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ABSTRACT

The present investigation describes the comparative evaluation of
Ezenus: a polyherbal, sugar free candy with twelve commercial
products with respect to antioxidant potential. Total phenolics,
flavanoids and thiol contents were estimated and antioxidant
potential of Ezenus and commercially available products claiming to
be anti-stress and detoxifier, were evaluated. Ezenus showed highest
polyphenol content of 27.34+1.95 mg Gallic Acid Equivalent/100g
was significantly higher (59.35%) than MCF-12 and flavanoid
content was 291.20£10.05 pg Quercetin Equivalent/100g which is
60.34% higher than that for MCF-5. Total thiol of Ezenus was
1.09+0.08 pM/ml and showed highest percentage difference of
67.89% against MCF-6. Ezenus was found to be superior in
inhibiting lipid peroxidation and Melondialdehyde content detected
for Ezenus was 6.04+0.15 umols MDA/g) whereas MCF-11 showed
highest MDA level of 36.60+2.08 pumols MDA/g. ICsy value of
Ezenus was found to be 423+28 pg/ml which was 3.5 times lower
than MCF-6. Ezenus showed greatest inhibition with 1Csy of 730£35
pg/ml followed by others. Highest reducing power was exhibited by
MCF-9 (ICsp 414452 pg/ml) followed by Ezenus (ICso 440+21
pg/ml). Ezenus, MCF-1, MCF-3, MCF-6, MCF-7 and MCF-10
showed almost similar 1Cso of 1000 pg/ml followed by MCF-9 and
others. Highest hydroxyl radical inhibition was shown by Ezenus
while MCF-12 showed minimum that is 1.6 times lower. The
patented formulation Ezenus depicted greatest superoxide anion
scavenging activity while MCF-4 showed lowest activity in terms of
I1Cs0 which was 2.7 times lower than that of Ezenus. The antioxidant
assays results suggest that the patented formulation Ezenus
demonstrated significant and higher antioxidant potential as
compared to the other commercial formulation available in Indian
market under same category. The formulation is very useful in
combating the oxidative stress and maintaining general well being-
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stress free life.
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formulation.
INTRODUCTION

Oxidative stress is a condition where
human physiology is unable to defend
against  free radical radicals, reactive
oxygen species and reactive nitrogen
species, which are derived either from
normal metabolic processes or from external
sources leading to accumulation of harmful
and toxic metabolites including reactive free
radical and thus affect overall wellbeing®?®,
This may lead to severe vital organ/tissue
damages and initiate many  other
physiological disorders like diabetes
mellitus®. Traditional system of medicines
like Ayurveda describes various medicinal
plants which are commonly used as food
supplements for nutraceutical purpose.
These plants are known to contain high
amounts of anti-oxidants and the extracts of
various parts of these plants including active
constituents have been reported to possess
potent anti-oxidant in-vitro and in-vivo in
various disease models®®. Anti-oxidants
protect body from oxidative stress and are
likely to involve several mechanisms of
action, including inhibition of the generation
of free radicals, enhancement of the
scavenging capacity against free radicals,
reducing capacity and metal chelating
ability®. Furthermore the traditional system
of medicine also describes the consumption
of several plants combined together in
defined amount to provide synergistic
effects®’. The present investigation is aimed
to explore a formulation containing
Andographis paniculata, Rubia cordifolia,
Tinospora cordifolia, Berberis aristata and
Boerhaavia  diffusa in  very low
concentrations present in a sugar free candy
form, herein after termed as Ezenus. The
formulation was compared for various in-

vitro parameters and was found to exert
better anti-oxidant potential compared with
various commercial formulations (Table 1)
available in Indian market.

