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ABSTRACT:

Free radical reactions are recognized to have a significant role in the pathophysiology of
many acute and chronic human diseases and the body's natural antioxidant capacity and ROS levels
were out of balance, which led to the requirement of dietary and/or pharmacological
supplementation. Eleagnus conferta Roxb. is an endangered medicinal plant of the Western Ghats,
chosen for this study to antioxidant potentials of the leaf, stem bark and fruits sequential soxhlet
extracts. Qualitative and quantitative phytochemical screening of the revealed the presence of
flavonoids and glycosides in the ethanol fraction of leaf, stem bark and fruits. The in vitro
antioxidants assay results also indicated that LEE, SBCE, and SEE possess significant scavenge
of super oxide radicals. This work validates the traditional claims that E. conferta extracts has the

potential source of anti-oxidant medication.
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1. Introduction:

Plants continue to play a significant role in healthcare despite the significant advancements
in modern medicine that have been seen in recent years. Herbal remedies have been utilized for
treating disease from for a very long time [1]. However, the widespread use of medicinal plants in
traditional medicine and their preventive capabilities, particularly in underdeveloped nations, have
generated a great deal of interest in them. Numerous medicinal plants have had their antioxidant
capacities studied. Natural antioxidants are particularly powerful at stopping the harmful effects
of oxidative stress, either as their chemical constituents or as raw extracts [2]. It is generally agreed
that medications made from plant products are safer than those made from synthetic materials,
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even though the toxicity profile of the majority of medicinal plants has not been properly assessed
[3][4]. Reactive oxygen species (ROS) and other oxidants have been linked to a number of ailments
and diseases, according to a large body of research. The research has drawn scientists’ attention to
the value of antioxidants in the prevention and treatment of diseases as well as in maintaining
human health [5].

Numerous biological processes, including the ant mutagenic, anti-carcinogenic, and anti-
aging responses, arise from the human body's innate ant oxidative mechanism [6][7]. Free radicals
are generally stabilized or inactivated by antioxidants before they may damage targets in biological
cells [8]. The application of naturally occurring antioxidants in food, cosmetic, and pharmaceutical
products have recently seen a significant increase in interest due to their versatility in terms of their

range and intensity of activity as well as their vast potential for redressing imbalance [9] [10].

Eleagnus conferta Roxb. is an endemic and endangered medicinal plant of the Western
Ghatts belongs to family Elaeagnaceae. It is found to be distributed in Vietnam, Malaysia, India
and South China. Fruit is sweetish sour in taste, edible and have been used in traditional Indian,
Tibetan, Mongolian and Uygur medicine for the treatment of indigestion [11]. The native people
in Yunnan province (South China) have been using its dried fruits to relieve the after effects of
alcohol for hundreds of years. Effect of Elaeagnus Conferta Roxb. (Elaeagnaceae) dry fruit on the
activities of hepatic alcohol dehydrogenase and aldehyde dehydrogenase activities. The traditional
practitioners residing in the vicinity of Bhadra Wild Life Sanctuary of the Western Ghats,
Karnataka, India are using the seed extract to cure diarrhea and liver cirrhosis leaf extract is used
to control cough branchial disorders and the stem bark paste is used to cure diabetic pus wounds.
Reports are very scare on the phytoconstituents and the antibacterial properties. So, present study

reports the Phytochemical screening and in vitro antioxidant potentials of Eleagnus conferta Roxb.

2. Materials and Methods:

2.1 Collection of plant material:

Healthy leaves, seeds and stem bark materials of Elaeagnus conferta Roxb. were collected
from the forests of Bhadra wild Life Sanctuary of the Western Ghats of Shivamogga District,
Karnataka, India. The plant has been identified and authenticated by a taxonomist Dr. Y L

Krishnamurthy, Professor, Post Graduate Studies and Research in Botany, Kuvempu University.
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Thereafter, the plant materials were washed 2-3 times with running tap water followed by distilled
water treatment and shade dried.
2.2 Extraction of crude drug:

The leaves, stem bark and fruit were cleaned with deionized water and were dried in shade
and powdered mechanically using a blender. The powdered material (leaves and stem bark) of 1
kg each were refluxed successively with the solvents petroleum ether, chloroform, and ethanol in
a Soxhlet extractor for 48 h. The extracts were filtered (Whatman No.1 filter paper), the filtrates
were concentrated in a vacuum under reduced pressure on a rotary evaporator (Buchi,
Switzerland). The solvent was removed carefully at reduced pressure and dried in a desiccator for
further studies.
The extraction yield was expressed as,
Percent yield (%) = Weight of the dry extract (g)

Weight of the sample used for the extraction (g) X100

Pet. ether

% ) t\j) - Chloroform ) !

