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ABSTRACT

The world today is not restricted to the use oftlsgtic medicine but also focusing more upon thébler
medication for curing various ailments. The pres&search was subjected to scréeritro antioxidant
activity of hydroalcoholic extradEugenia jambolana leaves Preliminary Phytochemical investigation was
carried out on the successive extract Petroleuer e@hloroform, Ethyl acetate, Ethanol and Hydrohtdic
extract of Eugenia jambolana leaves. It indicates the presence of Carbohydratéaloids, glycosides,
Saponins, Tannins, Terpeoids, Phenols, Flavon®tdstein, Sterols and steroids. The antioxidantvegti
was determined byin vitro methodssuch asScavenging of ABTs Radical Method, 2,2-diphenyl-1-
picrylhydrazyl (DPPH) scavenging assay, Antilipidrgxidation Assay, Scavenging of Hydrogen Peroxide
Scavenging of Hydroxyl Radical by p-NDA Method, mitOxide Radical InhibitionEvaluation of total
antioxidant capacity and Estimation of Total Phearad Flavonol Content3he 1Go value of hydroalcoholic
extract of Eugenia jambolana leaves for DPPH and hydrogen peroxide scavengirtiyitggc showed
significant antioxidant activity in all antioxidaassays The results of this research work are gingithus
indicating the utilisation of the leaves Bfigenia jambolana as a significant source of natural antioxidants.
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_ INTRODUCTION
Qutgﬁ;mra?orrespondence. An antioxidant is a substance that when preselawn
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CMJ University, Shillong, Meghalaya, India. substrate. Antioxidants get their name because the
combat oxidatioh They are substances that protect
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reactions by reacting with free radicals and other reactive oxygen species within the body, hence
hindering the process of oxidation. During this chloroform extract yielded a dark green semi-solid
reaction the antioxidant sacrifices itself by beacwgn  residue, weighing 9.40 g (3.13 % wi/w), the ethyl
oxidized. However, antioxidant supply is not unliead acetate extract yielded a dark green residue, wejgh
as one antioxidant molecule can only react with a8.50 g (2.83 % w/w) and ethanol extract yielded a
single free radical Therefore, there is a constant need greenish brown semisolid residue, weighing 10.80 ¢
to replenish antioxidant resources, whether (3.60 % w/w), respectively.
endogenously or through supplementation. A free Preparation of Hydro-alcoholic Extract of E.
radical is any atom with at least one unpairedtedac  jambolana Leaves
in the outermost shell, and is capable of independe The dried leaves ofE. jambolana was coarsely
existencé A free radical is easily formed when a powdered and 200 g was extracted with 1 | of hydro-
covalent bond between entities is broken and onealcohol (Water 50 %: Ethanol 50 %) in a Soxhlet
electron remains with each newly formed atoithe apparatus for 48 hrs. The extract was concentratec
Eugenia jambolana plant is well known plant for its under reduced pressure and controlled temperatur:
medicinal properties in indigenous medicine, earlie (40-5¢° C). The hydro-alcoholic extract yielded a dark
studies carried out ipambolana species have proved green semisolid residue, weighing 21.8 g (10.90 %
its anti-inflammatory, diuretic, and antibacterial w/w). The extract was stored in air-tight contaiirea
activities, anti-diabetic, anti-oxidant etc. Basmdthe refrigerator at 4° C until further use.
traditional uses as well as earlier work on otlparcges Phytochemical Investigation of Hydro-alcoholic
of Eugenia jambolana. In vitro antioxidant activity — Extracts of E. jambolana Leaves
studies were selected in Eugenia jambolana leaves. The  Preliminary  phytochemical studies  of
hydroalcoholic extract oE. Jambolana leaves was

MATERIAL AND METHOD carried out according to standard procedures.
Collection and Authentication of E. jambolana
Leaves EXPERIMENTAL DESIGN

The leaves of E. jambolana was collected in In Vitro Antioxidant Studies of Extracts

Vangapally (Village), Nalgonda (District) and To study the comparative antioxidant activity o€ th

authenticated by a botanist Dr. S. Srinivas racarBw  successive and  hydroalcoholic  extracts  of
Degree College, Bhongir (Mandal), Nalgonda E.jambolana in vitro antioxidant studies were carried

(District), where voucher specimen was retained for out. The extracts having better antioxidant prgpert
further reference. The plant materials were drieden were chosen forin vivo studies. The scavenging

shade, coarsely powdered and separately subjemted tactivities of the different extracts against diéfer

extraction radicals were carried out according to the procesiur
Preparation of successive extracts dE. jambolana described below. In all the experiments, the
leaves absorbance was measured against a blank soluabn th

