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Abstract

The aims of this study were to evaluate the effects of some extraction methods (Ultra-sound: UM, Maceration:
MM) and solvents (Ethanol: EOH, Methanol: MOH) of the Polyphenols, flavonoid contents and antioxidant
activities from Calligonum comosum. The EOH extracts contained high levels of Polyphenols and flavonoids
when compared to MOH extracts. The ethanolic maceration method (EOH MM extract) had the highest
antioxidant capacity (596.83 mg GAE/g Dried Extract). Also the EOH UM extract showed higher capacity
(511.22 mg GAE/g Dried Extract), when compared to methanol extracts (275.41with MOH MM and 231.59mg
GAE/g Dried Extract with MOH UM). The values of I1Cx, clearly indicated superiority of ethanol extracts (6.3 ug
/ml for UM and 7.9pug/ml with MM) to methanol extracts (50pg/ml for UM and 100pg/ml with MM). Apparently
the extracts UM showed good values compared to (MM) method it with two solvent.

Keywords: Calligonum comosum, Polyphenols, flavonoids, Antioxidants activities, Ultra-sound (UM),
Maceration (MM).

Introduction

Calligonum comosum L’her. (Polygonaceae)., plant has many local names such as Ghardaq in Arabian Peninsula
or Larta and Ouarach in Algeria [1]. It is a small shrub leafless, distributed throughout Arabia and growing in
sandy deserts [2]. It is used by The Bedouins to treat stomach ailments illnesses [3]. In folklore medicine,
Calligonum has a great reputation as a stimulant and astringent [4], the stems are chewed for curing toothache
[1]. The Dehydrodicatechin isolated from this plant by [5] showed best antioxidant and cytotoxic activities. As
well the anthraquinones of Calligonum comosum manifested high antimicrobial potential [6]; the efficacity of
ethanolic extract of Calligonum comosum against fascioliasis animal disease was confirmed by [7].

The aims of this study were to choice the solvent and the extraction method that can used to obtain the best yield
on phenolic contents (Total Polyphenols and flavonoid) and antioxidant activities from Calligonum comosum
growing in Oued Souf Saharan region (south-east of Algeria).

2. Materials and methods

2.1. Biological material:

Calligonum comosum was harvested in October 2014 during the somatic stage in Oued Souf region (South-east of Algerian
Sahara). The plant dried, crushed and stored in glass flasks to protect from light and moisture for subsequent analysis.
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2.2. Preparation of extracts:
In this study, two extraction methods were used; with methanol and ethanol solvents in both methods:

2.2.1. Maceration:
59 of dried drogue was introduced in 50ml of organic solvent for 24h. After filtration, this solution was evaporated by rotary
evaporator Type Buchi R-200 at 55°C for methanol and 60°C for ethanol maceration [8].
2.2.2.  Extraction with ultra-sound:
According to [9] with slight modification, 50ml solvents is added to 5g of dried drogue material then take mixtures to ultra-
sound type JP SELECTA (3.1A; 720W) at 30°C for 30 min. The extracts were evaporated in rotary evaporator.
According to [10] the yield of the extracts was determined by the formula:
Yield (%) = (P, / Py) x 100.
e Py Weight of the extract dried in gram.
e P, Weight of the plant starting material in gram.

2.3. Determination of Total Polyphenolic Contents:

The total polyphenolic content determined according to the method described by [11]. 0.2 ml of the extract was mixed with 1
ml of Folin-Ciocalteu reagent (diluted 10 times). Then 0.8 ml of solution of Na,CO; (7.5%) was added to the mixture. The
mixture was incubated at room temperature, protected from light, for about 30 minutes. The absorbance is measured at 760
nm. The results are expressed in mg equivalent Gallic acid/g DM.

2.4. Determination of Flavonoids

The flavonoids were estimated using method of [12]. 0.5 ml of extracts, 0.5 ml of AICl; (2%). After 60 min at room
temperature, the absorbance was measured at 420 nm. A yellow color indicates the presence of flavonoids. Samples of
extracts ware evaluated at 0.1 mg/ml. Total flavonoid contents was calculated as Quercetin (mg equivalent /g DM).

2.5. Antioxidants tests:
In this study the identification of antioxidant activity in-vitro extracts of Calligonum comosum was performed by two tests
respectively: the free radical scavenging DPPH and Total Antioxidant Capacity TAC (test phosphor molybdenum).

2.5.1. Scavenging free radical DPPH test:
The antioxidant activity of different extracts was measured by the method described by [13] with a slight modification:
0.5ml of methanol and ethanol extracts of C. comosum with 1ml DPPH (0.1mM), for positive comparison we used two
standards antioxidant: Ascorbic acid form ethanol extracts and a-Tocopherolfor the ethanol extracts. The tubes were
incubated at 37°C for 30 min. The absorbance was measured at 515 nm. Percent inhibition is determined by the following
formula:

%DPPH radical scavenging = [(A; — Ag)/A.] x100.

Where A is the absorbance of the control and A is the absorbance of the sample.

2.5.2. Determination of total antioxidant capacity by the phosphor molybdenum method:

The antioxidant activity of different C. comosum extracts were evaluated by the phosphor molybdenum method of [14].
0.1ml of extracts solution was combined with 1ml of reagent solution (0.6M sulfuric acid, 28mM sodium phosphate,
anddmM ammonium molybdate). The tubes were capped and incubated in water bath at 95°C for 90 min. After the samples
were cooled, the absorbance of each was measured at 695nm. The antioxidant capacity was expressed as an equivalent of
Gallic acid (mg Gallic acid /g dried extract).

