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ABSTRACT

Plants contain various secondary metabolites such as saponin, steroids, flavonoids, and alkaloids, which have
shown antioxidant activity that includes scavenging free radical species, inhibiting the production of reactive
species, inhibiting the production of reactive species resulting from normal cell metabolism. The present study was
undertaken to analyse the antioxidant activity of various extract of Datura stramonium leaves. Standard methods
were adopted to assess antioxidant activity and phytochemical nature of the plant materials. The extent of radical
scavenging was determined by calculated 1Csy value. The results revealed that hexane, aqueous, ethyl acetate and
ethanol extracts showed good antioxidant activity when compared to Ascorbic acid standard. The ethyl acetate
soluble fractions have shown the maximum activity among all.
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INTRODUCTION

Oxygen is an essential element for life to perfdiniogical functions such as catabolic and analmloress of fats,
proteins and carbohydrates in order to generateygiier growth and other activities of the celltddugh oxygen is
not dangerous by itself, but is involved in the g@tion of various kinds of "reactive oxygen spgtigROS). ROS
can interact with biomolecules and ultimately l¢adree radical chain reactions. Free radical cliaactions are
produced in the mitochondrial respiratory chairyedi mixed function oxidase, xanthine oxidase afjvi
atmospheric pollutants and for transition metaalyasts, drugs and xenobiotics [1, 2]. ROS attablesunsaturated
fatty acids present in the biomembranes resultingqémbrane lipid peroxidation, a decrease in mengbflaidity,
loss of enzymes and receptor activity and damagaembrane protein leading to cell inactivation [Bjutation
leading to cancers [4]. ROS also leads to pathoddgeonditions such as ischemia, anemia, asthnibrites,
inflammation, neurodegenration, Parkinson’s disgasengolism, ageing process and dementia. Antion&lare
used in the treatment of diseases caused by RQfx#ants are composed of a group of compoundseazgmes
potent enough to scavenge free radicals before ¢hage tissue damage [5]. Vitamin E, vitamin Gptemoids,
natural flavonoids etc., are the natural antioxidare produced in the body while others must beestered from
the diet or through supplementation. Most antiomtdavere found in citrus and dried fruits, cruaifies vegetables,
garlic, onions, carrots, tomatoes, sweet potateesame and olive oil. There are thousands of rdgtwecurring
and synthetic antioxidants known; these antioxisidn@iong to different classes of compounds and caage some
side effects [6]. Plant secondary metabolites such as phenolic congspicarotenoid, ascorbic acid, thiols and
tocopherols have shown antioxidant activity thaludes scavenging free radical species, inhibitiregproduction
of reactive species, inhibiting the production e&ctive species resulting from normal cell metaoli Thereby
prevent the damage to lipids, proteins, nucleidsaaend subsequent cellular damage and death [7].

Datura stramonium is a plant belonging to the family Solanaceae amdmonly known as Jimson weed, “Haukata-
yaro” in Hausa. Medically it has been used in tfeatment of madness, epilepsy, burns and rheumd8fm
D.stramonium contains hyoscine, as well as atropine, hyoscyamapshyoscine, and meteloidine, thus it is
poisonous and hallucinogenic as well as actingredgasic, and it is also used as mosquito repe[@ntThe

147
Pelagia Research Library



A. Ananth and S. Rajan Adv. Appl. Sci. Res., 2015, 6(4):147-151

anticholinergic property of the plant results ie thhibition of central and peripheral muscaringurotransmission.
Leaves of this plant are used as wound healersjrdlaimmatory agent and applied topically [10].ntay have
some antioxidant compounds. Hence leaf extrachisfilant extract and fractions were subjectedafaioxidant
screening.

MATERIALS AND METHODS

Plant material

The leaves oDatura stramonium were collected from the vegetative land at LadapurPerambalur. The leaves
were identified by Prof. John Britto, DepartmentBaftany, St. Joseph’s College, Thiruchirapalli, Tlaadu, India.
The leaves obDatura stramonium were shade dried at room temperature, coarsely e@sldand stored in air tight
container till further use.

Preparation of Extracts

Powdered plant material (150gm) was extracted walker, alcohol, ethylacetate and hexane using imalderation
method. All the extracts were filtered with a ninistloth and the filtrate was concentrated in vanuevaporator.
Dried extracts were used for further studies [11].

Phytochemical analysis
The aqueous and alcoholic extracts @&fatura stramonium fruit pulp were studied for their
phytoconstituents using different phytochemteats[12].

