiology of foliaranthocyanin, Botanical Review, 2003; 69: 149–161.25. Merzlyak M.N, Chivkunova O.B, Solovchenko A.E. and Naqvi



Selmi. A et al., J. Pharm. Res. 2014, 3(12), 261-264

Journal of Pharma Research 2014, 3(12) 261-264

K.R. Light absorption by anthocyanins in juvenile, stressed,and senescing leaves, Journal of Experimental Botany, 2008;59: 3903-3911.26. Gupta S and Prakash J. Studies on Indian green leafyvegetables for their antioxidant activity, Plant Foods forHuman Nutrition, 2009; 64: 39-45.27. Chung Y.C, Chang C.T, Chao W.W, Lin, C.F and Chou S.T.Antioxidative activity and safety of the 50% ethanolicextract from red bean fermented by Bacillus subtilis IMR-NK1, Journal of Agricultural and Food Chemistry, 2002;50: 2454-2458.28. Gülçin E, Kirecci E, Akkemik E, Topal F and Hisar O.Antioxidant and antimicrobial activities of an aquatic plant:Duckweed (Lemna minor L.), Turk. J. Biol., 2010; 34: 175-188.29. Hakkim, F.L., Shankar, C.G. &Girija, S. Chemical compositionand antioxidant property of holy basil (Ocimum sanctumL.) leaves, stems, and inflorescence and their in vitro callus

cultures, Journal of Agricultural and Food Chemistry, 2007;55: 9109-9117.30. Huang WY, Cai YZ and Zhang Y. Natural phenolic compoundsfrom medicinal herbs and dietary plants: potential use forcancer prevention, Nutr. Cancer, 2010; 62: 1-20.31. Oueslati, S., Ksouri, R., Falleh, H., Pichette, A. Abdelly, C.&Legault, J. Phenolic content, antioxidant, anti-inflammatory and anticancer activities of the ediblehalophyte Suaedafruticosa Forssk, Food chemistry., 2012;132: 943-947.32. Razali, N., Razab, R., Mat Junit, S. & Abdul Aziz, A. Radicalscavenging and reducing properties of extracts of cashewshoots (Anacardiumoccidentale), Food Chemistry, 2008;111: 38-44.33. Stocker P, Yousfi M, Salmi C, Perrier J, Brunel JM, Moulin A.Maackiain 3-O-(6-O-malonyl--D-glucopyranoside) fromOudneyaafricana, a powerful inhibitor of porcine kidneyacylase I, Biochimie., 2005; 87:507-512.
How to cite this article:Selmi. A et al.,: Phenolics compounds and antioxidant activities of Anthyllis sericea Lag. methanolic extracts, an endemic plantspecies grown in the South of Tunisia. J. Pharm. Res., 2014; 3(12): 261-264.

Conflict of interest: The authors have declared that no conflict of interest exists.
Source of support: Nil


