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Antioxidant activity and the estimation of total phenolic and flavonoid
contents of theroot extract of Amaranthus spinosus
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ABSTRACT

Amaranthus spinosus (204.84g) roots were extrastemtessively with petroleum ether (80-(T)) ethyl acetate
and methanol by Soxhlet process. All the extraet®\subjected to Total phenolic content, Totaldlaid content
and antioxidant activity using DPPH assay and FerReducing Antioxidant Power assay (FRAP). Ethgtate
extract showed the highest antioxidant activityhvdtL.47 + 4.8 % inhibition at a higher concentratioThe three
solvents; Methanol, ethyl acetate and Pet-etheraeid showed moderate activity when compared wlien t
standard. The total phenol content was 48.01 + 285.22 + 3.7 and 46.01+ 1.3 mg‘gn the methanol, ethyl
acetate and pet-ether extracts respectively. In ethyl acetate extract generally, exhibited thghleist values of
antioxidants. The potency of radical scavengingatfiof A. spinosus extract was about 2 times lbas the
synthetic antioxidant Ascorbic acid. The greateroamt of phenolic compounds leads to more potentcahd
scavenging effect as shown by A. spinosus extract.

Keywords: Amaranthusradical scavenging effect, phenolic compoundgpgridant activity

INTRODUCTION

Oxidation is one of the most important processédschvproduce free radicals in food, chemicals arehen living
systems. Free radicals have an important roleaémtbcesses of food spoilage, chemical materiajsadation and
also contribute to more human disorders in humangse Active oxygen and in particular, free radicare
considered to induce oxidative damage in bio mdéscand to play an important role in aging, cardsoular
diseases, cancer and inflammatory diseases [l]y Tare believed to cause depletion of immune system
antioxidants, change in gene expression and indbnermal proteins. Oxidants are now considerecetmolved
in a number of aspects of burned injury and tisgpairs. Oxygen free radicals contribute to furtfiesue damage
in the events following skin injury and are knowm impair healing process. Antioxidants, on the othand,
significantly prevent tissue damage that stimulatesind healing process [2]. There are availablethstit
antioxidants like butylated hydroxy anisole (BHAbutylated hydroxy toluenes (BHT), tertiary butylkhte
hydroquinone and gallic acid esters, but have lmepected to cause or prompt negative health effefgnce,
strong restrictions have been placed on their epiidin and there is a trend to substitute them wdturally
occurring antioxidants.

There has been an increasing interest in the thatimppotentials of medicinal plants as antioxidaimt reducing
such free radical induced tissue injury since ithis belief that the antioxidant property is theinmeontributory
factor to the therapeutic benefit of many mediciplaints [3]. As a result, many vegetables, fruitd anany other
plant species have already been exploited comntigreither as antioxidant additives or a nutritibsapplements
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[4] or have been investigated in the search forehawntioxidants [5, 6]. It has been mentioned thatantioxidant
activity of plants might be due to their phenolienpounds [7, 8] such as flavonoids which are a mrofl
polyphenolic compounds with known properties timaiude free radical scavenging, inhibition of hylgitic and
oxidative enzymes and anti-inflammatory action [Shme evidences suggest that the biological actbrihese
compounds are related to their antioxidant actijig]. Medicinal Plants with antioxidant or freedieal-scavenging
activity thus can play a significant role in hegliof wounds [11] and in the correction of many hard&orders.

Amaranthus spinosusinn. belongs to Amaranthaceae family. It is comtgdmown as Prickly amaranth or Pig
weed and is an annual or perennial herb, nativeedjpical America and found throughout India as aedvén
cultivated as well as fallow lands. It is a commeeed of waste places, roadsides and pathsidesesrdiners in
Ghana [12]. The plaritas a long history of usage in traditional medic@geinst various ailments around the world.
The root of the plant is used among the Ewes ahHpalistrict in Ghana to treat wound infections.

It is known that wound-healing process can bediole the presence of antioxidants. Literature leaaled that
several wound-healing plants also possess conbigesatioxidant properties as evident from the ltesaf various

in vitro andin vivo assays. The current study was therefore designexxplore the potential sources of natural
antioxidants from the root dfmaranthus spinosyslant in order to examine the significant rol@lays not only in
wound healing but its contribution to health in geai.

MATERIALSAND METHODS

2.1. Plant material

The roots of Amaranthus spinosugvere collected from Cape Coast in the month of M#®12 and were
authenticated by the curators Mr. Agyarkwa and Ktoo, Department of Environmental studies, Schdol o
Biological Sciences, UCC voucher specimen no. C@655dated 15-02-1981. The plant sample was aid cate
room temperature and powdered.

2.2. Successive solvent extraction

The powdered roots of the plant material (202.84¢g)e extracted successively with petroleum eth8r1@FC),
ethyl acetate and methanol in a Soxhlet’s appaf@usdays for each solvent). The solvent was resddvom the
extract under vacuum yielding the petroleum ettiet3 g), ethyl acetate (2.16 g) and methanol (1§)28tracts.

