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INTRODUCTION

Antioxidants are chemicals that oppose or neutralize oxidation in cells. Antioxidants
scavenge free radicals by inhibiting reactions within cells brought about by dioxygen or
peroxide molecules, also called reactive oxygen species, or ROS, as well as by reactive
nitrogen species. The total supply of antioxidants circulating in the body is the sum of
antioxidant enzymes and acids manufactured by the body plus antioxidants consumed in
foods 1. Antioxidant compounds in food play an important role as a health-protecting factor.
Primary sources of naturally occurring antioxidants are whole grains, fruits and vegetables.
Plant sourced food antioxidants like vitamin C, vitamin E, carotenes, phenolic acids, phytate
and phytoestrogens have been recognized as having the potential to reduce disease
risk®.During normal metabolism in aerobic cells, molecular oxygen is reduced to water; yet
the stepwise transfer of electrons generates free reactive oxygen species (ROS),including
superoxide radicals (O2-), hydrogen peroxide(H202), and hydroxyl radicals (OH). Other
radicals suchas alkyl (R), alkoxyl (RO), and peroxyl (ROQ) radicalsmay also be produced
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endogenously, lipid peroxidationbeing another significant source of ROSE!. Excessive
generation of ROS and other radicals can damage proteins, carbohydrates, polyunsaturated
fatty acids, and DNA,and may thus lead to oxidative stress and to a variety of degenerative
processes and diseases such as aging, immunodeficiencies, neurologic disorders,

inflammation, arteriosclerosis, coronary heart disease and certain cancerst.

Fig.1. Antioxidant Foods

MECHANISM OF ANTIOXIDANTS
Hydrogen donation to free radicals by antioxidants. Formation of a complex between the

lipid radical and the antioxidant radical (free radical acceptor).

Reaction of Antioxidants With Radicals:
R-+ AH RH + A

RO- + AH— ROH + A.

ROO- + AH — ROOH + A.-

R- + A- - RA

RO- + A- - ROA

ROO- + A-— ROOA

Antioxidant + O2 — Oxidized Antioxidant

Antioxidant Enzymes
Antioxidant enzymes play a fundamental role in maintaining the delicate redox balance in the
body and are essential in keeping the physiological function andin coping with oxidant stress

from endogenous or exogenous sources !

Herbs Extracts of many member s o f the Labiatae ( Lamiaceae )fam-ily (ore gano, m
arjoram, s avor y, sage, rosemar y, thyme, and b asil), which are antioxidative, have a h igh
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total phenol content’®”. A number of herbs(chamomile, rosehip, hawthor n, and lemon
verbena) can enhance the activity o f antioxidative enzymes such as superoxide dismutase
and catalase in a dose-dependent manner and have been shown to enhance cell viability and
provide protective effects against oxidative stress induced by hydrogen p eroxide®.
Caralluma Fimbriata herb is a dry herb growing in the dry parts of the India. Caralluma
fimbriata herb, a traditional Indian “famine food” with no history of adverse effects [ The
key phytochemical constituents of the herb are pregnane glycosides, flavone glycosides,
megastigmane glycosides, and saponins. Some of the active components present in this plant
are Caratuberside A, Caratuberside B, Bouceroside I-X, Tomenkogenin, Sitosterol etc”.
Phenolic compounds exhibit a wide range of biological and physiological properties due to
their ability to act as Antioxidants Y. free radical scavengers 5,6 and chelators of divalent
cations™™®*3!. The antioxidant activity of phenol compounds is influenced by several factors,
i.e. position and degree of hydroxylation, polarity, solubility, reducing potential, and stability
of the phenoxy radical . In this work, the antioxidant properties of the palm fruit extracts
were studied by their ability to scavenge free radicals using the 2,2 diphenyl-1 picrylhydrazyl
radical (DPPH.) reducing power and hydrogen peroxide scavenging assay.

