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ABSTRACT

Plants and plant-based medicaments are the basmanfy of the modern pharmaceuticals we
use today for our various ailments. The aim ofghesent study was to evaluate the antioxidant
and antibacterial activities of the Achyranthes espplant extract in different organic solvents.
The radical scavenging activity of the differentrasts of root, stem, leaf and inflorescences was
evaluated by DPPH assay and the antibacterial @&gti@gainst Staphylococcus aureus a gram
positive and Escherichia coli a gram negative baatevas studied by Agar well cut diffusion
method. All of the extracts exhibited differenti@ditant and antibacterial activities and the
activities varied from solvent to solvent and tlo\aties are concentration and time dependant.
The antioxidant and antibacterial activities werengpared with the positive control Ascorbic
acid and Gentamycin. A qualitative phytochemicallgsis was carried out and found to possess
bioactive compounds like alkaloids, glycosidegy¢enids, steroids, flavonoids, tannins.

Keywords. antioxidant, antibacterial, DPPHchyranthes asper&entamycin.

INTRODUCTION

In Biological systems, free radicals are generategart of the body's normal metabolic process,
the free radical chain reactions are usually predum the mitochondrial respiratory chain,
atmospheric pollutants and from drugs. [1, 2] Iddiaidn, chemical mobilization of fat stores
under various conditions such as lactation, exerdever, infection and even fasting can result
in increased radical activity and damage [3, 4]y@®n free radical can initiate peroxidation of
lipids, which in turn stimulates glycation of proteinactivation of enzymes and alteration in the
structure and function of collagen basement andratembranes, and play a role in the long-
term complication of diabetes [5]. Infectious disesare the world's leading cause of premature
deaths [6]. Therefore, there is a continuous argéntr need to discover new antimicrobial
compounds with diverse chemical structures and Inmeehanisms of action. Medicinal plants
represent a rich source of antimicrobial agen@ntBlare used medicinally in different countries
and are a source of many potent and powerful di&§$. The antimicrobial properties of plants
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have been investigated by a number of researcherslwide. In recent years the interest to
evaluate plants possessing antibacterial actieityérious diseases is growing [9] and it has also
been proved that various plants extracts posseaerizstatic and bactericidal effects [10] and
most of the plants contains many bioactive compsufdants are potent biochemical factories
and have been components of phytomedicine sinastimmemorial; man is able to obtain from
them a wondrous assortment of industrial chemidalants based natural constituents can be
derived from any part of plant like bark, leavelewkers, roots, fruits, seeds, etc.,[11]. The
beneficial medicinal effects of plant materials ieghly result from the combinations of
secondary products present in the plant. The malieictions of plants are unique to particular
plant species or groups are consistent with thicept as the combination of secondary products
in a particular plant is taxonomically distinct &rkfore, it is worthwhile to use modern science
and technology tools for verifying therapeutic pi@ of medicinal plants as antioxidant as per
international standards. Such information may bepatential value in the design of further
studies to unravel novel treatment strategies feorders associated with free radicals-induced
tissue damage [12]. In view of the above, the aurrgudy was carried out to evaluate
antioxidant and the antibacterial activity ohchyranthes asperalLinn. belonging to
Amaranthaceae family.

MATERIALSAND METHODS

Chemicals

DPPH was purchased from Sigma Aldrich Ltd, Mumba &uller Hinton agar media no 173
was purchased from Hi media Pvt. Ltd., Mumbai, #mel solvents used are of AR Grade and
they were distilled before use. The microorganiemployed in the current study were procured
from the Department of Microbiology, Auxilium Cofle, Vellore which includes clinical
isolates ofStaphylococcus aureS. aureusthe gram positivéacteriaandthe Escherichia coli
(E. coli) gram negative bacteria.

Collection of plant materials:

Achyranthes asperainn. commonly known Rough chaff flower in Englisks an annual herb
that grows throughout India [13]. The plant matewas collected in the month of August from
Auxilium College campus, Vellore, Tamil Nadu, Indiad was taxonomically identified by the
Department of Botany, Auxilium College, Vellore,mith Nadu, India and a voucher specimen
was retained in herbarium for future reference.

Extraction and fractionation:

The freshly cut plants were sorted out as rootnsteaf, inflorescences and shade dried in the
room with active ventilation at ambient temperatared pulverized to a coarse powder in a
mechanical grinder and sieved using a mesh of 48hnsize. The powders (2Kg) were
separately percolated using solvents like Hexahleraform, Ethyl acetate and Methanol. The
miscella was then concentrated using a Vacuumyetapor under reduced pressure. The dark
brownish semisolid extract was preserved in tigblbgsed container and used for the analysis.