2.3. Determination of flavonoid contents

The aluminum chloride colorimetric method was useaneasure the flavonoid content of all plant estsg13].

Extract solution (0.25ml, 1mg/ml) of each plantragt was added to 1.25 ml of distilled water. Sadinitrite

solution (0.075ml, 5%) was then added to the metiotlowed by incubation for 5 minutes after whi@li5ml of

10% aluminium chloride was added. The mixture wisved to stand for 6min at room temperature befagml

of 1 M sodium hydroxide was finally added and thigtare diluted with 0.275 ml distilled water. Thbsorbance of
the reaction mixture was measured at 510 nm with/&/IS spectrophotometer immediately. Quercetin wasd
as the standard for the calibration curve. Flavdmointents were expressed as mg quercetin equiv@en)/g dry

weight (D.W.).

2.4. Determination of total phenolic content

Total phenol content was estimated using Folin-@lteau reagent based assay as previously desdtidgdvith
little modification. To one ml of each extract (1a§ml) in methanol, 5ml of Folin -Ciocalteau reaggiluted ten-
fold) and 4 ml (75 g/l) of N&CO; were added. The mixture was allowed to stand &€ Z0r 30 min and the
absorbance of the developed colour was recordé@sahm using UV-VIS spectrophotometer. 1 ml aliguof 20,
40, 60, 80, 100ng/ml methanolic gallic acid solnsiavere used as standard for calibration curvedétérminations
were performed in triplicate. Total phenol valuesvadtained from the regression equation: y = 0.88040.0055
and expressed as mg/g gallic acid equivalent uiegformula, C = cV/M; where C = total content dfepolic
compounds in mg/g GAE, ¢ = the concentration ofigalcid (mg/ml) established from the calibratiame, V =
volume of extract (0.5ml) and m = the weight of@ptant methanolic extract (0.0529).

2.5. Ferric reducing antioxidant power assay
The reducing antioxidant power of plant methanelitracts was determined by the method of Oyaiz8§1%s
described by [15]. Different concentrations of plaextracts (250 — 1000 ppm) in 1 ml of distilledterawere mixed
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with phosphate buffer (3.0 ml, 0.2 M, pH 6.6) aratgssium ferricyanide [¥ce(CN)] (2.5 ml, 1%). The mixture
was incubated at 8G for 20 min. Then, 2.5 ml of trichloroacetic a¢iD%) was added to the mixture, which was
then centrifuged for 10 min at 3000 rpm. The uppger of solution (2.5 ml) was mixed with distilledater (2.5
ml) and Fed (0.5 ml, 0.1%). The absorbance was measured at rifi0against a blank using UV-Vis
spectrophotometer (T 70 UV-VIS Spectrometer, PG umsents Ltd). Increased absorbance of the reaatiature
indicates increase in reducing power. Ascorbic ag@d used as standard.

2.6. Scavenging activity against 1,1-diphenyl-23dibydrazyl radical (DPPH)

The crude extracts of different solvents (petroleather, ethyl acetate and methanol) of the plere screened for
DPPH radical Scavenging activity. DPPH radical scaing activity was measured according to the noktfd16,
17, 18]. Extract solutions were prepared by didegh®.05g of dry extract in 50ml of methanol. Amgabt of 2ml
of 0.004% DPPH solution in methanol and 1ml of pkxtract in methanol at various concentration®©(2m0 and
800 ppm) were mixed and incubated at 25°C for 30. mnd absorbance of the test mixture was read atrb
using a spectrophotometer (T 70 UV-VIS Spectrome®& Instruments Ltd.) against a DPPH control doimg
only 1 ml of methanol in place of the extract. TREPH solution in methanol was prepared daily beftiee
absorbance measurements. DPPH is a purple colatadie free radical. When reduced it becomes tilewe
colored Diphenyl picryl hydrazine. All experimemt&re performed thrice and the results were averafygcorbic
acid was used as a standard [19, 20]. Percentitioiiltvas calculated using the following expressténnhibition =
(Apiank — Asample /Apian) X 100 Where Ao and Agmpie Stand for absorption of the blank sample and gitisor of
tested extract solution respectively.

3.7. Statiscal Analysis

All analyses were run in triplicate and the resaktpressed as mean * standard deviation (SD), malgzed using
Microsoft office excel 2007. One-way analysis ofiaace (ANOVA) and Duncan’s multiple range testsevased
to determine the significance of the difference agnsamples, with a significance level of 0.05.

RESULTSAND DISCUSSION

The biological properties, including cytotoxic asudatioxidant properties, of plants are considereahnirevaluation of
the medicinal and nutritional values of medicinkangs [21, 22].

