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ABSTRACT

Lawsonia alba (Henna) is widely used in folk meuicfor treatment of various skin diseases such azeia
(atopic dermatitis), boils and sores. The aim of firesent study is to determine the antioxidaniviagt total
phenolics and flavonoids content of extracts frtwm seeds of Lawsonia alba grown in Algeria andcetk from
three different regions (Adrar, Biskra, and Ouargl@otal phenolics content ranged from 70.64 + 0td87.88 +
0.15 mg gallic acid equivalents (GAE)/g dry weidhg flavonoids content varied from 0.847 +0.0A.tb0 +0.006
mg quercetin equivalents (QE)/ g dry weight. Theoaidant activities of the extracts were evaluabtydDPPH and
phosphomolybdenum assays. The results showedItlatracts from the seeds of Lawsonia alba seetretgood
trappers of radicals, the IC50 values of the exsa@mnged between 0.0084 and 0.0099 mg/mL. Tot#badant
capacity of the extracts decreased in the followdrder: SEA >SEB> SEO.
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INTRODUCTION

Reactive oxygen species (ROS) and nitrogen spélRlS) such as nitric oxide, singlet oxygen, hydrogeroxide,
superoxide, hydroxyl and peroxyl free radicals preduced in cells by the mitochondrial respiratohain and
known to play an obvious role in a wide varietypathological manifestations [1-4]. Free radicaks e&ry reactive
with proteins, lipids, enzymes, carbohydrates ahtAand can cause cellular damage [5]. Oxidativesstresulting
in the appearance of the free radicals and caudisgases in human organism like cancer, atherositer
hypertension, atherogenesis, inflammatory injuigbdtes, atherogenesis, Alzheimers and Parkins8h [6

Medicinal plants are a main source of natural amdients, such as polyphenols (flavonoids, anthoiygnannins
and phenolic acids), ascorbic acid, tocopherotmtteenols, cinnamic acids, benzoic acids, folilaselenium, 13-
carotene, lycopene, lutein, and other caroten@ts [

Antioxidants have capacity to scavenge the freécadsl and reactive oxygen species and protectam frarious
diseases in man such as atherosclerosis, diabetdbtus) arthritis, ischemia heart disease, gasrit
neurodegenerative diseases, ageing and cancdr [2, 5

As a medicinal plantlLawsoniaalba (Lythraceae), commonly called henna in North Africa widely used in

traditional medicine for treatment of various skiseases such as Eczema (atopic dermatitis), &odssores [10,
11]. Seeds, leaves, stem bark, roots and flowerk. @flba have been reported to contain various compounds
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including aromatic compounds, saponins, triterpgsodioxin derivatives [12};sitosterolglucosides, alkaloids,
flavonoids, tannins, steroids, glycosides, quindephnaphthalene derivatives, luteolin, betulinelip garlic acid,
coumarins, xanthones, lawsone and phenolic glyesditi3, 14].

Lawsonia albaexhibits a variety of biological activities such laepatoprotective [15], antimicrobial [16], antifial
[17], antiviral [18], antiparasitic [19], antitrypasomal, antimalarial [20], hypoglycemic [21], aimflammatory,
analgesic and antipyretic [22, 23], tuberculost§2i4], anticomplementary, antidermatophytic, cykto[25, 26],
antioxidant [27], immunomodulatory [28], proteirygation inhibitory [29], trypsin inhibitory [30],ditumor [31],
nootropics [32], Wound Healing Activity [33] andtamorrosion properties [34].

The objective of the present work is to evalua ¢bntent of phenolic and flavonoid compoundd afvsonia
alba's seed extract from three regions of Algeria, afgb to examine their antioxidant activity by th@H and
reducing power (PPM) assays compared to that of BBHT, VE, VC standards.