Antioxidant Activity

DPPH free radical scavenging activities were measaccording to method of Shimada [14]
with a slight modification of Cakir [15]. Briefl\2 ml extracts in various concentrations (100-700
ug/ml) of Achyranthes asperd,ml DPPH solution (methanolic 0.1 mM DPPH) was addehe
mixture was shaken vigorously, and the absorbanes weasured in 517 nm by UV
Spectrophotometer at different concentrations aimge tintervals. All experiments were
performed in triplicate and ascorbic acid was usedtandard.
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Antibacterial Study

The bacterial strainStaphylococcus aureusnd Escherichia colispecies were pre-cultured in
Mueller-Hinton Agar overnight in a rotary shaker3aC, centrifuged at 10,000 rpm for 5 min,
pellet was suspended in double distilled water d@hd cell density was standardized
spectrophotometrically. The antibacterial activitythe extracts was determined by using the
Agar well cut diffusion technique [16]. Mueller- kton agar media plates were each seeded with
0.1 ml of an overnight culture of each bacteriau{eglent to 10 —1¢° CFU/mL). After the
incubation period they were used as inoculum aedstandard procedure was used to measure
antibacterial activities [17].

Data analysis

Results were expressed as me&D. In all cases antioxidant activity was baseaieast three
independent experiments performed in duplicate ré&esjpn analysis was followed to check the
linearity for the mean absorbance for all concémmna ANOVA was used to compare
significance between the concentrations. A difieeewas considered to be significant when P
value <0.05.

RESULTSAND DISCUSSION

The plant kingdom represents a rich store housergdnic compounds, many of which have
been used for medicinal and other purpose. Theissea plethora of knowledge, information
and benefits of herbal drugs in our ancient lite@atof Ayurvedic and Unani medicine.
Oxidation reactions are necessary part of lifeptnhately they can also be damaging because
of the production of reactive oxygen species (ROB®)the past few years, there has been
growing interest in the involvement of ROS in selgrathological situations [18]. ROS are by-
products of basic metabolic processes, immuneicgaagainst pathogens, air pollution, tobacco
smoke, herbicides, and pesticides. In biologicateays, phenolic compounds and flavonoids are
associated with scavenging ROS [19, 20]. In iovitondition DPPH is considered as a stable
free radical and it accepts an electron or hydrogatical to become a stable diamagnetic
molecule [21]. The reduction capability of DPPH wdstermined by the decrease in its
absorbance at 517 nm and also by the colour chfaogepurple to yellow, which is induced by
anti-oxidants [19]. The degree of discoloration itates the scavenging potential of the
antioxidant compound in the extracts [22].

In this work various fractions obtained from théfetient parts of the plant in different extracts
were tested for their anti oxidant capacity andrédsilts are reported in Table 1- 4. DPPH was
reduced with the addition of all fractions in a centration and time dependent manner. The
work is designed to analyze which part of the pkattibits enhanced antioxidant activity which
was lacking in the previous work. The differentrlaxtracts at various concentrations induced a
rapid decrease in the optical density. The decreasdsorbance of DPPH radical caused by
antioxidants is visually noticeable as a changeoiour from purple to yellow when measured at
517 nm.

Antioxidant activities of Hexane extract 8cchyranthes asperéor different parts of the plant
was given in Table. 1. The antioxidant activityiedrfrom parts to parts and it increased as the
time and the concentration increased and the ovdsr root > stem > inflorescences > leaf.

Antioxidant activity of Chloroform extract dichyranthes asperfor different parts of the plant
was shown in Table. 2. In Chloroform extract, ttesrsshowed high radical scavenging potential
and it almost closer to standard Ascorbic acid.[THE Inflorescence exhibited a higher activity
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(82 %) and the order of activity was: Stem> Infemences > leaf.
antioxidant activity and this may be due to thesiifdrence of individual chemical components

present in the chloroform extract.