The oxidative stress associated injury is a direct result of an imbalance between an increase in
ROS production and a decrease in antioxidant reserve under various pathological processes
Ischemic injury occurs when there is reduced blood supply or complete occlusion of an
artery. The causes for ischemic insults vary from organ to organ, and rupture of
atherosclerotic plagues with resultant formation of thrombi represents a major cause for acute
ischemic injury in the heart, brain, lung, intestinal tract and other organs. Intermittent
constriction or compression from the outside of vessels also causes a reduction or cessation of
blood supply. Diabetic, Lung, heart and liver transplantation remains the only effective
therapy for end-stage lung, heart or liver diseases™ .The hyperglycemia-induced endothelial
dysfunction that occurs in diabetes is not fully understood, but oxidative stress has been
reported to play a key role in the initial insult. Multiple biochemical pathways that are known
to increase the production of reactive oxygen species (ROS) have been linked to
hyperglycemia/diabetes-induced vascular injury. These pathways include glucose auto-
oxidation, the polyol pathway, and the formation of advanced glycation end products. The
hyperglycemia-induced endothelial dysfunction that occurs in diabetes is not fully
understood, but oxidative stress has been reported to play a key role in the initial insult.

Multiple biochemical pathways that are known to increase the production of reactive oxygen
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species (ROS) have been linked to hyperglycemia/diabetes-induced vascular injury. These
pathways include glucose auto-oxidation, the polyol pathway, and the formation of advanced
glycation end productsi*®. The tissues exposed to oxidative stress in diabetes include renal
and ocular tissues, which tend to suffer damage and cause some of the complications of
diabetes "),

MATERIALS AND METHODS

Chemicals and Instruments

DPPH, gallic acid, ascorbic acid, potassium ferricyanide, trichloroacetic acid, ferric chloride
and phosphate buffered saline sodium carbonate, water was used for preparation of aqueous

solutions

Absorbance measurements were recorded by a Shi-madzu UV-160A UV-Visible Reading
Spectrophotometer using disposable cuvettes for visible range, and quartz cuvettes for

measurements in the ultraviolet (UV) range.

Plant Material
Plant Caralluma fimbriata herb was collected from hilly region of Phanhala and Kundal.
The specimen was authenticated at Shivaji university by Varsha jadhav. The plant leaves

were shade dried and the dried leaves were made into a fine powder.

Preparation of Extract

Extraction is carried out by two methods by using soxhlet apparatus and maceration process.
Extraction of ethanol is carried out by soxhlet apparatus where as maceration method is
carried by dissolving One hundred grams of dry fine powder in 250 ml of water for 15 days.

Atfter filteration, solvent is removed.

Total Phenolic Compounds

Total phenolic content of dried extract was determined by foline-Ciocalteu method. A dilute
concentration of extract (0.5 ml) was mixed with 0.5ml of 1:1 diluted folin-Ciocalteu reagent
and 4ml of sodium carbonate (1M). The mixture were allowed to stand for 15 min and the
total phenol content was determined by colourimeter at 765nm. A Standard curve was
prepared by using an increasing concentration of Gallic acid in Methanol. A Standard curve
was plotted using different concentration of Gallic acid (standard 0-1000 pg).Total phenolic

compound was estimated as pg Gallic acid Equivalent (GAE)/mg of extract.*®

WWW.Wjpr.net Vol 3, Issue 7, 2014. 568




Patil et al. World Journal of Pharmaceutical Research

Table.1. Total Phenolic Compounds of Ethanolic Extract of Caralluma Fibriata Herb.

Concentration(ug/ml) | Caralluma fimbriata Absorbance | Gallic acid bsorbance
50 75.06 £ 2.5 94.2+0.5
100 7213 +1.12 84.96 £ 2.9
200 65.5+ 2.8 745+1.1
500 59.7+5.8 63.7 £ 0.80
1000 55.23+ 6.5 5203+1.1

Values are Mean £ SEM of triplicate determination

ANTIOXIDANT MODELS

1. Antioxidant activity by 1, 1-diphenyl-1-picrylhydrazyl: Antioxidant activity of isolated
compound was determined by 1,1-diphenyl-2 picryl-hydrazyl method % Briefly, prepared
0.05 mM solution of DPPH in methanol and add 1.5 mL of this solution to 0.5 ml of isolated
compound solution in methanol at different concentrations (100-300). Shake the mixture and
allowed to stand for 30 min at room temperature. Absorbance was measured at 517 nm using
a spectrophotometer. A blank reading without DPPH was used to remove the influence of the
colour of the samples. A methanolic solution of DPPH was used as negative control.
Ascorbic acid was used as a reference drug. All measures were carried out in triplicate. The
DPPH radical scavenging activity was calculated using the formula.