’f] Ethanol

2.3 Phytochemical screening:
2.3.1 Qualitative Analysis:

The petroleum ether, chloroform and ethanol extracts of leaves, seeds and stem bark of
Elaeagnus conferta Roxb were subjected to qualitative phytochemical screening using standard
methods [12]. Each extract was tested to detect the presence of alkaloids, flavonoids, terpenoids,
saponins, tannins, phenolic compounds and glycosides using standard procedures [13] [14].

2.3.2 Quantitative Analysis:
2.3.3 Estimation of Alkaloid:

1 gm of sample was added to 40 ml of 10% acetic acid, covered and allowed to stand for 4

h. The filtrate was then concentrated on a water bath to get 1/4th of its original volume.

Concentrated ammonium hydroxide was added drop wise to the extract until the precipitation was
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complete. The whole solution was allowed to settle and collected precipitate was washed with
dilute ammonium hydroxide and then filtered. The residue was dried and weighed [15].

2.3.4 Estimation of Phenolic compounds:

The amounts of total phenolic contents of extracts of Elaeagnus conferta Roxb were
determined by the spectrophotometric method of Singleton [16]. 20 ul of extracts (Smg/ml) was
mixed with 0.75ml of 20% sodium carbonate solution and 0.25 ml of Folin-Ciocalteau reagent.
The reaction mixture was allowed to stand in light for 3 min and incubated for 2 h in dark. The
absorbance was measured at 765 nm using UV-Visible Spectrophotometer. Total phenolics were
quantified by calibration curve obtained from measuring the absorbance of known concentration
of Gallic acid standard (0-100 pg/ ml). The concentrations were expressed as pg of Gallic acid
equivalents per ml and all the determination were performed in triplicates.

2.4 In vitro antioxidant activity:

The current study was planned to assess the antioxidant activity of leaf, stem bark and fruit
extracts of Elaeagnus conferta Roxb.

2.4.1 Determination of DPPH radical scavenging activity:

DPPH radical scavenging activity of extracts was conducted by adding 1ml of extract with
three different concentrations (100,200 and 300 pg/ml) in to three test tubes of 3 ml of 0.004%
DPPH in 95% ethanol was added to all test tubes and the mixture was kept in the dark for 30 min
before and absorbance was read at 517 nm. DPPH radical scavenging activity was calculated using
the following formula; Percentage of inhibition = [(Acontrol - Atest)/Acontrol] x 100, where
Acontrol is the absorbance of the control reaction and Atest is the absorbance of the extract
reaction. 1Cso value was calculated using the formula ICso = [(ZC/ZI) x 50], where ZC is the sum
of extracts concentrations used to test and ZI is the sum of percentage of inhibition at different
concentrations [17].

2.4.2 Nitric oxide radical scavenging activity:

Nitric oxide radical scavenging activity of extracts was conducted by adding 250ul extracts
of different concentrations (100, 200 and 300 pg/ml) by adding into different test tubes along with
sodium nitropruside (5 ml in phosphate buffer saline, pH 7.4). The mixture was incubated at room
temperature under light source (24 W compact fluorescent light bulb). After 150 min, 0.6 mL of

the mixture was transferred into a new tube containing 0.6 ml of Griess reagent (1%
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sulphanilamide and 0.1% N-(1-naphthyl)-ethyleneadiamine dihydrochloride in 5% phosphoric
acid). After incubating for 10 min in darkness, absorbance was recorded at 546 nm. Percentage of
inhibition was calculated using formula; % Inhibition = [(Acontrol — Atest)/Acontrol] x 100,
where Acontrol is the absorbance of the control reaction and Atest is the absorbance of the extract
reaction. IC50 value was calculated using the formula IC50 = [(ZC/ZI) % 50], where XC is the sum
of extracts concentrations used to test and XI is the sum of percentage of inhibition at different
concentrations [18].

