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EVALUATION OF ANTIOXIDANT AND XANTHINE OXIDASE
INHIBITORY POTENTIAL OF METHANOLIC LEAF EXTRACT OF
STEVIA REBAUDIANA

Running Title: Evaluation of Xanthine oxidase inhibitory potential of Stevia rebaudiana

ABSTRACT

Background: Stevia rebaudiana is a shrub-like plant that belongs to the sunflower family and is
commonly referred as stevia.lt is 1000 times sweeter than sugar even at a very low
concentration. Xanthine oxidase is an enzyme that generates oxygen species and catalyzes the
production of uric acid from purine metabolism.Overproduction of uric acid results in a clinical
condition called gout. The aim of this study is to explore the phytochemicals, antioxidant and
xanthine oxidase inhibitory potential of methanolic leaf extract of stevia rebaudiana.

Methods: Methanolic leaf extract of Stevia rebaudiana was prepared by the Hot Percolation
method. Phytochemical screening was done to analyse the presence of various phytochemicals.
The leaf extract was tested for its antioxidant and xanthine oxidase inhibitory potentials. The
data were analyzed statistically by a one-way analysis of variance (ANOVA) followed by
Duncan’s multiple range test was used to see the statistical significance among the groups. The
results with the p<0.05 level were considered to be statistically significant.

Results: It was observed that the methanolic leaf extract of Stevia rebaudiana has significant
antioxidant potential (1c50 of = 310 pg/ml) as well as xanthine oxidase inhibitory potentials(Ic50
of = 270 pg/ml) and the activity increased in a dose dependent manner as compared to that of
standard (Vitamin C and Allopurinol respectively).

Conclusion: The study proves the antioxidant and xanthine oxidase inhibitory efficacy of Stevia
rebaudiana and throws light on the prospects of drug formation against oxidant activity and gout

formation.
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INTRODUCTION

The WHO has estimated that 80% of the world’s population meets their primary health
care needs by the traditional medicines which came through their ancestors(1). Plant products are
used as the predominant and cost effective source of medicine throughout the world for treating
various human ailments(2).

Stevia rebaudiana is a perennial shrub belonging to the family-Asteraceae. This plant is
native to Paraguay, Brazil and Argentina(3). The leaves of the plant have been used by
indigenous people for centuries in medicines(4) and for formation of sweeter drinks such as
green herbal tea(5). Japan was the first country to commercialize and use crude, unpurified
extract. It is also a high demanding antidiabetic medicinal plant in Ayurvedic medicinal fields(6).
Stevia and its extract have been studied widely from a sweetener point of view, however, a
search through literature shows no information on the non-sweetening components, which make
up about 80- 90% dry weight of this plant(7).

Leaves of Stevia rebaudiana exhibit effects on certain physiological systems such as the
cardiovascular systems and influences in hypertension and hyperglycemia. Since, these activities
can be correlated with the presence of antioxidant compounds in it, the leaf and callus extracts of
Stevia rebaudiana were evaluated for their phenols, flavonoids’ components and their total
antioxidant activity.

Plants have the ability to execute important biological functions by producing naturally
occurring chemical compounds for their normal metabolic activity commonly in them which are
known as phytochemicals. Phytochemicals known as metabolites present in the plants which
play a vital role in these processes.(8) The main sweet component present in the leaves of Stevia
rebaudiana is Stevioside and other components are alkaloids, sterols, phenols, triterpenes,
flavonoids, amino acids, B- carotenes, ascorbic acids and trace elements which introduces a

definite physiological action on the human body by treating different diseases such as
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hypertension, diabetes, cancer, neural disorders and cardiovascular disease. h’he fresh leaves of
this plant have a nice liquorice taste.

Many antioxidant compounds are found in fruits and vegetables such as phenolics,
carotenoids, anthocyanins and tocopherols. Free radicals have a significant role in processes of
chemical materials degradation and also contribute to more human disorders. These also give
protection to living organisms from damage caused by uncontrolled production of oxidative
stress, concomitant lipid peroxidation and protein damage.(8),(10),(11)

Gout is a type of arthritis that causes painful inflammation in one or more joints, due to
accumulation of uric acid. Antigout are used to treat gout and musculoskelatal disorder and form
colchicine of anti inflammatory medication.(12),(13) Xanthine oxidase is a type of enzyme that
generates free radical species and catalyse the oxidation of hypoxanthine to xanthine and
oxidation of xanthine to uric acid (9)(14),(15)and it is generally treated with the standard drugs
allopurinol. Allopurinol is a structural isomer of hypoxanthine and is an inhibitor of the enzyme
xanthine oxidase.Our team has extensive knowledge and research experience that has translate
into high quality publications (16),(17),(18),(19),(20),(21),(22),(23),(24), (25),(26) ,(27), (28),
(29).The aim of the study is to evaluate the antioxidant and xanthine oxidase inhibitory potential
of methanolic leaf extract of Stevia rebaudiana.