In-vitro antioxidant assay

A great number oin vitro methods have been developed to measure the efficamatural antioxidants either as
pure compounds or as plant extraats:-diphenyl-g-picrylhydrazyl radical scavenging assay (DPPH), Ferric
reducing antioxidant power (FRAP), Nitric oxide i@ scavenging assay, Superoxide anion radicalesgang
assay, ABTS radical scavenging assay, Hydroxylceddscavenging assay, are thevitro antioxidant assay
methods used to assess the antioxidant activitlyeofeaves extract &¥atura stramonium[13, 14, 15, 16, 17 ,18].

Statistical analysis
All data were expressed as mean=SD. Statisticdysisavas performed by One-way ANOVA using Origersion
6.0 software and p<0.05 and p,0.001was considexsthéistically significant.

RESULTS AND DISCUSSION

Phytochemical screening of leaf extracts [dtura stramonium showed positive results for phenol, tannins,
saponins, flavonoids and alkaloids (Table 1). Phand phenolic compounds such as flavonoids haea shown

to possess significant antioxidant activity [19helRolics are the mostly wide spread secondary roktabn the
plant kingdom. These diverse groups of compounde lpatential of natural antioxidant and have abpild act as
both efficient radical scavengers. The antioxidactivity of phenols is due to their redox propestidydrogen
donors and singlet oxygen quenchers [20]. The sidiitive characteristics might be attributed to pinesence of
phytochemical such as flavonoids and other phemolimpounds. Poly phenols have been known to shodicinal
activity as well as exhibiting physiological activi The compounds such as flavonoids; which corfigdroxyls are
responsible for the radical scavenging activitplant [21, 19, 2,].

Table 1 Qualitative Phytochemical analysi®atura stramonium leaf extracts

. Aqueous . Ethylacetate | Hexane
S. No Phytoconstituents qutract Alcoholic extract E);tract Extract

1 Alkaloids Negative Positive Negative Negatiye
2 Steroids Positive Positive Positive Positiye
3 Terpenoids Positive] Positive Positive Positive
4 Flavonoids Positive Positive Positive Positiye
5 Saponins Positive) Negative Positive Negatjve
6 Phenolic compounds  Positive Positive Positivg ithes
7 Tannins Positive Positive Positive Positiye
8 Lignin Positive Positive Positive Positive
9 Phlobatannins Negative Negative Negative Negative
10 Coumarins Positive] Positive Negativeg Negatjve
11 Cardiac glycosides Positivg Negative Negative  gdtiee

148
Pelagia Research Library



A. Ananth and S. Rajan Adv. Appl. Sci. Res., 2015, 6(4):147-151

The reducing capacity of a compound may be usedsagnificant indicator of its potential antioxidactivity [22].
Reducing power is to the measure of the reductbiityaof antioxidant and it is judged by the trémsnation of

Fe* to F€* in the presence of extracts [23]. The reductiowaroof aqueous and other extracts was summarized in
Table 2. The data showed that reducing power oétiacts increased with increased concentratie@xthcts. The
extracts showed potent ferric reducing power. EthaR ethyl acetate extract showed 50.33+2.08% and
28.7+£12.05% reducing power at 1@dml concentrations respectively. However, thevégtiwas found to be less
when compared to the standardsj@alue for ethanol extract was found to be 158.9946.g/ml; ethyl acetate
extract was 283.06+ 135.86/ml and 34.62 + 9.3§y/ml for standard.

Table 2:In vitro Free Radical scavenging effect dbatura stramonium leaves by reducing power assay

Concentration / Percentage of Scavengin
Extracts 20mg/ml 40mg/ml 60mg/ml : 80mg/ngll i 100mg/mi IC50 pg/mi
Aqueous 07+8.21*** | 8.73+2.10** 19.11+1.7* 33.21+33 52.42+0.20* 176.17+0.23
Ethanol 5.35+0.66**| 8.47+0.81* 17.44+1.36* 31.1880* 50.33+2.08* 158.995+59.463
Ethyl acetate] 1.95+1.3** 7.04+2.2** 11.94+1.79**| 20.73+8.4*** | 28.7+12.05*** | 283.0678+35.801
Hexane 9+8.21%* | 12.73+2.1** 21.11+1.7* 35.21+3.34F 54.42+0.20* 198.217+4.12
Standard 25+5.26%** |  32.91+2.0* 37.31+0.97* 48.9213* 60.00£1.60* 34.627+9.377