2.4.3 Superoxide anion scavenging activity:

The scavenging activity against chemically generated superoxide radicals of the leaf, stem
and fruit extracts was measured by means of spectrophotometric measurement of the product on
reduction of nitro blue tetrazolium (NBT). Test samples were dissolved in DMSO and diluted in
water to give a final concentration of 12% (v/v) for DMSO. Superoxide anions were generated in
a non-enzymatic [phenazine methosulfate (PMS)/NADH] system. The reaction mixture contained
1 ml of test solution, 1.9 ml 0.1 M phosphate buffer, pH 7.4, 1 ml of 20mM PMS, 156mM NADH,
and 25mM of NBT in phosphate buffer, pH 7.4. After 2 min of incubation at 25 °C, absorbance of
the resulting solution was measured at 560 nm [19].

The percentage of scavenging activities (%) was calculated as follows:
Scavenging activities % (capacity to scavenge the superoxide radical) = [1 - (absorbance of

sample) / (absorbance of control)] x 100.
3. Results:

3.1 Phytochemical Screening:

Preliminary qualitative phytochemical screening of the crude extracts showed the presence
of alkaloids, flavonoids, phenolic, terpenoids, glycosides, tannins and saponins compounds are in
all the sequential extracts of leaf Ethanol extract, Flavonoids, Saponin and tanins were absent in
LPE and LCE of leaf extract, SBPE and SBCE of stem bark extracts and SPE and SCE of fruit
extracts as shown in the Table 1. The glycosides are absent in LPE and SBPE of Elaeagnus

conferta
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Table 1: Qualitative phytochemical analysis of extracts of Elaeagnus conferta Roxb.

Tests LPE LCE LEE SBPE SBCE SBEE SPE SCE SEE
Alkaloids + + + + + + + + +
Flavonoids - - + - - + - - +
Phenolic + + + + + + + + +
Terpenoids + + + + + + + + +
Glycosides - + + - + + + + +
Tannins - - + + + + - - +
Saponins - - + - - + - _ +

LPE-Leaves pet ether extract, LCE-Leaves chloroform extract, LEE-Leaves ethanol extract, SBPE- Stem Bark pet ether extract, SBCE- Stem Bark
chloroform extract, SBEE- Stem Bark ethanol extract, SPE-Seed Pet ether extract, SCE-Seed chloroform extract, SEE-Seed ethanol extract. (+)

indicate the presence and (-) the absence of the respective phytochemicals.

The quantitative estimation of total phenolics, alkaloids and terpenoids contents present in
the extracts of Elaeagnus conferta have shown in the Table 2. The stem bark ethanolic extract has
more phenolic content (24.02 ng/mg) followed by seed ethanol ectract (14.87 pg/mg) whereas,
alkaloid content is more (19.32 pg/mg) in stem bark ethanol extract. The leaves pet ether extract
showed more terpenoid content (47.32 ng/mg) and in the chloroform extracts the concentrations
of alkaloids, phenolics and terpenoids are very less.

Table 2: Quantitative determination of Phenolics, Alkaloids and Terpenoids (pg/mg)

Tests LPE LCE LEE SBPE SBCE SBEE SPE SCE SEE
Phenolic 10.07 12.36 19.92 17.32 19.54 24.02 08.39 11.58  14.87
Alkaloids 11.87 13.84 14.58 12.11 9.25 19.32 15.21 18.74  21.58
Terpenoids 47.32 38.41 31.62 27.94 22.37 20.98 32.54 29.47  28.46

LPE-Leaves pet ether extract, LCE-Leaves chloroform extract, LEE-Leaves ethanol extract, SBPE- Stem Bark pet ether extract, SBCE- Stem Bark
chloroform extract, SBEE- Stem Bark ethanol extract, SPE-Seed Pet ether extract, SCE-Seed chloroform extract, SEE-Seed ethanol extract.

