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ABSTRACT

Vernonia anthelmentica is a popular medicinal plant used in local and traditional medicine to manage various
disorders. Phytochemical studies have identified various constituents amongst which steroids form the most abundant
class, followed by terpenes. Crude extracts and isolated compounds exhibited various pharmacological activities such
as anti-vitiligo, anti-diabetic, anti-inflammatory, antisoriatic, neuroprotective, hepatoprotective, analgesic, antipyretic,
antioxidant, antiparasitic, antimicrobial, antiproliferative, immunomodulatory and helped in managing pulmonary
fibrosis and promoting the synthesis of estrogen. Approximately 45 chemical constituents were found to be
biologically active. All these studies were done using the seeds of the herb which are also used in culinary
preparations. The traditional and folk medicine claims that the whole plant is used in diabetes. However, there were no
reports about the efficacy of whole plant that are specific to diabetes. So, this proposal is about evaluating the whole
plant efficacy in diabetes along with phytochemical and pharmacological studies. Aqueous, Methanol and Ethylacetate
extracts are prepared from the plant sample. These extracts are used in performing the preliminary tests i.e qualitative
analysis to test the presence of primary and secondary metabolites like carbohydrates, aminoacids, resins, tannins,
phenols, steroids, flavonoids etc. quantitative analysis is done by performing the total phenolic content total tannin
content and total flavonoid content in the plant extracts using Folin—Ciocalteu reagent, potassium hexaferrocyanide
and AICI3, respectively. In addition, total antioxidant capacity of the extracts was estimated by different methods
including: FRAP (ferric reducing ability in plasma ) assay, phosphomolybdate assay, total reducing power activity and
DPPH (1,1-diphenyl-2 picrylhydrazyl radical).The results evidently show that the plant contains natural antioxidants
inthem and are very useful and sourceful for developing natural antioxidants from the plant and help the mankind. The
aqueous extract of plant V. anthelmintica has abundant antioxidant properties than methanol and ethylacetate extracts
comparatively.

1. INTRODUCTION
1.1 MEDICINAL PLANTS

A medicinal plant is any plant which, in one or more of its parts, contains substances that can be used for therapeutic
purposes, or which are precursors for the synthesis of useful drugs. This description makes it possible to distinguish
between medicinal plants whose therapeutic properties and constituents have been established scientifically, and
plants that are regarded as medicinal, but which have not yet been subjected to a thorough scientific study. [1]

Medicinal plants, also called medicinal herbs, have been discovered and used in traditional medicine practices since
prehistoric times. Plants synthesize hundreds of chemical compounds called phytochemicals functions including
defense against insects, fungi, diseases, and herbivorous mammals. Numerous phytochemicals with potential or
established biological activity have been identified.. Further, the phytochemical content and pharmacological actions, if
any, of many plants having medicinal potential remain unassessed by rigorous scientific research to define efficacy
and safety. [2]

According to the Botanical Survey of India, India is home to more than 8,000 species of medicinal plants. The country
has a rich history of traditional healing systems, many of which list the use of these plants. There are many medicinal
plants available in India , some of them are Aloevera , Mint , Tulsi, Lime grass , coriander, carom are usually known
as kitchen medicinal plants[4]. Amla (Emblica officinalis), Ashok (Saraca Asoca), Aswagandha (Withania Somnifera)
Bael / Bilva (Aegle marmelous) , Kantakari / Akranti Perennial (Solanum Xanthocarpum) etc. are some of the
common medicinal plants.[5]

1.2 PHYTOCHEMICALS

Phytochemicals are chemicals of plant origin Phytochemicals (from Greek phyto, meaning "plant™) are chemicals
produced by plants through primary or secondary metabolism. They generally have biological activity in the plant host
and play a role in plant growth or defenseagainst competitors, pathogens, or predators.[6]

Phytochemicals are generally regarded as research compounds rather than essential nutrients because proof of their
possible health effects has not been established yet. Phytochemicals under research can be classified into major
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categories, such as carotenoids and polyphenols, which include phenolic acids, flavonoids, stilbenes or lignans
Flavonoids can be further divided into groups based on their similar chemical structure, such as anthocyanins,
flavones, flavanones, isoflavones, and flavanols. Flavanols are further classified as catechins, epicatechins, and
proanthocyanidins. In total, over 25,000 phytochemicals have been discovered, and in most cases, these
phytochemicals are concentrated in colourful parts of the plants like fruits, vegetables, nuts, legumes, and whole
grains [7]