Table.l Antioxidant activities of different parts of Achyranthes asperain Hexane extract

SNo Concentration Time (min) Antioxidant Activity (%)
) (ng/ mL) Root Stem L eaf I nflorescences
0 14.35+0.43 02.82+0.33 00.12+0.85 5.05+0.09
1 100 30 22.69+0.62 10.94+0.6R 02.22+0.56 14.03+0.99
60 28.42+0.43 15.86+0.43 04.85+0.00 17.25+0.78
0 22.26x0.00, 05.77+0.6p 01.27+0.99 8.51+0.02
2 200 30 28.42+0.01] 10.94+0.11 02.81+0.59 13.52+0.40
60 31.08+0.33 15.86+0.99 05.98+0.83 18.3+0.44
0 23.30+0.56 20.18+0.48 03.14+0.40 11.77+1.00
3 300 30 30.26+0.77] 23.74+0.62 05.18+0.p5 18.68+0.40
60 36.51+0.99 26.49+0.77 07.54+0.80 25.9+0.88
0 24.22+0.84) 26.60+0.43 03.43+1.90  20.49+0.76
4 400 30 33.66+0.64 32.13+0.62 07.51+0.99 25.96+0.39
60 37.33+0.44 34.21+0.08 12.81+0.85  28.63+0.25
0 26.43+0.31) 26.43+0.4p 4.94+0.21 23.77+0.18
5 500 30 34.99+0.28 34.58+0.23 12.74+0.88  30.67+0.59
60 41.24+0.51] 37.67+0.62 19.72+0.49  34.61+0.44
0 30.94+0.71] 32.51+0.44 05.05+x0.82  24.52+0.29
6 600 30 35.99+0.59 34.95+0.23 14.03+0.10  31.48+0.18
60 43.87+£0.27) 37.33#0.39 20.25+0.50  35.81+0.33
0 33.12+0.11] 33.12+0.28 05.77#0.29  34.47+0.27
7 700 30 42.87+0.36 40.01+0.78 16.61+0.83  36.51+0.37
60 51.08+0.33 46.32+0.23 24.33+0.23  38.09+0.24

Table.2 Antioxidant activities of different parts of Achyranthesasperain Chloroform extract

Root did not show any

SNo Concentration Time (min) Antioxidant Activity (%)
) (ng/mL) Stem L eaf I nflor escences
0 09.33+0.66| 1.05+0.66 10.10+0.65
1 100 30 33.33+0.77 20.3+0.56 29.62+0.43
60 45.83+0.55 42.05+0.90| 47.03+0.7
0 11.60+0.67| 4.62+0.12 14.08+0.76
2 200 30 40.05+0.22) 21.07+£0.89] 33.33+0.76
60 58.65+0.32 43.22+0.77| 49.04+0.32
0 12.50+0.89| 4.94+0.45 16.67+0.43
3 300 30 54.66+0.99 23.05+0.08| 38.53+0.5
60 72.83+1.45 44.95+0.90[ 60.65+0.67
0 14.14+3.60| 5.45+0.54 18.67+0.60
4 400 30 56.56+0.69 28.01+0.90| 46.61+0.90
60 85.13+0.56 46.82+0.76| 65.02+0.32
0 15.33+0.87| 5.85+0.45 30.02+0.90
5 500 30 58.09+0.84 32.07+0.54| 48.61+0.09
60 86.13+0.33 52.04+0.54| 72.76+0.12
0 20.09+0.87| 6.03+0.98 34.14+2.87
6 600 30 60.02+0.54 33.4+1.76 49.78+0.69
60 88.89+0.69 53.45+2.47| 75.08+0.32
0 22.22+0.67| 7.05%0.65 35.54+0.54
7 700 30 63.15+0.32 34.09+0.78| 52.91+0.21
60 89.03+0.22 55.67+0.18| 82.48+0.17
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Antioxidant activity of Ethyl acetate extract A€hyranthes asperfar different parts of the plant
was shown in Table. 3. The antioxidant activitiésant was 65%, stem 51%, leaf 71% and
inflorescences was 78%. and the order followed iwsrescences > leaf > root > stem and they
were concentration and time dependant.