MATERIALS AND METHODS
1. Preparation of Methanolic leaf extract of Stevia rebaudiana :

Stevia rebaudiana was purchased from a nursery in Chennai. The leaves were collected ,
washed, crushed and made into powder. Methanol was added.80% of methanolic extract was
obtained. The extract was prepared by a hot percolation method. Antioxidant and Anti gout
potential of the extract was evaluated.

2. Phytochemical Screening test:
Test for phlobatannin:
Iml of the extract was treated with 1ml of 1% HCI and boiled for 10 mins. The
formation of red color precipitate indicates the presence of phlobatannin.
Test for Carbohydrates:

Three to five drops of Molisch reagent was added with 1 mL of the extract and then 1 mL

of concentrated sulphuric acid was added carefully through the side of the test tube. The mixture

was then allowed to stand for two minutes and diluted with 5 mL of distilled water. The

[Comment [g1]: Reference



https://paperpile.com/c/jeKVka/azoz3
https://paperpile.com/c/jeKVka/85lGX
https://paperpile.com/c/jeKVka/QbCzC
https://paperpile.com/c/jeKVka/hRQtm
https://paperpile.com/c/jeKVka/PM73g
https://paperpile.com/c/jeKVka/Wr7I
https://paperpile.com/c/jeKVka/Wr7I
https://paperpile.com/c/jeKVka/AOdZ3
https://paperpile.com/c/jeKVka/VHlrL
https://paperpile.com/c/jeKVka/oZp3J
https://paperpile.com/c/jeKVka/fMOk5
https://paperpile.com/c/jeKVka/VMmVJ
https://paperpile.com/c/jeKVka/lZJMW
https://paperpile.com/c/jeKVka/pAlhZ
https://paperpile.com/c/jeKVka/2Wgrp
https://paperpile.com/c/jeKVka/C3KKG
https://paperpile.com/c/jeKVka/JirC1
https://paperpile.com/c/jeKVka/bwdfY
https://paperpile.com/c/jeKVka/cpfy5
https://paperpile.com/c/jeKVka/QYPgj
https://paperpile.com/c/jeKVka/5lzRL
https://paperpile.com/c/jeKVka/2v2Fv

development of a red or dull violet ring at the junction of the liquids showed the presence of

carbohydrates.

Test for Flavonoids:

Few drops of 1% liquid ammonia were taken in a test tube and along with it 1ml of the
extract was added resulting in the formation of yellow color thereby indicating the presence of
flavonoids.

Test for Alkaloids:

2ml of sample was mixed with 2ml of HCI. Then 6 drops of HCN was added and further
2 drops of picric acid was added that resulted in a creamish pale yellow ppt indicating the
presence of alkaloids.

Test for Terpenoids:

2 ml of sample along with 2ml of chloroform and 3ml of con. H2SO4 was added. Red
color ppt obtained indicates the presence of terpenoids.
Test for proteins:

One milliliter of ninhydrin was dissolved in 1 mL of acetone and then a small amount of
extract was added with ninhydrin. The formation of purple colour revealed the presence of
protein.

Detection of saponins:

Foam test: A fraction of the extract was vigorously shaken with water and observed for
persistent foam.
Test for steroids:

One ml of chloroform was mixed with 1 mL of extract and then ten drops of acetic
anhydride and five drops of concentrated sulphuric acid were added and mixed. The formation of
dark red colour or dark pink colour indicates the presence of steroids.

3. Invitro antioxidant activity (DPPH free radical scavenging activity)

Scavenging of 2, 2-Diphenyl-1-picrylhydrazyl (DPPH) radical was assessed by the

method of Hatano et al, (1989). DPPH solution (1.0 ml) was added to 1.0 ml of extract at

different concentrations (0.1 to 0. 5mg/ml). The mixture was kept at room temperature for 50



minutes and the activity was measured at 517nm. Ascorbic acid at the same concentrations was
used as standard. The capability to scavenge the DPPH radical was calculated and expressed in
percentage (%) using following formula:

DPPH radical scavenging (%) = Control OD - Sample OD X 100

Control OD

4. In Vitro Xanthine Oxidase Inhibitory Activity of Methanolic leaf extract of Stevia

rebaudiana:

In vitro Xanthine oxidase inhibitory of the extract was assessed as per the method of
(Nguyen et al, 2004; Umamaheswari et al., 2007). Briefly, the assay mixture consisted of 1 ml of
the fraction (0.1 to 0.5g/ml), 2.9 ml of phosphate buffer (pH 7.5) and 0.1 ml of xanthine oxidase
enzyme solution (0.1 units/ml in phosphate buffer, pH 7.5), which was prepared immediately
before use. After preincubation at 25°C for 15 min, the reaction was initiated by the addition of 2
ml of the substrate solution (150 M xanthine in the same buffer). The assay mixture was
incubated at 25°C for 30 min. The reaction was then stopped by the addition of 1 ml of IN
hydrochloric acid and the absorbance was measured at 290 nm using a UV spectrophotometer.
Allopurinol (0.1 to 0.5mg/ml), a known inhibitor of XO, was used as the positive control. One
unit of XO is defined as the amount of enzyme required to produce 1 mmol of uric acid/min at
25-C. XOI activity was expressed as the percentage inhibition of XO in the above assay system
calculated as percentage of inhibition as follows.