3.3 Antioxidant Activity:
3.4 DPPH free radical scavenging activity:

Discoloration of the purple color of the DPPH radical on thin layer chromatographic (TLC)
plates was assessed as a positive sign of antioxidant activity of LPE, LCE, LEE, SBPE, SBCE,
SBEE, SPE, SCE, SEE. Among them The LCE showed DPPH free radical scavenging activity in
dose dependent manner and its 1Cso values were: 1Csp; DPPH: 201.80 pg/ml respectively.

Comparatively, the ICsq values of SBPE was significantly 1Cso; DPPH: 189.08 pug/ml and The the
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ICso values of SCE was significantly DPPH: 196.50 pg/ml, 1Cso value of synthetic antioxidant was
tested as the positive control, and data are shown in Table 3.

Table 3: DPPH radical scavenging assay of extracts of Elaeagnus conferta Roxb.

Sl. Activity Extracts Concentration % of Standard I1Cso pg/ml

No in pg/ml Inhibition

01 LPE 100 38.67+0.33 169.89
200 54.33+0.33
300 83.58+0.33

02 LCE 100 27.67+0.33 201.80
200 49.33+0.33
300 71.33+0.33

03 LEE 100 48.33+0.33 141.07
200 74.00£0.33
300 90.33+0.33

04 SBPE 100 33.00+0.33 189.08
DPPH free 200 51.33+0.33
radical 300 74.33+0.33

05 . SBCE 100 39.67+0.33 161.57
scavenging 200 58.67+0.33
activity 300 87.33+0.33

06 SBEE 100 38.00+0.33 181.09
200 55.33+0.33
300 72.33+0.33

07 SPE 100 30.33+0.33 171.10
200 55.67+0.33
300 89.33+0.33

08 SCE 100 29.67+0.33 196.50
200 47.67+0.33
300 75.33+0.33

09 SEE 100 34.67+0.33 175.77
200 58.67+0.33
300 77.3310.33

LPE-Leaves pet ether extract, LCE-Leaves chloroform extract, LEE-Leaves ethanol extract, SBPE- Stem Bark pet ether extract, SBCE- Stem Bark
chloroform extract, SBEE- Stem Bark ethanol extract, SPE-Seed Pet ether extract, SCE-Seed chloroform extract, SEE-Seed ethanol extract.

3.5 Superoxide and nitric oxide activities:

LPE, LCE, LEE, SBPE, SBCE, SBEE, SPE, SCE, SEE. Were screened for superoxide
radical scavenging activity by PMS-NADH-NBT system. The I1Csg values of quenching radicals
were found to be 189.17 pg/ml, 190.28 pg/ml and 172.74 ug/ml for LPE, SBEE and SEE, The

standard gallic acid, respectively. Similarly, Nitric oxide radical scavenging activity of LPE (ICso:
189.17 ug/ml), SBPE (ICso: 162.46 ug/ml) and SCE (ICso: 171.75 pg/ml) were more than to the

value of standard ascorbic acid, the result of above activities clearly indicates strong concentration

dependent activity and it is showed in Table 4 and Table 5.
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Table 4: Superoxide radical scavenging assay of extracts of Elaeagnus conferta Roxb.

Sl Activity Extracts Concentration % of Standard I1Cso pg/ml

No in pg/ml Inhibition

01 LPE 100 29.67+0.33 189.17
200 54.33+0.33
300 74.58+0.33

02 LCE 100 26.67+0.33 179.64
200 53.33+0.33
300 87.33+0.33

03 LEE 100 31.33+0.33 164.23
200 60.00+0.33
300 91.33+0.33

04 SBPE 100 28.00+0.33 166.05
Superoxide 200 66.33+0.33
radical 300 86.33+0.33

05 . SBCE 100 31.67+0.33 169.80
scavenging 200 63.670.33
activity 300 81.33+0.33

06 SBEE 100 35.00+0.33 190.28
200 49.33+0.33
300 73.33+0.33

07 SPE 100 35.33+0.33 155.17
200 68.67+0.33
300 89.33+0.33

08 SCE 100 29.67+0.33 162.45
200 66.67+0.33
300 88.33+0.33

09 SEE 100 29.67+0.33 172.74
200 52.67+0.33
300 91.33+0.33

LPE-Leaves pet ether extract, LCE-Leaves chloroform extract, LEE-Leaves ethanol extract, SBPE- Stem Bark pet ether extract, SBCE- Stem Bark
chloroform extract, SBEE- Stem Bark ethanol extract, SPE-Seed Pet ether extract, SCE-Seed chloroform extract, SEE-Seed ethanol extract.