Table. 3 Antioxidant activities of different parts of Achyranthesasperain Ethyl acetate extract

SNo Concentration Time (min) Antioxidant Activity (%)
) (ng/mL) Root Stem L eaf I nflor escences
0 01.84+0.99 08.06+0.6 17.18%0.78 20.64+0.87
1 100 30 09.64+0.67] 15.35+0.65 23.05+0.56 28.39+0.78
60 24,95+0.78 22.29+0.3P 34.68+0.56  46.01+0.67
0 03.73+0.67| 09.01+0.48 20.14+0.45 24.59+0.67
2 200 30 16.60+0.99 16.26+0.90 38.41+0.86  36.88+0.60
60 28.58+0.120 26.49+0.3R 52.55+0.90  49.77+0.87
0 14.02+0.34] 20.53+0.3R 26.54+0.32 32.48+0.54
3 300 30 22.42+0.36 29.95+0.98 44.59+0.82 44.63+0.43
60 41.50+0.98 36.69+0.90 57.45+0.98 61.70+0.68
0 14.47+0.23] 26.80+0.65 26.95+0.90 35.60+0.34
4 400 30 26.09+0.98 33.94+0.21 39.73+0.p1 52.98+0.53
60 42.50+0.43 40.18+0.90 59.64+0.23 67.89+0.48
0 18.29+0.21] 30.45+0.38 33.09+0.09 36.01+0.59
5 500 30 31.61+0.90 36.14+0.47 45.14+0.43  49.17+0.43
60 45.58+0.89 43.77+0.3R 62.95+0.89 67.89+0.32
0 26.84+0.89 33.66+0.3R 36.59+0.34  41.83+0.59
6 600 30 40.01+£0.23 42.43+0.98 49.64+0.56 59.13+0.47
60 58.50+0.28 50.58+0.21 68.18+0.87 72.98+0.68
0 30.22+0.90, 34.16+0.90 40.14+0.86  43.58+0.67
7 700 30 49.06+£0.90 43.33+0.3R 55.86%0.78 63.53+0.78
60 65.21+0.220 51.56+0.10 71.27+0.11 77.80+0.55

Table. 4 Antioxidant activities of different parts of Achyranthesasperain Methanol extract

SNo Concentration Time (min) Antioxidant Activity (%)
) (ng/mL) Root Stem L eaf Inflorenscence
0 03.58+0.99 5.68+0.23 | 6.61+0.23 4.12+0.56
1 100 30 27.091£0.4¢ 25.9310.23| 19.46+0.65( 37.36%0.65
60 43.88+0.43 48.42+0.56| 45.34+0.67] 71.84+0.56
0 6.97+£1.78| 7.68+0.99 15.18+0.32 17.05x0.56
2 200 30 33.86+£0.7¢4 31.94+0.98| 33.99+0.32 44.96%0.65
60 46.21+0.43 61.13+0.65| 58.15+0.09] 80.27+0.09
0 9.3310.34( 9.78+0.45 18.39x0.32 22.75%0.32
3 300 30 43.82+0.14 44.04+0.45| 40.46+0.57| 54.36+0.65
60 54.58+0.44 73.04+0.34| 64.15+0.23| 82.18+0.65
0 11.11+0.33 11.87+0.43| 22.86+0.87| 24.71+0.54
4 400 30 51.85+0.47 45.76+0.32| 46.50+0.68| 55.56+0.86
60 73.83+0.87 78.40+0.23| 67.68+0.56| 87.45+0.43
0 13.54+0.56| 18.9+0.45( 25.84+0.68 28.42+0.21
5 500 30 59.72+0.66 48.42+0.65| 44.74+0.50| 62.43+0.32
60 77.31+0.34 80.77+1.78| 68.99+2.89| 88.57+0.87
0 15.9+0.56| 25.23+0.99 37.8+3.89 36.54+0.98
6 600 30 62.37+0.89 56.84+0.30( 62.99+0.87| 71.16+0.98
60 84.3+0.45| 82.08+0.4B81.05+2.76| 90.8620.21
0 36.54+0.76] 37.9420.65| 40.46+0.54] 40.54+0.90
7 700 30 69.16+0.79 65.92+0.34| 67.89+0.32 71.61+0.23
60 90.86+0.07] 92.83+0.01| 86.76+0.11f 93.05+0.18
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Antioxidant activity of Methanolic extract for défent parts of the plant was shown in Table. 4.
In methanolic extract, all the parts of the plaxttibited very high antioxidant activity which was
closer to standard L - Ascorbic acid (94%). Theivégt of root was 90%, stem and
inflorescences was 93% leaf 87%. The antioxidativides of different parts in methanolic
extract were above 90% except for leaves and tter dollowed was: Inflorescences = Stem >
Root > leaf.

Comparison of the antioxidant activities of differgarts ofAchyranthes asperan different
organic solvents are in 700y / mL at 68 minute aregiven in figure 1. The result clearly
indicates that as the concentration and time ise®#he antioxidant activity also increases. And
the antioxidant activity was highest in methanelitract at 70qug/mL at 6" minute.