MATERIALS AND METHODS

2.1. Chemicals and solvents

Ascorbic acid (VC), 1,1-diphenyl,2-picryl hydraz{fpPPH), gallic acid, quercetin, Butylated Hydroxwliiene
(BHT), Butylated hydroxyanisole (BHA}-tocopherol (Vitamin E) (VE), sodium carbonate {886s), aluminum
chloride (AICk), sulphuric acid, sodium phosphate, ammonium nudy, acetone, ethanol, methanol, ethyl
acetate, Folin—Ciocalteu reagent. All chemicalsenmirchased from Sigma-Aldrich.

2.2. Collection of plant material

The seeds dfawsonia albavas collected in October 2011 from the followimgiions in Algeria: Adrar (A), Biskra
(B) and Ouargla (O). Seeds were dried under thdeslaa room temperature. The dried seeds were grosing
kitchen blender to obtain the course powder angkdtm the dark at a dry place until further use.

2.3. Preparation of plant extracts

25 g of seeds dfawsoniaalba were macerated at room temperature with Acetosi@/(0:30, v/v) for 24 h, three
times. After filtration, the filtrate was evapordtgll dryness and the residue was dissolved irewahd partitioned
using ethyl acetate for three times, then the edbgtate was concentrated under reduced pressime-aissolved
with minimum of methanol and kept at 4°C.

2.3.1. Total phenolic content

Total phenol was estimated by the Folin—Ciocalteathmd [35]. Briefly, 0.1 mL of ethyl acetate extraas added
to 1.5 mL of Folin—Ciocalteu reagent. The mixturaswncubated in the dark for 5 min and then 1.5ahkodium
carbonate 6% was added. After 90 min in the d&dabsorbance was measured at 725 nm. Total pbeooitent
was calculated using a gallic acid and standargec(80-300 pg/mL). Results were presented as malfigp of
gallic acid equivalents per gram of plant dry weifhg GAE/g DW).

2.3.2. Total flavonoid content

The total flavonoid content of each seed extracs datermined by the aluminium chloride method doietric
[36]. Briefly, 1 mL of 2% AIC} ethanol solution was added to 1 mL of extract. &bsorbance was read at 430 nm
after 30 min of incubation at room temperature.al fiavonoids were estimated based on a standdiforation
curve (concentration range: 5 - 50 pug/mL). Resulise presented in milligrams of quercetin equivedgrer gram
of plant dry weight (mg QE/g DW).

2.4. Determining antioxidant activity

2.4.1. Free radical scavenging activity on DPPH

The free radical scavenging activity of the seedsaets ofLawsonia albawas determined by using DPPH method
[37]. Aliquots (1mL) of different concentrations eéeds extract were added to 1mL of a 250 uM etlsahation of
DPPH. After 30 min of incubation in the dark at méemperature, the absorbance was measured atb1The
percentage of inhibition (1%) of free radical DPRds calculated using the formula:

Freeradicalscavengingctivity (%) = [(Ag - As)/ Ag] x 100
where:

Aq is the absorbance of the negative control.
Asis the absorbance of the sample.

217



Rekia CHERBI et al Der Pharma Chemica, 2016, 8 (11):216-221

DPPH scavenging capacity is expressed as an 1058.M&50 is the concentration of the sample wigolsesses
50% inhibition of the free radicals present in tlst solution. BHT, BHA, Vitamin E and Ascorbic davere used
as a reference compounds.

2.4.2. Phosphomolybdenum assay (Total antioxidanapacity) (TAC)

The total antioxidant capacity of extracts wasmated using the assay of a green phosphate/MogMvplex [38].
An aliquot 0.3 mL of extract was combined with 3 raf_reagent solution (0.6 M sulphuric acid, 28 mbtlisim
phosphate and 4 mM ammonium molybdate). The mixtae incubated for 90 min in a boiling water bat®%s°C.
After the samples had cooled to room temperathie absorbance was read at 695 nm. The antioxidguatciies
were expressed as equivalents of gram Ascorbic @RC). BHA, Vitamin E and Gallic acid were used a
positive control.