MATERIALS AND METHODS

Chemicals and reagents

DPPH (1, 1-diphenyl-1,2—picrylhy-
drazyl), TPTZ (2,4,6,-tripyridy-s-triazine),
potassium ferricyanide, trichloro-acetic acid
(TCA), FeCls, sodium nitroprusside,
sulphanilamide, napthylethy-lenediamine
dihydrochloride, TPTZ (2,4,6,-tripyridy-s-
triazine), NBT (nitroblue tetra-zolium), PMS
(phenazine methosulfate), sulphuric acid
(H2SO4), ammonium molybdate, ammonium
persulphate,  ascorbic  acid, butylated
hydroxytoluene (BHT), sodium nitrite,
sodium EDTA folin-ciocalteu  reagent,
reduced glutathione (GSH), DTNB reagent,
metaphosphoric acid, N-ethylmaleimide, O-
phthalaldehyde,  potassium  ferricyanide,
trichloroacetic acid (TCA), hydrogen
peroxide,  thiobarbituric acid (TBA),
malondialdehyde (MDA), potassium hexa-
cyanoferrat [KsFe(CN)g], potassium
permanganate, etc were purchased from
Sigma and Merck India. Other chemical and
solvents were purchased from local supplier
and were of highest purity grade. Milli-Q
water was used for all the assays. Ezenus
candies were procured from Venus Remedies
Ltd. Baddi and other commercial products
(Table 1) were purchased from local market
and given code name as MCF-1 to MCF-12
(marketed commercial formulation:MCF).
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Plant extracts

All the standardized extracts of
Andrographis paniculata, Boerhaavia diffusa,
Berberis aristata, Tinospora cordifolia and
Rubia cordifolia were procured from Moksha
Lifestyle, New Delhi, India.

Quantification of anti-oxidant component
content

Determination of total phenolics and total
flavanoids

Total phenolics in the sample were
determined according to Folin-ciocalteu
procedure as described earlier”®. Briefly 200
pl sample was oxidized with 0.1 ml of 10%
Folin-ciocalteu reagent and neutralized with
15 ml of 7.5 % sodium carbonate. The
reaction mixture was incubated for 40 min at
45°C and the absorbance was measured at
765 nm. A calibration curve was prepared,
using a standard solution of gallic acid (5, 10,
15, 25, 50 and 75 ug/L). Results were ex-
pressed as mg gallic acid equivalents (GAE)/g
of extract.

Flavanoid content was measured by
aluminium  chloride colorimetric  assay
described earlier with some modifications®®.
Briefly 1 ml of sample solution was mixed
with 1 ml milli-Q water and 75 pl of 5%
NaNO, solution and incubated for 5 min.
Then 75 pl of 10% AICI;.H,0 solution was
added and kept for 5 min. At sixth minute 0.5
ml of NaOH was added. The solution was
mixed well and the absorbance was read
against reagent blank at 510 nm. Total
flavonoid content was expressed as mg
quercetin equivalents (QE)/ 100 g extract. All
samples were analyzed in triplicates.

Determination of total thiol

Total thiol contents were determined
using method described earlier’®™*. Briefly 1
g sample was homogenized with 10 ml 0.02
M EDTA and centrifuged for 10 min (8,000
rpm at 4°C). Resultant supernatant (0.5 ml)

were mixed with 1.5 ml 0.2 M Tris buffer (pH
8.2) and 0.1 ml 0.01 M DTNB, to this 7.9 ml
methanol was added. The mixture was
allowed to incubate at room temperature for
10 min. Absorbance of resultant mixture was
measured at 412 nm.

In-vitro anti-oxidant assay

Determination of lipid peroxidation

The lipid peroxidation inhibition was
measured as described aerlier'*™. Briefly,
0.13 ml of linoleic acid and 10 ml of ethanol
(99.5%) were mixed together. The sample
(1.3 mg) was dissolved in 10 ml of phosphate
buffer (50 mM, pH 7.0), and then added to the
mixture above and the final volume was
adjusted to 25 ml with distilled water. The
resultant mixture was incubated at 40 + 1°C
in the dark. The degree of linoleic acid
oxidation was evaluated by measuring the
ferric thiocyanate (FTC) values (12,14).
Briefly, One hundred microlitres o f the
resultant mixture was mixed with 4.7 ml of
ethanol (75%), 0.1 ml of ammonium
thiocyanate (30%), and 0.1 ml of ferrous
chloride solution (20 mM) in 3.5% HCI. The
thiocyanate value was determined after 3 min
by reading the absorbance at 500 nm
following colour development with FeCl, and
thiocyanate (12).