2.5.3. The IC5y Determination:
The effective concentration having 50% radical inhibition activity (ICsp), expressed as pg extract/ml, was determined from
the graph of the free radical scavenging activity (%) against the extract concentration [15].

3. Results and discussion

3.1. Yield of extracts:

The yield of the ethanol extracts (fig.01) was low (6.99% in ultra-sound and 4.61% in maceration) compared to
the methanol extracts (10.91% in ultra-sound and 10.78% in maceration). The results obtained in this study are
different comparing with others data, because the solvent used and preparing conditions are not similar [16].
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Figure 1: Yield extracts of C. comosum (MOH MM: methanol extract by maceration; MOH UM: methanol extract by
ultra-sounds method; EOH MM: ethanol extract by maceration method; EOH UM: ethanol extract by ultra-sounds method).
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3.2. Polyphenols and flavonoid Contents:

The polyphenol quantity and flavonoid was determined from calibration lines (regression line) using the standard
Gallic acid and Quercetin in ethanol and methanol.

The concentration is expressed in milligrams of Gallic acid equivalents per gram of dry materiel (mg GAE / g
DM) by polyphenol and in milligrams Quercetin equivalents per gram of dry materiel (mg QE / g DM) by
flavonoid Table (1). The results showed that the extracts of C. comosum contained Phenolic compounds in the
following order: EOH MM>EOH UM>MOH MM>MOH UM.

The variability observed in the values of polyphenols quantity through the different extracts of C. comosum could
be attributed to the difference in the phenolic composition of the samples studied [17].

Table 1: Effect of extractions methods and solvent in phenolics contents of C. comosum.

Extracts of C. comosum MOH MM MOH UM EOH MM EOH UM
Total polyphenols (mg GAE/g DM) 328+0,25 | 155+0,32 | 175,75+6,4 | 173,24+5,7
Flavonoids (mg QE/g DM) 1,19+0,14 | 0,51 +0,14 | 3859+1,89 | 32,97 +0,78

3.3. Antioxidant activities:

3.3.1. DPPH Test:

The highest scavenging activity of DPPH radical in concentration 0.01mg/ml (Figure 2) was found for the EOH
UM extract (69.42%), followed by the EOH MM extract 60%. The Ascorbic acid, MOH MM and MOH UM
extracts exhibited the lowest scavenging activities with values of 37.40; 29,67 and 19,34% respectively. It also
gave the a-Tocopherol in low concentration (0.0001 mg/ml) best rate of inhibition with DPPH radical 40.16%.

3.3.2. Molybdate ion reduction assay (Antioxidant Capacity Total):

The results indicated that the EOH MM extract of C. comosum had the highest antioxidant capacity with a value
of 596.83 mg Gallic acid equivalent/g dried extract. The second place occupied by the EOH UM extract with a
value of 511.22 mg Gallic acid equivalents/g dried extract. The methanol preparations (MOH MM and MOH
UM) showed lower antioxidant capacities with values ranged between 275.41 and 231.59 mg Gallic acid
equivalents/g dried extract (Figure3).
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Figure 2: Higher of rate inhibition (%) of free radical DPPH.
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Figure 3: The variation of antioxidant capacity for different extracts of C.comosum.
AOC: Anti-Oxidant Capacity; GAE: Gallic acid equivalent.

3.3.3. The ICs, of DPPH Test:
The values of the antioxidants (ICs) effects of different extractions methods reveals (Figure 4) that the lower
value obtained with a-Tocopherol (2.1 pg/ml) following by ethanol extract method respectively EOH UM(6.3
pg/ml)< EOH MM (7.9 pg/ml). But the methanol extracts gives the highest values (MOH UM: 50ug/ml, MOH
MM: 100pg/ml).
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Figure 4: 1Cs, values (pug/ml) of extracts of against free radical (DPPH).
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It was clearly noticed superiority ethanol extracts to methanol extracts in 1Cs, values. This was due to the
effectiveness of anti-oxidation which was closely linked to the structure and quality of phenolic compounds than
the concentration and quantity of these compounds within the plant tissue [18].

The strong effect of anti-oxidants in some samples of ethanol extracts could be explained by the difference in
antioxidant activity between samples for different behaviour to give a proton and an electron between samples
[19].

Conclusion

The evaluation of effects of solvents and extraction methods on the phenolic contents and antioxidant activities
for the medicinal plant Calligonum comosum L’her., growing in Oued Souf Saharan region (south-east of
Algeria), revealed that the optimum yield of extracts obtained with methanolic extracts especially with the ultra-
sound method, but significantly overtook the etanolic extracts in the amount of polyphenols. Also, it was not
recorded any significant differences between the two methods of extraction by using different solvent. As the
antioxidant activities, we noticed that ethanol was the best organic solvent used for extracting the major parts of
phenolic contents. These results were explained by scavenging activity of DPPH radicals. The total antioxidants
capacity indicated that the ethanolic extract has the highest antioxidant capacity.

The ICs, values revealed that the ethanolic extracts were important compared with methanolic one. Also the Ultra
sound method give the higher values of ICsy compared with macerations methods in both solvents.
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