Figure. 1 Antioxidant Activities of Different Parts of the Plant in different solventsin 700ug /mL at 60 min

25

= Hexane = Chloroform
Methanol = Ethvl acetate

20 -

10
o I
: ‘ s ‘ L I
S5A EC

From regression analysis it was clear that there avajood linearity absorbed {R0.97) in
antioxidant studies and the ANOVA showed that ther@a significant difference among the
extracts and the critical difference show that raeth extract of all the parts of the plant have
high antioxidant activity in the concentration 7@§mL at 60" minute.

Antibacterial Activity in mm

th

The antibacterial activity of plant extracts in ldee, Chloroform, Ethyl acetate and Methanol
was against S. aureus aBdColi. The zone of inhibition recorded for the differemirts of the
plant in different extracts is presented in Tablelbe highest antibacterial activity against S.
aureus was recorded as 22 mm by the chloroforna@xtrf root at 25 mg concentration and 18
mm by the methanol extract of root at 25 mg conegion againsk. coli.
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Table.5 Antibacterial activities of the different part of the plant in different organic solvents

. Concen Zone of Inhibition (mm)
Micro-org. tration (mg/mL) Hexane Chloroform Ethyl acetate M ethanal
Rt{Sm|Lf|If |Rt|Sm|Lf[If [Rt{Sm|Lf]If |Rt|Sm|Lf|If
S.aLrels 10.0 100 3| 8 4 7/ 3] 4 8§ 1p 4 L b 12 B -1
12.5 13| 4| 8| 6] 14 1Q 1pi1o| 17| 9 -| 8 19 6 § 3
25.0 15| 6| 121 12|22 18| 14| 13| 19| 10| -| 10 20| 12| 10] 7
E coli 10.0 5 - - 2] 19 5| 4 4 - - 1 1 3 E_ ]
12.5 10| - -1 6 1 7| 6 4 -1 4 4 B b - 10
25.0 13| - -1 10014 8 | 8| 6] 15 -| 11 5 | 18| 14| 10| 13

Rt - Root , Sm — Stem, Lf — Leaves, If - Inflaases

In Hexane extract, Root showed the highest antb@tt activity of 10mm even in low
concentration (10mg) and 15 mm in 25mg concentratigainst S. aureus. The antibacterial
activity against S. aureus decreased in the orflepa > leaf = inflorescences > stem and
againste. Coli. the order igoot > inflorescences. The stem and Leaves exti@esn’t seem to
inhibit E. coli. In chloroform and methanolic extracts, the ordesvah is: root> stem >leaf>
inflorescences again§. aureus The chloroform extracts showed antibacterialvégtiagainst
E.Coliin order of root > stem = leaf > inflorescenced arethanolic extract showed in the order
of root > stem =leaf > inflorescences. In Ethyl tate the order shown is: root> stem =
inflorescences. However, Ethyl acetate extractedves did not show any antimicrobial activity
againstS. aureusand stem does not show activity agaiis€Coli. Such behavior of the
antibacterial action was also showed by Alam [23]e inhibitory activities of all the extracts
reported in Table 5 are comparable with standatibiatic Gentamycin. Successful prediction
of botanical compounds from plant material is l&ygkependent on the type of solvent used in
the extraction procedure. The traditional praatiéis make use of water primarily as a solvent,
but our studies showed that even organic solveste wertainly much better and powerful. This
may be due to the better solubility of the actisenponents in organic solvent and flavonoids are
least stable in water which is the primary polypiliencompound in plants [24]. Literature
survey revealed that chemical constituents likevditeids, triterpenoids, polyphenolic
compounds and steroids are responsible for anaoxidnd antibacterial activity and these
chemical constituents were reported in the metharettract of aerial parts oAchyranthes
aspera[25, 26]. The preliminary Phytochemical screenighe extracts showed the presence of
phenolic compounds, flavonoids, Alkaloids, Sterpi@iannins etc. These compounds may be
responsible for antioxidant activity and antibaietieactivity and may serve as a substitute for
synthetic drugs.

CONCLUSION

The present study showed that there is a higheoxasnt and antimicrobial activity for the
plant Achyranthes asperaSo this study supports the traditional usage misuleer and
antimicrobial agents in new drugs for the therapynéectious diseases caused by pathogens.
The most active extracts can be subjected to isalaif the active compound and carry out
further pharmacological evaluation. This will syretomplement to the previously known
therapeutic values and improve the popularizatichie plant.
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