2.5. Statistical Analysis
Data are reported as mean of three determinat@mngin (version 6.0) was used for graph plottingeTC50 value
was determined by linear regression.

RESULTS AND DISCUSSION

3.1. Total phenolics and flavonoid content
Phenolic compounds are widely distributed in natimeluding flavonoids, phenolic acids and tannifike total
phenolics and flavonoid content of the extractsamt#d fromL. albaseeds are shown in Table 1 and Figure 1.

Total phenolic content of seed extract was estichbieFolin—Ciocalteu reagent (FCR), the resultsexgressed as
milligrams of gallic acid equivalents per gram dwgight (mg GAE/g DW) (the standard curve equatiprs -
0.0034 + 3.3321x, R = 0.999). Total phenolic cohtanthe different extracts df. alba seeds were ranging from
70.64 = 0.42 and 87.88 = 0.15mg/g GAE/g DW. Thee&®act exhibited the highest total phenolic coh(&.88
mg/g) compared to SA (84.14 mg/g) and SB (70.64g)ngittracts.

Total flavonoid content was determined using spgttotometric method with aluminum chloride. The teom of

flavonoid expressed as quercetin equivalents mengiry weight (mg QE/g DW) (the standard curve @qonay =

0.02517x + 35.3660, R = 0.999), varied from 0.843.@0 to 1.10 + 0.006 mg QE/g DW. The highest arhadin
flavonoid contents was determined for seeds ex{B)tfollowed by seeds extract (A) and seeds extf@) with

the values 1.10, 1.045 and 0.847 mg GAE/qg, respsyti

Table 1: Total phenolic and flavonoid contents

Total phenolics | Total flavonoids

Extract
(mg GAE/g) (mg QE/g)
Seeds extract A 84.14 + 1.20| 1.045 + 0.0035
Seeds extract B 70.64 +0.42 01.10 £ 0.006
Seeds extract 87.88 + 0.15 0.847 + 0.00
LiTotal phenolics
100 ﬁ u Total flavonoids e
80 P
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Figure 1: Total phenols and flavonoids contents iseeds extracts of awsonia alba
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Phenolic compounds such as flavonoids, phenolidsaand tannins are known as antioxidants. Manyxsidtnt
substances have important biological propertiesh sas anti-oxidative, anti-allergic, antibiotic, goglycaemic,
anti-inflammatory, antiatherosclerotic and antieiaogenic [39].

Flavonoids are polyphenolic compounds accountimgrfajority of secondary metabolites of plants. Thaye long
been recognized as possessing anti-inflammatorgiall@ngic. Antimicrobial, anthelminthic, hepatopective,
antihormonal, antithrombotic, antiviral activitielsloreover, they are able to inhibit cancer cellvgto and lipid
peroxidation. These activities might be relateth&r antioxidant activity [40, 41].

The phenolics or polyphenols can prevent injuryseauby free radicals by chelating redox-active imigtas,
inactivating lipid free radical chains, and avomglihe hydroperoxide conversions into reactive odigals [41, 42].

3.2. Antioxidant capacity

3.2.1. Free radical scavenging activity on DPPH

The free radical scavenging activity was evaludted®PPH method. DPPH is very stable free radicdllaas been
widely used for studying the free radical scaveggintivity of several kinds of antioxidants [43].

The parameter used to measure the radical scaypagiivity of extract evaluated is IC50 value. defi as the
amount of antioxidant required for 50% scavengih®BPH radicals [44]. Therefore a lower IC50 vaindicates
strong antioxidant activity [45]. IC50 values weraculated from the linear regression of the %hbittun versus
extracts concentrations.

The results of the free radical scavenging actiaity shown in Table 2 and graphically representeBigure 2.
Inhibition percentage of the seeds extracts ineagth increasing concentration. The IC50 valueS® extract
was 0.0084 mg/mL, which was comparatively lowenttize IC50 of ascorbic acid (0.00957 mg/mL), BHAO@B6
mg/mL), BHT (0.1 mg/mL) and af-tocopherol (0.0188 mg/mL).
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Adrar Quargla

Figure 2: DPPH radical scavenging activity ofL. alba seeds extracts

The IC50 values expressed in mg/mL of seed extaudsstandards were in the following order: SOBHAB> Vit
C > SBE > SAE »TC > BHT. The IC50 < 1 mg/mL indicates that thedsepossess significant antioxidant activity
[46].