DPPH free radical scavenging activity

The antioxidant activity of the
samples was determined on the basis of their
scavenging activity of the stable 1, 1-
diphenyl-2-picryl hydrazyl (DPPH) free
radical. Sample solutions (1 ml) in a
concentration range of 10-100 pg/ml were
added to 3 ml of 0.004 % ethanolic DPPH
free radical solution and incubated for 30 min.
The absorbance of resultant solutions were
measured at 517 nm Dby a UV
spectrophotometer and compared  with
standard ascorbic acid to calculate percentage

inhibition®>®.
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Nitric oxide radical scavenging assay

At physiological pH, nitric oxide
generated from aqueous sodium nitroprusside
(SNP) solution interacts with oxygen to
produce nitrite ions, which may be quantified
by the Griess reaction [30]. Preparing of
Standard is by taking 1.5 ml [Sodium
nitroprusside (10 mM) in Phosphate buffered
saline 1 M (pH 7.4)] and 1.5 ml ethanolic
Sodium Nitrite (0.25-2.5 mg/ml). Incubate at
370C for 60 minutes. Add 50 pL freshly
prepared Griess solution 1.5 ml [Sodium
nitroprusside (10 mM) in Phosphate buffered
saline 1 M (pH 7.4)] + 1.5 ml sample (1
mg/ml to 50 mg/ml) = 3 ml reaction mixture.
Incubate at 37 °C for 60 minutes. Add 50 pL
freshly prepared Greiss reagent. (1%
sulphanilamide, 0.1% naphthyl ethylene-
diamine phosphoric acid). Absorbance was
taken at 546 nm***’.

Ferric reducing antioxidant power (FRAP)
assay

The antioxidant capacity is measured
on the basis of the ability to reduce ferric ions
as  described earlier  with some
modifications'®*®, Sample solutions (0.75 ml)
were mixed with 0.75 mL of phosphate buffer
(0.2 M, pH 6.6) and 0.75 mL of potassium
hexacyanoferrate [KsFe(CN)g] (1%, w/v), and
incubated at 50°C in a water bath for 20 min.
The reaction was stopped by addition of 0.75
mL of trichloroacetic acid (TCA) solution and
the resultant mixture was centrifuged (3000
rpm/min) for 10 min. The supernatent (1.5
ml) was mixed with 1.5 ml of distilled water
and 0.1 mL of ferric chloride solution (0.1%,
w/v) for 10 min and absorbance was
measured at 700 nm. Ascorbic acid was taken
as reference standard.

Scavenging of hydrogen peroxide activity
Briefly, a solution of hydrogen
peroxide (40 mM) was prepared in phosphate
buffer (pH 7.4) and concentration of
hydrogen peroxide was determined by

absorption at 230 nm. Sample solution (1.4
ml) was added to 0.6 ml of 40 mM hydrogen
peroxide solution. The absorbance of
hydrogen peroxide at 230 nm was determined
after ten minutes against a blank solution. The
percentage of hydrogen peroxide scavenging
by the sample was calculated as compared to
control. Ascorbic acid was used as a positive
control*¥%°%,

Hydroxyl radical scavenging activity

Hydroxyl free radical scavenging
activities were measured as described earlier
with some modifications*?. Briefly, 200 pL
of 2.8 mM 2-deoxy-D-ribose, 100 puL sample
(200 pg/ml), 400 pL of 200 uM FeClz 100 pL
1.00 mM EDTA (1:1 v/v), 200 pL of H,0,
(1.0 mM) and 200 pL of ascorbic acid (1
mM) were mixed together and incubated for
1 hour at 37°C. After the incubation 1.5 ml of
2.8% TCA was added and incubated at 100°C
for 30 min. The resultant pink colour solution
was cooled to room temperature and
absorbance was measured at 532 nm.
Appropriate blank solutions were used.
Percentage of inhibitions was calculated as
compared to control.

Superoxide anion scavenging activity

The reaction mixture for deter-
mination of superoxide anion scavenging
activity consisted of 1 ml sample solution
(0.75 mg/ml);, 1ml 60 pM phenazine
methosulphate (PMS) in phosphate buffer
(0.1M, pH 7.4) and 150 pM 1 ml nitroblue
tetrazolium (NBT) in phosphate buffer. The
resultant mixture was incubated at for 5
minutes, and the resultant color was measured
spectrophotometrically at 560 nm. Ascorbic
acid wzazs3 taken as positive control (0.75

mg/ml)*~°,

Statistical analysis

The data were subjected to a one way
analysis of variance and the significance of
the difference between means was determined
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by Duncan’s multiple range tests using the
SPSS. Values expressed were means SD. p-
values <0.05 were considered to be
significant.