The leaves ofE. jambolana was shade dried and contained the extract or standard, without the eafig
powdered and extracted (300 g) successively wih 1. A control was performed without adding extract or
of each of petroleum ether (60-8C), chloroform, standard. The final concentration of the extract or
ethyl acetate and ethanol in a Soxhlet extractod & standard was 1000 to 0.45 pg/ml. The results ahall

20 h. The extract was concentrated under reducedn vitro antioxidant scavenging activities were
pressure and controlled temperature (40-60). The expressed in terms of 4& which is the concentration
petroleum ether extract yielded a dark brown sticky of the sample required to scavenge 50 % of free
residue, weighing 10.20 g (3.40 % w/w), the radicals.
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Scavenging of ABTS Radical Method (pH 7.4, 20 mM), were added various concentrations
ABTS (54.8 mg) was dissolved in 50 ml of distilled of the extract or standard in freshly distilled DEIS
water to 2 mM concentration and potassium (0.5 ml) to give a final volume of 3 ml. Absorbance
persulphate (17 mM, 0.3 ml) was added. It wastteft was measured at 440 Ar?.

stand at room temperature overnight in dark before Nitric Oxide Radical Inhibition

usage. To 0.2 ml of various concentrations of the The reaction mixture (6 ml) containing sodium
extract or standard added 1.0 ml of freshly dedill  nitroprusside (10 mM, 4 ml), PBS (pH 7.4, 1 ml) and
DMSO and 0.16 ml of ABTS solution to make a final the extract or standard solution (1 ml) were inteda
volume of 1.36 ml. Absorbance was measured after 20at room temperature for 150 min. After incubatiorh

min at 734 nrh ml of the reaction mixture containing nitrite iorasv
DPPH Assay removed, 1 ml of sulphanilic acid reagent was added
The assay was carried out in a 96 well microtitegep mixed well and allowed to stand for 5 min for
To 200 ul of DPPH solution, 10ul of various completion of diazotization. Then, 1 ml of NEDD was
concentrations of the extract or the standard smlut added, mixed and allowed to stand for 30 min in
was added separately in wells of the microtitragpla  diffused light. A pink colored chromophore was
The plates were incubated at°3Z for 30 min. formed. The absorbance was measured at 548 nm
Absorbance was measured at 490 nm using ELISAEvaluation of total antioxidant capacity

readet. An aliquot of 0.1 ml of sample solution containiag
Antilipid Peroxidation Assay reducing species in freshly distiled DMSO was
Lipid peroxidation was initiated by adding ferric combined in an Eppendorf tube with 1 ml of reagent
chloride (100uM, 0.25 ml) to a mixture containing the solution (0.6 M sulphuric acid, 28 mM sodium
rat brain homogenate (0.25 ml) and different phosphate, and 4 mM ammonium molybdate). The
concentrations of the extract or standard (0.25im§  tubes were capped and incubated in water bath‘at 95
total volume of 0.75 ml. The reaction mixture was C for 90 min. The samples were cooled to room
incubated for 20 min at 37° C. After incubationeth temperature, and the absorbance was measured at 6
reaction was stopped by adding 1 ml of ice—cold 0.2 nm. The total antioxidant capacity was expressed as
N HCI containing 15 % trichloroacetic acid, 0.38 % MM equivalent of ascorbic acid.

thiobarbituric acid and 0.05 % BHT. Followed by Estimation of Total Phenol and total flavonol
heating at 80° C for 15 min, samples were cooled, Content

centrifuged at 1000 rpm for 10 min and absorbarice o In a test tube, 20Ql of the extract (1 mg/ml to 0.1
the supernatant was measured at 532 nm mg/ml) was mixed with 1 ml of Folin-Ciocalteu
Scavenging of Hydrogen Peroxide reagent and 800 of sodium carbonate. After shaking,
A solution of hydrogen peroxide (20 mM) was it was kept for 2 h for reaction. The absorbancs wa
prepared in phosphate buffered saline (PBS, pH 7.4) measured at 750 nm. Using gallic acid monohydrate,
Various concentrations of 1 ml of the extracts or standard curve was prepared and linearity was
standards in methanol were added to 2 ml of hydroge obtained in the range of 10-50g/ml. Using the
peroxide. The absorbance was measured after 10 mistandard curve, the total phenol content of theaekt

at 230 nrA. was determined and expressed as gallic acid eguitval
Scavenging of Hydroxyl Radical by p-NDA Method  in mg/g of the extract. A known volume (0.5 ml)tbé