The results of this study suggest that the seettmatx of Lawsonia albahave a strong antioxidant activity.
Antioxidants fight against free radicals and preuenfrom various diseases.

In the literature, the inhibition of DPPH radicalasenging by plant extracts can be attributed & ghenolic
compounds (phenolic acids, flavonoids and tannifisg antioxidant activity of phenolic compoundslig to their
ability to scavenge free radicals, donate hydragems or electrons or chelate metal cations [47].

DPPH scavenging effect of seeds extracts (antiokijanay be attributed to the phytochemical comstits with
radical scavenging potential such as phenolic camgs, flavonoids and tannins, which can donate dgein to
free radicals, particularly to the lipid peroxidashydroperoxide radicals that are the major praparg of the chain
autoxidation of lipids, and to form nonradical puets, resulting in the inhibition of propagatingagk of lipid
peroxidation according to the following equatio8[49]:
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ArOH + R = ArO + RH
Where:
R’ is a free radical.
Ar is an antioxidant

Antioxidant activity of phenolic compounds (phewddicids, flavonoids and tannins) depends on theepiee of free
hydroxyl groups, especially 3-OH and 5-OH [3, 50].

Table 2: reducing power and DPPH scavenging

Extract AEAC (mg/mL) | DPPH (IC50 in mg/mL)
Seeds extract A 1.62 +0.058 0.0099 + 0.0003
Seeds extract B 1.37 £ 0.0497 0.00978 + 0.0004
Seeds extract ( 1.066 + 0.038) 0.0084 + 0.0001

Ascorbic acid - 0.00957 + 0.0001
BHA 1.64 + 0.059 0.0086 + 0.0001

BHT - 0.1+0.01
Vitamin E 1.135+0.04 0.0188 + 0.0008
Gallic acid 3.78 £0.137 -

3.2.2. Phosphomolybdenum assay

The antioxidant activity of the seeds extract waal@ated by the phosphomolybdenum method accordirthe
procedure describe by Prieto et al. (1999). Thayasgms based on the reduction of Mo (VI) to Mo () the
extract (antioxidant compounds) and the formatiéra @reen phosphate/Mo (V) complex at acidic pHhvitie
maximal absorption at 695 nm. Higher absorbancecatels a higher total antioxidant capacity [45].talo
antioxidant capacity of seetlswsonia albaextracts, expressed as the number of gram equigaté ascorbic acid
(AEAC), are summarized is shown in Table 2.

The SA extract ot.. alba showed higher phosphomolybdenum reduction (1.€2058 mg/mL) followed by SB
extract (1.37 * 0.0497 mg/mL) and SO extract (1.866.0387 mg/mL), respectively Figure 3. In bridfie
antioxidative ability of the seeds extracts anchdsads decreased in the following order: Gallidaci BHA > SA
extract > SB extract > Vitamin E > SO extract.

According to the results of the antioxidant capasijtthe seeds extracts were able to inhibit thecbtoplex, and the
phytochemical analysis showed the factors whichfamed in the form of secondary metabolites wespoasible
for antioxidant activity, this may be explained tine fact that the transfer of electrons/hydrogemfiantioxidants
depends on the structure of the antioxidants [51].

0 T T T T T 1
Seeds Seeds Seeds BHA Vitamin Gallic
extract A extract B extract O E acid

Fig 3: Total antioxidant activity of L. alba seeds extracts

CONCLUSION

According to our result, seeds extract.afvsonia albas an excellent source of polyphenols and flavosioichich
are natural antioxidants that can be used as acmedbr the treatment of different chronic disease
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