RESULTS

Total phenolics and total flavonoids

Total phenolic and flavonoid contents
of Ezenus and other commercial preparations
are given in Table 1. Ezenus showed highest
polyphenol content of 27.34+£1.95 mg/GAE
/100g, which was found to be 12.58% higher
than MCF-3 and MCF-11; 17.63% higher
than MCF-4; 30-40% higher than remaining
groups except MCF-12 to which Ezenus was
54.97% higher. All  MCF-1,2,5,6,7,8,9
showed almost similar polyphenol content.
Ezenus showed highest percentage difference
of 59.35% for MCF-10 (Table 2).

Highest flavonoid content was found
to be present in Ezenus (291.20+10.05 pg
QE/100g), which was found to be 17.39%
higher than MCF-11; 20.75% higher than
MCEF-3. Flavonoid content of Ezenus was 25
to 50% (27.8% to 48.98%) higher than
remaining groups however, the highest
percentage difference of 60.34% for MCF-5
(Table 2).

Total thiol

Thiols play an important role in
defence against the Reactive Oxygen Species.
Thiols are the organic compounds that contain
sulfhydryl groups. The total thiol content of
Ezenus was found to be 1.09+0.08 pM/mi
which was found to be almost equal to MCF-
3 and MCF-11. Ezenus expressed 11.93%
higher thiol content to MCF-7 with highest
percentage difference of 67.89% against
MCF-6 (Table 2). Remaining all groups had
response in range of 35 to 60% lower than
Ezenus.

Lipid peroxidation
Lipid peroxidation (LPO) refers to
oxidative damage of lipids results in cellular

damage. Malondialdehyde is an end product
of the lipid peroxidation and its quantitative
estimation is related with the potential of the
samples to protect against lipid peroxidation.
The assay results showed that the Ezenus
showed minimum lipid peroxidation i.e.,
MDA level (6.04 £ 0.15 pmols MDA/g)
whereas both MCF-11 and MCF-3 showed
similar response which was found to be
around 6 times higher than that of Ezenus
(Table 2). MCF-2 showed a similar LPO
content to Ezenus.

DPPH free radical scavenging activity

DPPH is a stable free radical that
possesses a  characteristic  absorption
maximum at 517 nm, which is diminished in
presence of antioxidants which reduces to
hydrazine form. Free radical scavanging is
one of the known mechanism by which
antioxidants inhibit lipids peroxidation. The
results obtained suggest that all the samples
including Ezenus reduce the radical radicals
to the corresponding hydrazine but the
maximum potential was observed with
Ezenus. Figure 1 shows the free radical
scavenging activity of samples on DPPH
radical assay, which is commonly used as a
basic screening method. The radical
scavenging activity of Ezenus on DPPH
radicals increased with increasing
concentrations (10-500 pg/ml). Inhibitory
concentration (ICsp) value of Ezenus was
found to be 423+28 pg/ml which was found
to be 3.5 times lower (more potent) than
MCF-6 where 1481+33 pg/ml 1Csy value was
recorded. MCF-3 and MCF-11 showed a
nearing trend to Ezenus.

Nitric oxide scavanging activity

It is potent pleiotropic inhibitor of
physiological processes such as smooth
muscle relaxation, neuronal signaling,
inhibition of platelet aggregation and
regulation of cell mediated toxicity. The
samples under test showed concentration
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dependent metal chelating potential and
among these Ezenus showed greatest
inhibition with minimum 1Cs, at 730 £ 35
pg/ml (Figure 2) followed by MCF-3, MCF-
11 and others.

Ferric reducing antioxidant power (FRAP)
assay

This assay is commonly used to
evaluate the anti-oxidant activity of phenolic
compounds. They usually work by donating
hydrogen atom to break free radical chain
reaction. Highest reducing power was
exhibited by MCF-9 (ICsy 414 pg/ml)
followed by Ezenus (ICsp 440 pg/ml),
followed by MCF-3, MCF-2, MCF-4, MCF-
5, MCF-7, MCF-10, MCF-11, MCF-8, MCF-
1 and MCF-12. Minimum ferric reducing
power was shown by MCF-6 (ICsy 1218
pg/ml) which was almost 2.8 times lower
than Ezenus (Figure 3).

Scavenging of hydrogen peroxide activity

Hydrogen peroxide is produced by
phagocytes and human body is also exposed
to hydrogen peroxide present in environment
in various forms. This hydrogen peroxide is
rapidly decomposed in human body in to
oxygen and water and may also produce
hydroxyl radical that can initiate lipid
peroxidation and cause DNA damage.
Ezenus, MCF-1, MCF-3, MCF-6, MCF-7 and
MCF-10 showed almost same minimum
inhibitory concentration of 1000 pg/mi
followed by MCF-9. MCF-4, MCF-5, MCF-8
and MCF-11 also showed similar results.
(Figure 4). Lowest hydrogen peroxide
scavenging activity was exhibited by MCF-2
which was found to be 5 times lower in
potency as compared to Ezenus.