1.3 ANTIOXIDANT ACTIVITY

Antioxidant activity is an excellent example of a functional benefit that plant extracts can deliver. Plants are known to
contain a variety of natural antioxidants that protect and preserve their physical and metabolic integrity as well as their
heredity by way of their seeds.[9] Antioxidant assays are developed to evaluate the antioxidant activity of plants and
food constituents vary. Therefore, to investigate the antioxidant activity of chemical(s), choosing an adequate assay
based on the chemical(s) of interest is critical. [10]

Ferric reducing antioxidant power (FRAP), metal ions chelating activity, reducing power assay and scavenging
activity of DPPH and ABTS radicals in aqueous and methanolic extracts obtained from plants. The antioxidant
activity measured by the FRAP method of extracts from fresh samples were higher with respect to the dried samples
generally. In general, the extracts of dried samples showed higher reducing power than the extracts of fresh samples
and tend to showgreater reducing power by aqueous than methanolic extracts. [11]

Antioxidant activity in traditional plant remedies may be one component of the traditional lifestyle that reduces the
incidence of diabetes. Antioxidant activity in traditionally used plant species is a method of scientific validation of the
medicinal plant use by Indigenous People. Plant species that are used traditionally for multiple symptoms could
indicate a high level of antioxidant activity. A plant species that is used for heart disease, diarrhea, urinary issues,
circulation, and blood disorders or blood reviver/tonic could be high in antioxidant activity. Rhus hirta, Solidago
canadensis, Juniperus communis, and Picea glauca are four species of the boreal forest with high antioxidant activity
and potential for further antidiabetic research. [12]

1.4 VERNONIA ANTHELMINTICA

Vernonia anthelmintica is a willd., an annual herb, is native to Africa, Asia temperate (China), and Asia tropical (Sri
Lanka, Laos, Myanmar, Nepal, India, Pakistan) regions (Fig. 1) as indicated by Germplasm Resources Information
(GRIN). It is commonly known as Purple Fleabane, has been used in local medicine to cure a wide spectrum of
disorders including asthma, sores, inflammatory swellings, skin ailments, kidney troubles, itching of the eyes, and
hiccough (Kirtikar and Basu, 1993; Manvar and Desai, 2012). V. anthelmintica , commonly known as Kalijiri,
Somaraaji, Black cumin, or Purple Fleabane, is an annual, erect, robust pubescent herb. In India, the common name
Somaraaji.[13] Phytochemical studies have revealed that V. anthelmintica contains fatty acids, steroids, flavonoids,
sesquiterpene lactones, carbohydrates, and terpenes (Paydar et al., 2013; Srivastavaet al., 2014). Phytochemical studies
of V. anthelmintica have revealed the presence of 193 chemical constituents, including phenolic acids (11), chalcones
(6), flavonoids (33), terpenes (42), fatty acids (33), steroids (48) and miscellaneous (20) compounds. anthelmintica
possesses different pharmacological activities like anti-vitiligo, anti-diabetic, anti-inflammatory, antipsoriatic, anti-
cholinesterase, hepatoprotective, antidepressant, analgesic, antipyretic, antiparasitic, antioxidant, antimicrobial,
antiproliferative, immunomodulatory, and also helps in managing pulmonary fibrosis and promotes the synthesis of
estrogen. The biological studies on parts corroborate the traditional medicinal use of the plant to treat various ailments.
[14]. Vernonia anthelmintica has been widely used to treat diabetes, gastrointestinal problems, and skin ailments etc.
Although, different parts of the medicinal plant like roots, leaves and seeds have been utilized but seeds seem to be the
most frequently employed part of V.anthelmintica in local medicine but there is no work on whole plant which is why
we are working to explore medicinal properties in whole plant .The phytochemical studies revealed 193 chemical
compounds with dominancy of steroids and their derivatives. In most of the studies, seeds have been explored.[15].
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Figure No- 1.2 Seeds Of Vernonia Anthelmintica Plant
2. MATERIALS AND METHODS
Collection of plant sample:
The Selected Plant Vernonia Anthelmintica Are Collected From Pragati Resorts Nursery,Hyderabad.
Sample preparation:

The collected plant saplings were planted and allowed to grow for some days with sufficient sunlight and water.The
plants were then allowed to shadow dry after the required growth.Their leaves, roots, stems and branches where
collected after shade drying.

L:V." z N s '\;.4].
Figure No-2.1 Dried Leaves And Flowers Figure No-2.2 Dried Roots And Stems.

The collected plant parts where cut into pieces and grinded into fine powder.The powder was collected into to a
container to avoid contamination.

2.1 Preparation of extracts:

2.1.1 Aqueous sample extraction:

10g of plant extract is taken a conical flask and to this 100ml of distilled water is added.The conical flask was allowed

to heat for half an hour and left for cooling.The plant extract was filtered using funnel and blotting paper.