To a reaction mixture containing ferric chloride1(0  extract was mixed with 1.5 ml methanol, and 0.lofml
mM, 0.5 ml), EDTA (0.1 mM, 0.5 ml), ascorbic acid 1 M potassium acetate. After 5 min, 0.1 ml of 10 %
(0.1 mM, 0.5 ml), hydrogen peroxide (2 mM, 0.5 ml) aluminium chloride was added and finally the migtur
and p—NDA (0.01 mM, 0.5 ml) in phosphate buffer is diluted with 2.8 ml of distilled water. After
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incubation at room temperature for 30 min, the extracts ofE. Jambolana leaves were carried out using
absorbance of the reaction mixture was measured aABTS, DPPH method, lipid peroxidation assay,
415 nm in spectrophotometer. The total flavonol hydrogen peroxide method, hydroxyl radical by
content was expressed as rutin equivalent in mfj/g o p-NDA method and nitric oxide method with total
the extract. antioxidant capacity and total phenol and flavonol
Acute toxicity study as per OECD guideline 425 contents. The scavenging activities extracts agains
Acute oral toxicity is the adverse effects occugrin different radicals were carried out according te th
within a short time of oral administration of a gim standard procedures. The results of all thevitro
dose of a substance or multiple doses given withinantioxidant scavenging activities were expressed in
24h. Data from an acute study may serve as a fmsis terms of 1Go, which is the concentration of the sample
classification and labeling. LD (medium lethal 50 required to scavenge 50 % of free radicals. Total
doses), oral, is a statistically derived singleedo$ a antioxidant capacity was also carried out using the
substance that can be expected to cause death% 50 standard phosphomolybdenum method was show ir
of animals when administered by the oral route. Table No.2 to Table No0.9. Acute toxicity test at
Healthy Wistar rats weighing between 180-220 g were 3000mg/kg of leaf extracts dE. jambolana leaves
used to carry out acute oral toxicity studies bg th produced no mortality after 24 hours of observation
‘staircase’ method. All successive extractEagenia The median lethal dosage (LD50) of the hydro-
jambolana leaves in 0.5 % tween 80 was administered alcoholic leaves extract was greater than 3000 gng/k
orally by gavages in graduated dose to severalpgrou body weight. The extract did not produce any gsossl
of experimental animals, one dose being used pemegative behavioural changes such as excitement
group. Subsequently, observations of effects wererestlessness, respiratory distress, convulsiom®ma.

made at 0,1,2,4 and 24 h for any mortafity However, a reduction in body weights of the rats wa
observed. The reduction in weight may be due to
RESULTS AND DISCUSSION reduced fluid and water intake, which may be

Phytochemical screening of all the extract Bf secondary to feeling of fullness and loss of appeti
jambolana leaves showed the presence of various after administration of the extract. Despite theah
chemical constituents, mainly tannins, saponins andside effects, the very high value of the LD50 iradiec
flavonoids which may be responsible for it anti- that the extract oE. jambolana leaves is practically
oxidant properties was shown in Table No.1. The non-toxic.

antioxidant activity of successive and hydro-ald@ho
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Table No.1: Qualitative Phytochemical Analysis of Gccessive and Hydro-alcoholic Extracts oE. jambolana

Leaves
Successive extracts Hydroalcoholic
S.No Tests
Petroleum ether Chloroform Ethyl acetate| Ethanol extract

1 Carbohydrates - - - + +
2 Alkaloids - + + + +
3 Glycosides - - + + +
4 Saponins - + + + +
5 Tannins - - + + +
6 Terpenoids + + - - +
7 Flavonoids - - + + +

Proteins and
8 - - + + +

amino acids

Steroids and
9 + + - - +

sterols

*(+ Present, - Absent)
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Table No.2: Antioxidant Activity of Various Extract s of E. jambolana Leaves by ABTs Radical Method

ICso values fag/ml)*

S.No Extracts/ standards

E. jambolana
1 Petroleum ether >1000
2 Chloroform 132.84 +1.16
3 Ethyl acetate 51.92 £ 0.86
4 Ethanol 32.78 +1.06
5 Hydro-alcoholic extract 21.54 £1.24
5 Ascorbic acid 10.69 +0.35
6 Rutin 3.18 £0.14

*Average of three determinations.

Table No.3: Antioxidant Activity of Various Extract s of E. jambolana Leaves by DPPH Method.