Hydroxyl radical scavenging activity
Hydroxyl radical radicals are reactive
free radicals which initiate many chain
reactions. Hydroxyl radical scavanging
activity of diferent marketed formulations

along with Ezenus is shown in Figure 5.
Highest hydroxyl radical inhibition was
shown by Ezenus, followed by MCF-3, MCF-
5, MCF-2 and MCF-11. MCF-1 and MCF-6
to MCF-11 showed almost similar range of
activity. MCF-12 showed lowest inhibition of
hydroxy! radical which was found to be 1.6
times lower that of Ezenus.

Superoxide anion scavenging activity
Numerous biological reactions
generate superoxide radical anions, which is a
highly toxic species. This radical is potential
precursors of highly reactive species, such as
hydroxyl radical, and thus study of the
scavenging of this radical is important
(Kanatt, Chander, & Sharma, 2007). The
scavenging activities of different samples are
presented in Figure 6. The patented
formulation  Ezenus depicted  greatest
superoxide anion  scavenging  activity
followed by MCF-3, MCF-8 and MCF-11.
MCF-1 and MCF-9 showed similar activity.
MCF-2, MCF-10 and MCF-12 also showed
activity in the same range. MCF-4 showed the
lowest activity in terms of Inhibitory
concentration which was found to be 2.7
times lower than that of Ezenus (Figure 6).

DISCUSSION

Oxidative  stress, defined as a
disturbance in the balance between the
production of reactive oxygen species (free
radicals) and failure of biological system's
ability to readily detoxify the reactive
intermediates or easily repair the resulting
damage?®. This imbalance may lead to
interaction of these reactive species with
various substances at cellular level resulting
in vital organ damage and progression of
disease like atherosclerosis, hypertension,
diabetes  mellitus, ischemic  diseases,
malignancies and many other severe to fatal
diseases. Therefore removal of these ROS and
free radical from the body is considered as
one of the most important defence against
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progression of diseases'?.  Anti-oxidants
provide defence against oxidative damage to
the tissues by scavenging the free radical
radicals and thus also freeze the free radical
chain reaction (lipid peroxidation). Plants
usually contain large number of related
compounds which may show synergistic
effect or help to potentiate effect of bioactive
compound. This is also reported and observed
from the ancient literature like Ayurveda and
scientific studies that a combination of
different plants provides better activities than
a single plant extract or a pure constituent.
This is also reported that the whole extract
could be more beneficial than the isolated
constituents; properties of a single bioactive
constituent may be changed by the other
constituents  present in the extract.
Furthermore additive and synergistic effects
of phytochemicals in plants are responsible
for their potent bioactive properties and
benefit of a combination or a formulation is
usually attributed to the complex mixture of
phytochemicals present in formulation. This
strongly suggests that no single antioxidant
can substitute or replace a combination of
natural phytochemical to ascertain the most
potent bio-activities. Therefore in the present
investigation attempts has been made to
develop a patented low calorie chewable
stress reliever herbal candy using five potent
plants and the formulation has been compared
with twelve marketed formulations for anti-
oxidant potential. The result suggests it to
possess significantly higher anti-oxidant
activity in-vitro compared with other
formulations.

Andrographis paniculata is one of the
major constituent of Ezenus and it is well
documented for its anti-oxidant and
hepotoprotective activities. A. paniculata
extract has been reported to be beneficial in
lipid peroxidation®, protect free radical
induced damages to rat liver sub cellular
organelles®, ameliorate nicotine induced
oxidative stress on liver and other vital body

organs®, protects nicotine induced superoxide
mediated DNA damage?, and many other
biological activity. It is also reported to
possess significant antioxidant activity in
different in-vitro and in-vivo animal
models®#*%*. These activities are mainly
attributed to the major active constituent
andographolide.