The filtrate was used for further analysis.

2.1.2Methanol and ethylacetate extract sample extraction:

[ 159 of plant extract was taken in a round bottomed flask and 250ml of methanol solutionis added to it. The round
bottomed flask is placed in the heat source and the whole apparatus is fixed properly for soxhlating the sample.The
extracted was boiled at 60°C as the boiling point of methanol is 64.7°C.The extract was allowed to air dry and
finally dried powder was collected.
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2.1.3PHYTOCHEMICAL QUALITATIVE ANALYSIS: [17]

1) QUALITATIVE ANALYSIS OF PRIMARY METABOLITES:
2) QUANTITATIVE ANALYSIS

3) TOTAL PHENOLIC CONTENT: [18]

e  Take 200ul of aqueous extract in a test tube

e (NOTE: Aqueous plant extract is prepared by taking 0.1g of powdered plant sample and dissolved in 4ml distilled
water.)

e Add 1.5 ml of Folin- Ciocalteu reagent which is already diluted 10 fold with distilledwater.

e Incubate the test sample for 5 minutes at room temperature.

e Now add 1ml of sodium bicarbonate and incubate it for 90 min at room temperature.

e  Absorbance of the sample is measured at 440nm.

2.14 QUANTITATIVE TEST FOR TANNINS: [19]

PROCEDURE:

e Take two test tubes and label them as aqueous and methanol.

e Add 5 ml of aqueous extract and 1ml of methanol extract (make up to 5ml with distilledwater).

e (NOTE: Aqueous plant extract is prepared by taking 0.1g of powdered plant sample and dissolved in 4ml distilled
water.

e 50mg of methanolic plant extract is obtained after soxhlating .to this 50mg sample 10mlof DMSO is added . This
sample is used for quantitative analysis of tannins.)

e Add 0.5 ml of 0.1M ferric chloride and 0.5ml of 0.1M HCI to the plant extracts.

e Absorbance of the plant extracts are measured at 600nm.

2.1.5 QUANTITATIVE TEST FOR FLAVINOIDS: [20]

PROCEDURE:

Take 100l of Aqueous extract in the test tube and make up to 1ml with distilled water.

Add 150ul of sodium nitrate (NaNO3) and then incubated for 5 minutes at roomtemperature.

o Now add 150ul of Aluminium Chloride(AICI3) and incubated for 6 minutes at roomtemperature.

e Add 2ml of sodium hydroxide (NaOH) and make the complete sample into 4 ml byadding distilled water.

2.1.6 TESTS FOR ANTIOXIDANTS

1) FRAP (FERRIC ION REDUCING ANTIOXIDANT POWER) ASSAY:[21]

e  Firstly, plant extracts should be prepared as following-

e Agueous plant extract is prepared by taking 0.1g of powdered plant sample and dissolvedin 4ml distilled water.
e  Methanol plant extract is prepared by taking 0.1g of powdered plant sample anddissolved in 4 ml of methanol.

e  Ethyl acetate extract is prepared by taking 0.1g of powdered plant sample and dissolve itin 4ml of Ethyl Acetate.
e  Take three test tubes and label them as aqueous, methanol and ethyl acetate.

e  The FRAP reagent is prepared in 10:1:1 ratio (Acetate buffer: TPTZ: ferric chloride).

e  300plof plant extracts are added to the respective labelled test tubes and diluted with distilled water making upto
1ml.

e  Toeach labelled test tube 3 ml of FRAP reagent is added.

e  Absorbance is taken at 570nm at two different time intervals.

2.1.7 PHOSPHOMOLYBDATE ASSAY: [22]

PROCEDURE:

e  Take three test tubes and label them as aqueous, methanol and ethyl acetate.

e  Add 0.1ml of plant extract to each test tube respectively and add 1ml ofphosphomolybdate reagent to it.
e Now cap the test tubes and incubate in water bath at 95°C for 90 minutes.

e  Cool the samples to the room temperature and then measure the absorbance of themixture at 440nm.
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2.1.8 TOTAL REDUCING POWER ACTIVITY: [23]
PROCEDURE:
e  Take three test tubes and label them as aqueous, methanol and ethyl acetate.
e  Add 1 ml of plant extract to the respective test tubes.

e  Then to this add 0.5 ml of phosphate thiocyanate, later add 0.5ml of sodium phosphatebuffer to it.
e Now incubate the test samples for 20 minutes at 50°C at room temperature then allow itto cool.
e  Thenadd 0.25 ml of tricarboxylic acid (TCA)to it.

e Now collect 0.25ml of supernatant from the sample test tubes and add 2.5ml of distilled water, then add 0.25ml of
ferric chloride to it.

e  Absorbance of the samples are measured at 570nm.