100x (A. —A)

Percentage scavenging of DPPH radical = A

Where, A, is absorbance of the negative control and Asis the absorbance of the sample.
Table.2. Free radical scavenging activity of Caralluma Fimbriations (CF) Ethanolic extract
by DPPH radical inhibition.

CF Extract(ug/MlI) % Inhibition Ascorbic Acid g/MI) % Inhibition
50 12.73 +0.0375 50 29.29 +0.21
100 29.90 £ 0.0371 100 31.90 + 0.05
150 37.28 £ 0.209 150 43.27£0.18
200 42.78 +0.115 200 58.56 + 0.28
250 57.89 + 0.015 250 65.43 £ 0.19
300 63.73 £ 0.100 300 75.56 + 0.13
IC50 value 185 170

Values are Mean + SEM of triplicate determination
Table.3. Free Radical Scavenging Activity of Caralluma Fimbriata (CF) Aqueous
Extract By DPPH Radical Inhibition.
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CF Extract(pg/ml) % Inhibition Ascorbic acid (ug/ml) | % Inhibition
50 27.38 +£0.13 50 25.6 +0.13
100 30.66 + 0.10 100 31.78 £0.15
150 51.44 +0.20 150 41,74 +0.14
200 54.59 + 0.24 200 50.49 + 0.25
250 72.14 £ 0.15 250 65.48 + 0.23
300 75.67 + 0.06 300 68.29 + 0.11

IC50 value 140 200

Values are Mean + SEM of triplicate determination

1. Ferric Reducing Antioxidant Power (FRAP) Assay

The reducing capability of is determined by the method of Oyaizu, 1986. In this assay, the
color of the solution changes to various shades of green and blue, depending upon the
reducing power of each antioxidant sample. The reducing capacity of compound may serve as
significant indicator of its potential antioxidant activity. The presence of reductants such as
antioxidant substance causes the reduction of the Fe3+ / ferricynide complex to the ferrous
form. Therefore, the Fe2+ can be monitored by measuring the formation of Perl’s Prussian

blue at 700 nm[?°24

Different concentrations of sample (25-250 pug/ml) in 1 ml of distilled water were mixed with
phosphate buffer (2.5 ml, 0.2 M, pH 6.6) and potassium ferricynide (2.5 ml, 1%). The
mixture was then centrifuged for 10 min at 1000 rpm. The upper layer of the solution (2.5 ml)
is mixed with distilled water (2.5 ml) and FeCI3 (0.5 ml, 0.1%), and the absorbance was
measured at 700 nm in a spectrophotometer. Increased absorbance of the reaction mixture
indicates increased reducing power.

Reducing power assay (%) = [{Ao - A1/Ao}] x100.

Where,
Ao is the absorbance of FeCl3,
Al is the absorbance of FeCl3 solution in presence of the extract.

Table.4. Reducing Power Activity of Caralluma Fimbriata (CF) Ethanolic Extract

CF Extract(pg/ml) % Inhibition Ascorbic acid (ug/ml) | % Inhibition
50 18.43 +£0.22 50 28.19 + 0.09
100 28.16 £ 0.07 100 36,69 + 0.14
150 34.04 + 34.45 150 47.73 +0.07
200 43.55+0.12 200 55.50 £ 0.14
250 54.79 + 0.05 250 60.61 + 0.06
300 65.55 + 0.02 300 76.78 £ 0.11
IC50 value 230 220

Values are Mean + SEM of triplicate determination
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Table.5. Reducing Power Activity of Caralluma Fimbriata (CF) Aqueous Extract.