The therapeutic benefit of medicinal plants is ftdtributed to their antioxidant property [3]. Axidants play
very important roles in coetaneous tissue repathag significantly prevent tissue damage that skites wound
healing process. The human body frequently produeastive oxygen species (ROS) which are benefigiamall
amounts. However, large amounts of these ROS aduped during increased oxidative stress encouhiaréhe
body due to either environmental hazard, or impairin the body metabolism due to varying diseaselitions
including drugs or having insufficient amount oftiry antioxidants. This situation may be dangeengshas to be
curbed by exogenous supply of antioxidants as &ehaf therapy or preventive measure [23]. Natardloxidants
that are present in herbs and spices are resperfsiblinhibiting or preventing the deleterious oemgences of
oxidative stress. The natural sources are much safese due to less toxicity and side effects.[3gfices and herbs
contain free radical scavengers like polyphentdsioinoids and phenolic compounds.

DPPH radical scavenging ability is widely used asralex to evaluate the antioxidant potential oflioimal plants.
In vitro antioxidant studies of the three extratte extent of DPPH radical scavenging at diffei@icentrations
(200-800 ppm) ofA. spinosusextracts was measured, with ascorbic acid asttrelard. The radical scavenging
effect was found to increase generally with incirga€oncentrations. The DPPH radical scavengintyites of
extracts therefore increased gradually in a dopemnt#ent manner.

The control (standard ascorbic acid) and the péatitacts showed their maximum activity at: contf@6.78 +
1.9%), methanol (46.57 $.9%), ethyl acetate (61.474+8 %) and petroleum ether (53.025.2 %).

DPPH radical scavenging activity assay assessesafbecity of the extract to donate hydrogen orcevenge free
radicals. The results revealed that the ethyl &eetatract of the plant exhibited the highest radicavenging
activity with 61.47_+4.8 % followed by the petroleum ether extract vligi05_+25.2 % and methanol extract 46.57
+ 1.9% (Table 1).
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Table 1: DPPH freeradical scavenging activity of the extracts

Test Component Concentration(ppm) Inhibition (%)
200 30.80+1.2
Pet-ether 400 53.05 +25.2
800 45.15 +17.6
200 43.96 +2.6
Ethyl acetate 400 48.03 +3.6
80C 61.47+ 4.8
200 40.87+2.5
Methanol 400 41.7140.5
800 46.57 +1.9
200 92.75+0.23
Ascorbic acid 400 93.61 +9.4
800 96.78 +1.9

Figurel: Ferric reducing power of various solvent extracts of A. spinosus compared with ascorbic acid as standard.
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The flavonoid content of the extracts in terms oéigetin equivalent (the standard curve equation:0y0092x +
0.0249, f = 0.985; Figure 2) were between 63.16 + 10.7,d2% 7.0 and 204.26 + 3.4 md' dor methanol, ethyl
acetate and pet ether extracts respectively (T2pldable 2 also shows the contents of total ptetiwht were
measured by Folin-Ciocalteu reagent in terms oficggatid equivalent (standard curve equation: §.80048x +
0.0055, 7= 0.9873; Figure 3). The total phenol content wa9# + 2.0, 135.22 + 3.7 and 46.01+ 1.3 mgigthe
methanol, ethyl acetate and pet-ether extracteotisply. In all, ethyl acetate extract generadlyhibited the higher
values of antioxidants. The result clearly showat tthe solvent influences the extractability of thleenolic
compounds. The antioxidant activity has a positoerelation (R = 0.49) with phenolic content of ik solvent
extracts of the plant. This confirms the assertibat phenolic content of plants contribute directty their
antioxidant properties. The DPPH scavenging capatithe plant extracts may therefore be relatethéophenolic
compounds present. The values recorded for allaetgrof the plant, even though lower than the stahd
antioxidant (ascorbic acid), showed thatspinosuss a relatively good source of antioxidant acyiviErom the
FRAP assay, absorbance increased with increasimgeatration of plant extracts. All the samples éased their
reducing ability when the concentration of extragts increased. This signified the consistent réoliof FE* to
Fé&" indicating the reduction potential of the planowéver, the ability of reducing power of all thévemt extracts
of the root ofA. spinosusvas significantly lower than the synthetic antaasit, ascorbic acid.

Table 2: Phenolic and flavonoid contents of the extracts

Extract Phenolic Content (mg of GAE/g of extra¢t) lavenoid content (mg of QE/g of extract).
Methanol 48.01+2.0 63.16 + 10.7

Ethyl acetate 135.22 +3.7 121.69+7.0

Pe-ethe 46.01+ 1. 204.26 + 3.

72
Pelagia Research Library



V.Y.A.Barku et al Asian J. Plant Sci. Res., 2013, 3(1):69-74

Figure2: Standard calibration curvefor quantification of Flavonoid content
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Figure 3: Standard calibration curvefor the quantification of Total phenolic content
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CONCLUSION

In conclusion, among all the solvent extracts @ pant analysed, ethyl acetate showed the highelst of total
phenolic content (135.22 + 3.7 mg of GAE/g of eatyand antioxidant activity (61.47 +4.8 % at 800 ppm) using
DPPH assay. From the correlation analysis, it reehlshown that total phenolic content correlatesitipely with
the antioxidant capacity (R = 0.49). This showg tha roots ofA. spinosugplant may be potent sources of natural
antioxidants. Hence may be used to heal woundpenent deleterious consequences of oxidativesstres
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