ICso values ug/ml)*

S.No Extracts/ standards

E. jambolana
1 Petroleum ether >1000
2 Chloroform 432.76 £ 0.86
3 Ethyl acetate 351.43 £0.46
4 Ethanol 123.54 £ 0.36
5 Hydro-alcoholic extract 82.38 +1.02
5 Ascorbic acid 2.69 +0.05
6 Rutin 3.19 +0.1

*Average of three determinations.
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Table No.4: Antioxidant Activity of Various Extract s of E. jambolana Leaves by Anti lipid Peroxidation

Assay

ICso values faig/ml)*

S.No Extracts/ standards
E. jambolana

1 Petroleum ether >1000

2 Chloroform 268.85 + 2.62
3 Ethyl acetate 196.92 + 1.54
4 Ethanol 124.78 +1.28
5 Hydro-alcoholic extract 107.54 + 1.56
6 BHA 95.26 +1.02

*Average of three determinations

Table No.5: Antioxidant Activity of Various Extract s of E. jambolana Leaves by Hydrogen Peroxide

IC 50 values fig/ml)*

S.No Extracts/ standards
E. jambolana

1 Petroleum ether >1000

2 Chloroform 166.76 +1.12
3 Ethyl acetate 187.24 £1.09
4 Ethanol 135.36 +1.76
5 Hydro-alcoholic extract 104.68 £ 0.56
6 Rutin 32.46 £0.32

*Average of three determinations.
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Table No.6: Antioxidant Activity of Various Extract s of E. jambolana Leaves by Scavenging of Hydroxyl

Radical by p-NDA Method

ICso values fig/ml)*

S.No Extracts/ standards
E. jambolana

1 Petroleum ether >1000

2 Chloroform 382.76 £+ 1.34
3 Ethyl acetate 189.92 £1.42
4 Ethanol 214.45 +0.88
5 Hydro-alcoholic extract 207.54 + 1.56
6 Rutin 194.26 + 2.16

*Average of three determinations.

Table No.7: Antioxidant activity of Various Extracts ofE. jambolana Leaves by Nitric Oxide Radical

Inhibition

ICso values fig/ml)*

S.No Extracts/ standards E. jambolana
1 Petroleum ether >1000
2 Chloroform 282.76 £0.78
3 Ethyl acetate 213.34 £ 0.48
4 Ethanol 148.64 +1.32
5 Hydro-alcoholic extract 98.86 £ 0.88
6 Rutin 64.62 +1.42

*Average of three determinations
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Table No.8: Total Antioxidant Capacity of Various Extracts of E. Jambolana Leaves

S.No Extracts Total antioxidant capacity iM/g)
1 Petroleum ether 0.56 £ 0.08
2 Chloroform 0.96 £0.04
3 Ethyl acetate 1.34 £ 0.06
4 Ethanol 1.86 £0.12
5 Hydro-alcoholic extract 2.46 £0.06
6 a- tocopherol 3.14 £0.04

*Average of three determinations

Table No.9: Total Phenol and Flavonol Contents of &rious Extracts of E. Jambolana Leaves

S.No Extracts Total phenol content (mg/g)* Total thvonol content (%mg/g)*
1 Petroleum ether - -
2 Chloroform 66.96 £ 0.14 18.44 £ 0.24
3 Ethyl acetate 72.84 £0.16 22.94 £0.16
4 Ethanol 87.84£0.12 34.56 £ 0.22
5 Hydro-alcoholic extract 94.16 £ 0.14 41.36 £0.12

*Average of three determinations.

CONCLUSION out by using standard procedures. The Presence ¢
The dried leaves were powdered and successivealkaloids, tannins, saponins. Flavonoids, glycaside
extracts were prepared by Soxhlet apparatus usingvere observed in all the extracts. In vitro antiaxit
petroleum ether, chloroform, ethyl acetate andretha  activity of all the extracts was carried out byfeliént

as solvents. Hydro-alcoholic extract also prepafée. methods. In all methods the hydro alcoholic extract
percentage yield of hydro-alcoholic extract was enor showed significant activity. Total phenol and total
when compared to all extracts. Qualitative flavonol contents estimation was carried out fdr al
phytochemical analysis for all the extracts wagiedr  extracts depending on the vitro estimations. The
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further scope for research in isolating and charact
the active phytoconstituents from the extract amd t
carry out the other biological properties of thérasts
as well as isolated constituents. There is alseeal o
establish the mechanism of the observed activities.
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