Table 5: Nitric oxide radical scavenging assay of extracts of Elaeagnus conferta Roxb.

Sl Activity Extracts Concentration % of Standard ICso pg/ml
No in pg/ml Inhibition
01 LPE 100 28.67+0.33 189.17

200 52.33+0.33

300 77.58+0.33
02 LCE 100 29.67+0.33 176.12

200 51.33+0.33

300 89.33+0.33
03 LEE 100 30.33+0.33 160.72

200 66.00£0.33

300 90.33+0.33
04 SBPE 100 26.00£0.33 162.46

200 69.33+0.33

300 89.33+0.33
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05 | Nitric oxide SBCE 100 30.67£0.33 156.25
. 200 72.67+0.33
radical 300 89.33+0.33

06 | scavenging SBEE 100 31.000.33 160.72
activity 200 66.33+0.33
300 89.33+0.33

07 SPE 100 37.33£0.33 144.92
200 78.67+0.33
300 91.33+0.33

08 SCE 100 30.670.33 171.75
200 56.67+0.33
300 87.330.33

09 SEE 100 20.67+0.33 166.97
200 59.67+0.33
300 90.33%0.33

LPE-Leaves pet ether extract, LCE-Leaves chloroform extract, LEE-Leaves ethanol extract, SBPE- Stem Bark pet ether extract, SBCE- Stem Bark
chloroform extract, SBEE- Stem Bark ethanol extract, SPE-Seed Pet ether extract, SCE-Seed chloroform extract, SEE-Seed ethanol extract.

4. Discussion:

The investigation phytochemical screening, in vitro antioxidant potentials of Eleagnus
conferta Roxb. showed that the chemicals with low antioxidant activity would likely exhibit little
action, a variety of approaches have been utilized to determine the antioxidant activity in order to
allow quick screening of substances [8]. It is well recognized that free radicals play a significant
part ina wide range of clinical symptoms. Antioxidants save us from numerous diseases by battling
free radicals. They work either by removing reactive oxygen species from the environment or by
defending the antioxidant defense systems [20]. The ability of natural products to donate electrons
can be assessed by bleaching 2,20-diphenyl-1-picrylhydrazyl radical (DPPH)-colored solution [8].
The technique relies on the DPPH being scavenged by the addition of an antioxidant or radical
species that makes the DPPH solution less colorful. The concentration and potency of the
antioxidants are inversely correlated with the degree of color change. Considerable free radical
scavenging activity of the tested chemical is shown by a significant drop in the absorbance of the
reaction mixture [21].

In the current investigation, LPE, SBPE, SBEE, SCE and SEE demonstrated considerably
greater inhibitory percentages among all tested extracts and had a positive correlation with total
phenolic content. According to the study's findings, a plant extract contains phytochemical
components that can donate hydrogen to a free radical in order to scavenge potential damage. One

important biological source of reactive oxygen species is thought to be the superoxide radical [22].
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Despite being a weak oxidant, superoxide ion produces singlet oxygen and potent and hazardous
hydroxyl radicals, both of which contribute to oxidative stress [23].

5. Conclusion:

In traditional medicines the decoction of the stem bark and fruits have been used to relieve
chest pain and cardiac related problems, in qualitative analysis study the fruit and stem bark
extracts showed the presences of flavonoids and glycosides, in vitro antioxidants assay also LEE,
SBCE and SEE showed potential scavenging of super oxide radicals, therefore this investigation

authenticates the traditional claim of E. conferta extracts as the potential anti-oxidant drug.
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