Rubia cordifolia Linn. (Rubiaceae) is
a plant known as Indian Madder or Manjistha
and is traditionally known to be rich in
antioxidants. It is reported to protect against
lead nitrate-induced immune  response
impairment and kidney oxidative damage®,
decrease ROS level and activate antioxidant
gene expression®’, provides  radiation
protection®, showed nitric oxide scavenging
activity in vitro and ex vivo®, prevents free
radical generation and lipid peroxidation
during oxygen-glucose deprivation in rat
hippocampal  slices®, also  exerted
neuroprotection by  modulating  the
antioxidant system in rat hippocampal
slices®, along with other important
pharmacological  activities.  Constituents
isolated from R. cordifolia also showed potent
anti-oxidant activities.

Tinospora  cordifolia  commonly
named as "Guduchi" is known for anti-
oxidant*, amelioration from oxidative
stress*,  free radical scavenging®, inhibits
lipid peroxidation in mice™, restore anti-
oxidants in alloxan-induced diabetic Wistar
rats®, free radical generation and lipid
peroxidation during oxygen-glucose depri-
vation in rat hippocampal slices®, nitric oxide
scavenging activity*’, exert neuroprotection
by modulating the antioxidant system in rat
hippocampal ~ slices®, protects provides
protection against radiation by free radical
scavenging and metal chelation®. It also
constitutes an important part of various
formulations used as immunomodulatory®.
Also isolated constituents show various health
beneficial activities including antioxidant.
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Berberis aristata (family Berberi-
daceae), is an ayurvedic herb used since
ancient times. It is also known as Indian
berberi, Daruhaldi, and Chitra. The plant is
reported as potent anti-oxidant besides other
activities™.

Boerhaavia diffusa is a traditional
herb extensively used in the Ayurveda to
modulate oxidative stress®’, showed anti-
oxidant potetial®’, plant root ameliorates
ethylene  glycol-induced hyperoxaluric
oxidative stress and renal injury in rat
kidney®®, protect against gamma radiation
induced damage in mice™, demonstrated
nitric oxide scavenging activity® and free
radicals scavenging enzymes were found to
be present the plant®. The plant is reported to
contain flavanoids and other constituents
which are well known for their potential to
combat oxidative stress.

Some of these herbs are also present
in other formulations but the synergy which is
expressed by Ezenus is not expressed by any
other herb. Although the response to total
thiol and DPPH free radical scavenging
activity parameters were similar to MCF-3
and MCF-11, yet these formulations lag
behind in other parameters to Ezenus.
Surprizingly, formulation MCF-10, 11 and 12
have the same composition, yet they express
different results. Withania somnifera, a well
know anti-stress and immunomodulator, is
the major constituet of MCF-9 to MCF-12 but
they fail to compete the Ezenus probably due
to synergistic effect of polyphenolic
constituets of ingredients used in Ezenus.

CONCLUSION

Antioxidant supplements are required
as a part of dietry deficiency. Our in-vitro
findings indicate that the Ezenus has great
potential to combat oxidative stress and will
be helpful in maintaining good health and
wellbeing. Our study also suggests it to have
greater potential than other commercial
formulations available in Indian market under

similar category. Finally it can be concluded
that consumption of Ezenus is good for health
and to combat oxidative stress.
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Table 1. Specifications of marketed commercial products

No of Total amount of
constituents constituentmg/ml or g

S.No. Code Active ingredients

Rubia cordifolia, Hemidesmus indicus, Acacia catechu, Azadirachta

L MCF-1 indica, Curcuma longa, Smilax china, Tinospora cordifolia & Honey

8 260 mg/ml

Hemidesmus indica, Terminalia chebula, Swertia chirata,

2 MCF-2 Anchrographic paniculata, Rheum emodi & Cassia fistula.

6 375 mg/tablet

Bauhinia variegata, Canscora decussata, Cassia angustifolia,
Chrozophora plicata, Curcuma caesia, Cuscuta reflexa, Dalbergia
siss00, Fumaria parviflora, Ipomoea turpethum, Lavandula stoechas,
3. MCF-3 | Melia azadirachta, Nymphaea lotus, Ocimum canum, Pterocarpus 21 10 mg/mi
santalinus, Rosa damascena, Smilax china, Sphaeranthus indicus,
Swertia chirata, Tephrosia purpurea, Terminaliachebula & Tinospora
cordifolia

Curcuma longa, Cassia fistula, Psoralea corylifolia, Saussurea lappa,
Picrorhiza kurroa, Azadirachta indica, Tinospora cordifolia, Crataeva
magna, Triphala, Embelia ribes, Eclipta alba & Andrographis
paniculata