The aqueous and other extract of leave®atura stramonium showed significant free radical scavenging action
against nitric oxide (NO) induced release of fradicals at the concentration 1@@ml. Ethanol extract showed
63.74+5.54% inhibition, ethyl acetate extract yesld52.02+5.37 % inhibition but Ascorbic acid showed
28.64+0.67% of inhibition (Table 3). The availabiéric oxide radical is linked with various carcimas and
inflammatory conditions [24]. The nitric oxide geated from sodium nitroprusside reacts with oxygerform
nitrite. The extract directly competes with oxygenreact with nitric oxide and thereby inhibitsrité formation.
The present study proved that the nitric oxide snging activity of the extract is better than ttendard.

Table 3:In vitro Free Radical scavenging effect ddatura stramonium leaves by nitric oxide scavenging assay

Concentration / Percentage of Scavenging
Extracts 20mg/ml 40mg/ml 60mg/ml 80mg/ml 100mg/mi 1C50 pg/ml
Aqueous 21.11+0.14* 23.06+1.50** 28.12+3.34*  27+3345 | 65.36+1.81* 96.19+54.26
Ethanol 19.3+0.8* 21.75+1.4* 26.75+1.01  25.15+2*4%1 63.74+5.54** | 98.680+40.238
Ethyl acetate] 11.02+2.08**4 17.11+1.83* 19.33+%5 | 55.35+1.43* | 52.02+5.37**| 106.243+31.651
Hexane 23.4+1.8* 25.22+0.54** 30.17+1.22* 29.41#3.1] 67.80+4.0** 94.30+44.54
Standard 43.29+2.94** 37.16+2.06** 31.52+1.02* 3RH2.34* | 28.64+0.67* | 47.899+30.195

Superoxide anion is harmful reactive oxygen speage# damages cellular components in biologicatesys [25].
Standard (Ascorbic acid) showed better superoxiadical quenching activity (21.19+ 9.36%) atpug0ml
concentration. The aqueous and other extracts shpatent superoxide radical scavenging activity49117.36%

for ethanol and 147.89+44.86% for ethyl acetateaextat 10Qg/ml concentration. The results suggested that the
plant extract is a superoxide radical scavengereffidgiency is low compared to standard. PIMBDH coupling
reaction accelerates the yield of superoxide réglftam dissolved oxygen (Table 4).

Table 4:1n vitro Free Radical scavenging effect dbatura stramonium leaves by superoxide radical scavenging assay meth

Concentration / Percentage of Scavenging
Extracts 20mg/ml 40mg/ml 60mg/ml 80mg/ml 100mg/mi IC50 pg/mi
Aqueous 18.14+2.20**| 25.77+43.35] 31.42+1.52* 40.B¥* | 56.06+5.41* 88.53+5.14
Ethanol 15.8+1.05** 22.41+1.0* 28.28+1.1 37.99+26 | 53.68+1.7* | 91.410+17.365
Ethyl acetate| 12.34+2.72** | 14.74+1.03** | 20.48+1.6**| 22.43+2.13* 25.26+1.13F 147.85+44.86
Hexane 21.4+4.16** 28.21+1.22% 34.32+#3.31* 43.3%m5** | 59.56+2.31* | 85.30+15.05
Standard 52.61+2.63*** | 64.93+5.77* | 72.54+0.80% 73.69+1.85% 75.21+1.43* 1.292+9.36

Effective ABTS radical scavenging process was dtdibby the extracts db. stramonium leaves 94.36+1.42% of
radical scavenging activity was exhibited by ethaextract of D. stramonium. Similarly ethyl acetate extract
showed 95.12+4.37% inhibitions at 1@3ml concentrations (Table 5).