Inhibitory activity (%) = (1 - As/Ac) x100 Where,
As — absorbance in presence of test substance, Ac — absorbance of control
5. Statistical analysis:

The data were subjected to statistical analysis using two-way analysis of variance

(ANOVA) and Tukey’s multiple range test to assess the significance of individual variations

between the groups. In Tukey’s test, significance was considered at the level of p<0.05 .



RESULTS

Table 1: Phytochemical Analysis of methanolic Leaf extract of Stevia rebaudiana

Phytochemicals Methanolic Leaf extract of Stevia
rebaudiana

Amino Acid -

Flavonoids +

Alkaloids ++

Terpenoids +

Steroids +

Carbohydrates -
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Graph 1. The graph represents antioxidant potential of methanolic leaf extract of Stevia
rebaudiana by DPPH Assay. X axis represents the concentration in pg/ml and Y axis represents
the inhibitory potential of the extracts. Blue bar indicates standard- ascorbic acid, green
represents methanolic leaf extract of Stevia rebaudiana. Each line represents Mean+ SEM of 3

independent observations. Significance at p< 0.05 each.



Xanthine oxidase Inhibitory potential of Stevia rebaudiana

100 .
=3 Standard(Allopurinol)
ab ab Stevia rebaudiana
80+ ab = i
] abc abc
=
2 60 o ab
el
=
= a
s 40+
®
20+
0 1 ] ] ] 1
100 200 300 400 500

Concentration in pg/ml

Graph 2: The graph represents xanthine oxidase inhibitory potential of methanolic leaf extract of
Stevia rebaudiana. X axis represents the concentration in pg/ml and Y axis represents the
inhibitory potential of the extracts. Pink bar indicates standard- ascorbic acid, green represents
methanolic leaf extract of Stevia rebaudiana. Each line represents Mean+ SEM of 3 independent

observations. Significance at p< 0.05 each.

DISCUSSION

The results revealed the strong presence of phytochemicals such as proteins, flavonoids,
alkaloids, terpenoids, saponins and steroids (Table 1). Phytochemicals are secondary metabolites
which are present only among plants (30). They possess various biologically active compounds
that protect and help in the normal functioning of the human body. The Presence of
phytochemicals like alkaloids, saponins, glycosides, proteins, and tannins indicates that the
extract is potential for further in vitro analysis like antioxidant and anti gout activity. Bashyal et

al., 2017 reported the relation between the strong antioxidant potential and the presence of
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phytochemicals such as alkaloids, saponins, glycosides, proteins and tannins in their research
study (31)

Antioxidant activity of aqueous leaf extract of Stevia rebaudiana was determined by
performing DPPH free radical scavenging assay. Free radicals are molecules that possess an
unpaired electron emerging in oxidative stress. Phenolic compounds have great importance in
scavenging free radicals. The effect of antioxidant on DPPH free radical scavenging ability was
measured as its antioxidant potential. The result obtained in this study shows that aqueous Stevia
rebaudiana shows significant antioxidant ability as compared with vitamin c,with an Ic 50 of
380 ug/ml Further studies may be needed to ascertain the essential health benefits of the extract
in prevention and accumulation of free radicals. Abbas et al., 2020 reported in their findings that
methanol extract of arafaction with rich flavonoids can scavenge free radical significantly. (32).

A dose dependent xanthine oxidase inhibitory activity (anti gout) was observed for the
extract in the current study ( Ic 50 = 270ug/ml ) as compared to the standard drug-Allopurinol,
The control exhibits greater percentage of inhibition of xanthine oxidase than the extract with the
same concentration.

Studies of Bursac et al 2018 (33) has proved anti-gout potential in various herbal extracts
which correlated with their rich phytochemical constituents. The results revealed that the
standard drug Allopurinol is the most potential drug compared to the extract. In future, bioactive
molecules from the extract can be purified to increase its anti-gout activity.

The current study has related the strong presence of aromatic phytochemicals to anti gout
potential of the plant extract. Many research has been focussed to explore the anti gout potential
of herbal extracts to replace synthetic anti gout drugs as it exhibits various side effects in the
long run.
CONCLUSION

The study proved that Stevia rebaudiana, which has been used as a natural sweetener, is
effective in inhibiting the activity of xanthine oxidase enzyme, and possesses in vitro antioxidant
activity. Hence the study established the antigout activity of the extract, which can be used to

formulate a therapeutic drug against gout if detailed investigations were conducted on this plant.
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