CFAq Extract(ug/ml) | % Inhibition | Ascorbic acid (ug/ml) | % Inhibition
50 46.42 £ 0.29 50 57.44 £ 0.23
100 52.65+0.17 100 64.55 +0.13
150 57.67 £ 0.09 150 75.12 £ 0.22
200 58.68 + 0.15 200 76.5 +0.25
250 60.16 + 0.09 250 82.29 +0.16
300 73.38 £ 0.16 300 83.36 £ 0.37

IC50 value 72 52

Values are Mean = SEM of triplicate determination

3. Antioxidant Activity By Hydrogen Peroxide Radical Scavenging Activity Hydrogen

peroxide radical scavenging activity method [34]. In brief, the isolated compound 1 mL (50-
250 ug mL™) solution was mixed with 2.4 mL, phosphate buffer (0.1 M, pH 7.4) and 0.6 mL

of hydrogen peroxide solution (43 mM). After 10 min the absorbance was measured at 230

nm using spectrophotometer against a blank solution. The percentage inhibition was

calculated. Each reading was performed in triplicate

[22]

Table.6. Hydrogen Peroxide Scavenging Activity of Caralluma Imbriata Herb Ethanolic

Extract.

CF Extract (ug/ml) % Inhibition Ascorbic acid (ug/ml) | % Inhibition
10 25.44 + 0.22 10 80.51+ 0.26
20 23.21+0.14 20 82.40 £ 0.20
30 28.74 + 0.08 30 85.46 + 0.07
40 21.64 +0.17 40 85.8 £ 0.05
50 78.9 + 0.07 50 87.26 £ 0.09

IC50 value 27 18

Values Are Mean + SEM Of Triplicate Determination

Table.7. Hydrogen Peroxide Scavenging Activity of Caralluma Fimbriata Aqueous

Extract.

CF Extract(ug/ml) | 9% Inhibition | Ascorbic acid (ug/ml) \ % Inhibition
10 27.51+0.22 10 87.56 +0.178
20 35.69 £ 0.19 20 88.39 + 0.07
30 50.55 + 0.14 30 89.61 +0.17
40 57.55+0.11 40 90.38 £ 0.21
50 68.44 + 0.20 50 91.51+0.179
IC50 value 20 50

Values are Mean = SEM of triplicate determination
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The total phenolic contents of the ethanol extracts were found to be 55.23 £ 6.5and 52.03 +
1.1 of Gallic acid respectively. It is postulated that the treatment with ethanol may have
resulted in the precipitation of non-phenolic compounds, and thus contributing to the higher
Phenolic content in the ethanol extract.

Antioxidant Activity

The scavenging of the DPPH radical by hydrogen donating antioxidants (AH, Equation 1) is
characterized by a rapid decline in the absorbance at 515 nm, followed by a slow step where
the absorbance depreciates more gradually. The rapid reaction between antioxidants and
DPPH. occurs with the transfer of the most labile H atoms to the radical, while the
subsequent slow step depends on the residual H-donating capacity of antioxidant degradation
products’®®!

DPPH. + AH DPPH-H + A. (Equation 1)

The scavenging behavior of both aqueous and ethanol extracts are similar to that of Gallic
acid, as seen from the disappearance of DPPH. Over time curves, Ascorbic acid, on the other
hand exhibits a very rapid initial step (Fig. 2), and the disappearance of the purple colour of
DPPH. Occurs almost immediately upon contact between reactants. These observations on
the scavenging rates of Gallic and ascorbic acids are consistent with the observations reported
by Sanchez-Moreno et al.,22[24].who classified these compounds as displaying, intermediate
and rapid kinetic behaviour, respectively. A high antioxidant activity (greater than the
standard) was found in the Ethanolic extract(IC50 185ug/mL). In ferric reducing assay,
Aqueous as well Ethanolic extract of Caralluma fimbriata herb shows high antioxidant
activity as compare to the satandard. Whereas, In Hydrogen peroxide assay Ethanolic extract
shows significant IC50 value and Aqueous extract shows lower IC50 value. A lower 1C50
value corresponds with a higher antioxidant power. These results indicate that all plant
extracts have a noticeable effect on the scavenging of free radicals. This activity also
increases with increasing concentration. Flavonoids, Glycosides, Saponine may be the

compounds responsible for the antioxidant activity in these plants.
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