Table 5: In vitro Free Radical scavenging effect ddatura stramonium leaves by ABTS radical scavenging assay method

Concentration / Percentage of Scavenging
Extracts 20mg/ml 40mg/ml 60mg/ml 80mg/ml 100mg/ml IC50 pg/mi
Aqueous 94.32+0.62***| 94.52+03.64*** 95.21+7.52 ¥** | 96.63+1.93* | 95.43+2.93 ***  39.45+92
Ethanol 93.01+2.12%**| 93.54+3.31 *** 93.31+0.73 *** | 095.40+1.34*** | 94.36+1.42 ***| 37.11%#3.50
Ethyl acetate] 85.77+7.11* 90.5345.97*** 91.57+1.40** | 71.34+24.10**| 05.12+4.37**| 35.024116
Hexane 95.52+3.02***| 94.27+53.14** 96.81+1.22 ¥** |  08.33+2.63** | 96.23+4.03 ***  40.3785
Standard 78.99+6.83**%  89.58+2.11*** 89.18+4.43*1 90.51+3.6*** 94.45+3.77*** 16.575+8.10
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The extracts were also capable of scavenging Hyufrogeroxide in a dose dependent manner & reached
73.77+3.67% for ethanol extract & 69.0+16.40% ftrybacetate extract at a concentration of igitnl (Table 6).
Hydrogen peroxide itself is not very reactive;ancsometimes cause cytotoxicity by giving rise ydrbxyl radicals

in the cell. Thus, removing J&, is very important throughout the systems of huij2éj. I1Cs, for scavenging of
H,0, were 56.53+12.44 for ethanol extract, 52.19+18d8&thyl acetate extract and 26.67+1§Aml for standard.
Scavenging of KD, by extracts may be attributed to their phenolimpounds, which can donate electrons @4

thus neutralizing it to water [27].

Table 6: In vitro Free Radical scavenging effect ddatura stramonium leaves byH,0,

Concentration / Percentage of Scavenging
Extracts 20mg/ml 40mg/ml 60mg/ml 80mg/ml 100mg/mi IC50 pg/mi
Aqueous 41.23+4.26** 53.32+4.811] 54.62+3.04F 6AF316* 75.46+5.29* 58.54+4.62
Ethanol 39.38+2.66** 51.51+1.19* 51.40+1.56* 65.3982* 73.77+3.67* | 56.535+12.44
Ethyl acetate] 31.70+14.79** 55.76+2.46*f 56.394®** | 58.93+0.53*** | 69.0+16.40*** | 52.190+18.36
Hexane 43.53+6.06** 55.25+5.09* 56.24+4.167 69.93B8 77.05+4.81* 59.34+2.94
Standard 33.25+2.71** 43.06+2.27* 49.11+2.91** 62.88+2.42* 76.27+7.90*F 26.677+7.51

The result of DPPH scavenging activity assay in #tudy indicates the ethyl acetate extract wasnpielly active.
The aqueous and other extracts produced more osigslar DPPH anion scavenging power of 44.361%2@3hy!
acetate & 40.12+5.36% ethanol extract atjigthl concentration with 92.648+30.,6&/ml of 1C5, for ethyl acetate
extract & 106.15 +25.38y/ml of 1G5y value for ethanol extract and 63.99 +2m@4nl for Ascorbic acid (Table 7).
The scavenging activity of ethyl acetate solubéetions compared with the standard drug ascorbit aggests
that the plant phytochemicals are a potent scavemfefree radicals. However further study aimed at
characterization of active constituents responsfbleantioxidant activity. Overall, the ethyl acetaeextract of
Datura stramonium Linn leaves have most potent antioxidant activity.

Table 7:1n vitro Free Radical scavenging effect oDatura stramonium leaves by DPPH method

Concentration / Percentage of Scavenging
Extracts 20mg/ml 40mg/ml 60mg/ml 80mg/ml 100mg/mi 1C50 pg/ml
Aqueous 31.23+4.26**|  33.32+4.8111 34.62+3.04F 3&Z316* 47.46+5.29* 84.54+4.62
Ethanol 21.33+2.08** 25.06+1.00* 30+4.35** 32.34+87F 44.36+2.09* 92.648+30.368
Ethyl acetate] 13.40+4.01* 22.48+2.04*7 28.3588** | 29.25+9.47** | 40.12+5.36** | 106.158+25.332
Hexane 33.53+6.06** 35.25+5.09* 36.24+4.167 39.938x 50.25+4.81* 81.34+2.94
Standard 4.9446.85%** 12.77+0.96** 27.96+1.41% 424537+ 55.67+2.32* 63.997+25.244
Sgnificant at **p=<0.05; ***p=<0.001

CONCLUSION

On the basis of the results it is concluded thatektracts contain higher quantities of phenolimpounds, which
exhibit antioxidant and free radical scavengingvitgt It also chalets iron and possesses redupimger.In vitro
assay systems confirBatura stramonium leaves as natural antioxidants. Furthevivo assessment also needed to
confirm the antioxidant nature Bfatura stramonium leaves.
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