4. MCF-4 14 400 mg/tablet

Embilica officinalis ,Ichnocarpus fructescene, picrorhiza kurroa, Rubia
5. MCF-5 | cordifolia, Terminalia Chebula , Crocus sativus, Tinospora cordifolia, 11 150 mg/ml
Eclipt alba ,Honey, Swertia Chirata & Wheat Germ Qil

Picrorhiza kurroa, Boherria diffusa, Andrographis paniculata, Achillea

6. | MCF-6 millefolium & Berberis aristata

5 450 mg/ml

Chichorium intybs, Solanum nigrum, Terminalia arjuna & Achillea

7. MCF-7 . .
millefolium

4 25 mg/ml

Withania somnifera, Asparagus adscendens, Rubia cordifolia,
Terminalia chebula, Curcuma longa, Berberis aristata, Glycyrrhiza
glabra, Pluchea lanceolata, Pueraria tuberosa ,Terminalia arjuna,

Cyperus rotundus, Ipomoea turpethum, Hemidesmus indicus,

8. MCF-8 Cryptolepis buchanani, Petrocarpus santalinus, Santalum album, 28 34 mg/mi
Acorus calamus, Plumbago zeylanica, Woodfordia fruticosa, Honey,
Zingiber officinale, Piper nigrum, Piper longum, Cinnamomum
zeylanicum, Cinnamomum tamala, Elettaria cardamomum, Callicarpa
macrophylla & Mesua ferea

9. MCF-9 Withania somnifera, Valeriana wallichi & Centella asiatica 3 600 mm/capsule
10. | MCF-10 Withania somnifera 1 500 mg/capsule
11. | MCF-11 Withania somnifera root extract 1 300 mg/capsule
12. | MCF-12 Withania somnifera 1 250 mg/capsule
13 | Ezenus Andrographis paniculata ext., Boerhaavia diffusa ext., Berberis 5 10 ma/g

aristata ext., Tinospora cordifolia ext.& Rubia cordifolia ext.
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Table 2. Comparative parameters of Ezenus and other commercial formulations for anti-
oxidative potential

sample Total phenolics (mg Total Flavonoids Total thiols LPO
GAE/100g) (Mg QE/100g) (UM/ml) (umols MDA/g)

Ezenus 27.34+1.95 291.20+10.05 1.09+0.08 6.04+0.15
MCF-1 17.15+0.25 155.65+9.15 0.51+0.07 16.5+2.09
MCF-2 15.39+1.08 197.89 + 10.18 0.7+0.02 7.87+£1.21
MCF-3 23.90+2.54 230.78 £12.48 1.07+£0.1 33.6+3.25
MCF-4 22.52+1.48 210.25+13.17 0.70+0.04 12.7+1.48
MCF-5 18.64 +£0.94 115.48 + 8.47 0.47+0.02 18.1+2.74
MCF-6 16.32+1.05 148.56 +9.83 0.35+0.01 15.6 +3.85
MCF-7 16.45+1.15 165.23 +5.65 0.96 +0.03 12.7+1.50
MCF-8 17.50+1.90 148.57 £ 3.75 0.43+0.07 19.4+2381
MCF-9 16.88+1.12 210.59+12.68 0.61+0.05 19.16 +3.04
MCF-10 11.12+0.54 203.45+10.46 0.64+0.01 16.5 +2.38
MCF-11 23.90+1.61 240.56 +13.04 1.04+£0.10 36.6 +2.08
MCF-12 12.31+0.84 195.38+6.78 0.58 £ 0.07 20.7+4.00

Values are Meanz SD of three readings each.
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Figure 1. DPPH radical scavenging activity: ICso of Ezenus and commercial products MCF-1 to MCF-12
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Figure 2. Nitric oxide scavanging activity: ICso of Ezenus and commercial products MCF-1 to MCF-12
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Figure 3. Ferric reducing antioxidant power (FRAP) assay: ICso of Ezenus and commercial products MCF-1 to
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Comparative evaluation of hydrogen peroxide scavanging activity
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Figure 4. Scvenging of hydrogen peroxide activity: ICso of Ezenus and commercial products MCF-1 to MCF-12
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Figure 5. Hydrogen radical scavenging activity: ICso of Ezenus and commercial products MCF-1 to MCF-12
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Comparative evaluation of Superoxide anion scavenging activity
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Figure 6. Superoxide anion scavenging activity: 1Csq of Ezenus and commercial products MCF-1 to MCF-12
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