2.1.9 DPPH - RADICAL SCAVENGING ACTIVITY: [24]

PROCEDURE:

e  Take three sets of test tubes, each set containing five test tubes.

o  Label all the sets of test tubes accordingly.

e  Add the plant extracts in different concentrations in each test tube set.

e Now add 1ml of DPPH Reagent in each test tube set and make up with the distilled wateraccordingly.
e  The sets of the samples are incubated for 30 minutes in dark.

e  Absorbance is measured at 440nm for aqueous and methanol extracts, and at 420nm forethyl acetate extracts.
3. RESULTS AND DISCUSSIONS

3.1 PHYTOCHEMICAL TESTS:

Our results with various phytochemical tests are shown below in table -4.1. the results showed that the plant extracts
of vernonia anthelmintica are rich in carbohydrates, proteins, resins, tannins, phenols, flavonoids, quinones,
phtosterols, steroids, terpinoids and coumarins in both primary metabolites and secondary metabolites. Other
phytochemicals like gums and mucilage, fattyacids anthraquinones, alkaloids, glycosides, saponins, xanthoproteins,
triterpinoids and anthocyanins are absent. Many phytochemicals are abundantly present in aqueous extract of
Vernonia anhelmintica. The presence of phytochemicals in vernonia plant follows the order as -

AQUEOUS > METHANOL > ETHYLACETATE.

Table — 3.1 preliminary qualitative tests

PRELIMINARY PHYTOCHEMICAL ANALYSIS IN AQUEOUS , METHANOL AND
ETHYLACETATE EXTRACTS OF VERNONIA ANTHELMINTICA PLANT

TEST AQUEQOUS METHANOL ETHYLACETATE
Test for carbohydrates + + +
Test for Starch + + +
Test for proteins + + 1
Test for amino acids + + +

Test for fatty acids - = -

Test of resins + + 4

Gums and mucilage - - -

Carboxylic acids - = -

Test for anthraquinones - = -

Test for quinones + o -

Test for alkaloids - - -

Test for glycosides - o -
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Test for cardiac glycosides - - "

Test for phenol + - ;
Test for polyphenols + - a
Test for tannins + + .
Test for Flavonoids + - .
Test for phytosterols + + +

Test for saponins - . a

Test for steroids + 4 +

Test for xanthoproteins - - ,

Test for Terpenoids + + +

Test for triterpenoids - - n

Test for anthocyanins - = "

Test for Coumarins + 4 +

!Tesg for carbohydrates
g R E L
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4.

Figure No-3.1

indicates Aqueous extract.
indictates Methanol extract.
indicates Ethylacetate extract.

QUANTITATIVE ANALYSIS

4.1 TOTAL PHENOLIC CONTENT:
Total phenolic contents in different extracts of Vernonia anthelmintica were determined by Folin— Ciocalteu (F-C)
method using gallic acid as the standard. The absorbance values obtained at different concentrations of gallic acid
were used for the construction of calibration curve. the results show that the TPC values for standard gallic acid is
more when compared with that of the aqueous sample.

Preliminary tests for plant extracts. NOTE:

TOTAL PHENOLIC CONTENT
S.NO CONC(ul) ABSORBANCE
1 25 0.905
2 50 1.182
3 75 1.54
4 100 1.722
5 125 1.912
Table -4.1 Total phenolic content
REDUCING POWER ACTIVITY
0.25 y=0.0014x
] R?=0.9005
5 02 8 # 0.Dat570nm
Toas %
B AQUEOUS SAMPLE
n0= 0.1 ——g A
ED.UE i wi A METHANOL SAMPLE
= ‘ . . ETHYL ACETATE
0 50 100 150 ff‘MPL% ot
CONCENTRATION(ng) o
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4.2 TOTAL TANNIN CONTENT:

The total tannin content was measured spectrophotometrically using potassium hexaferrocyanide colorimetric assay. It
is estimated using tannic acid as a standard or positive control. Different concentrations of tannic acid was used to
construct the calibrate curve. The results show that the tannin content increase as the concentration increases.

Methanol extract has more tannin content when compared to that of aqueous extract.
Table -4.2 Total tannin content

TOTAL TANNIN CONTENT
S.NO CONC(ug) | ABSORBANCE
1 1 0.302
2 2 0.611
3 3 0.912
4 4 1.227
5 5 1.534
QUANTITATIVE TEST FOR
1 y=
8 0.3061x
1. *
6 &
1‘1 . + standard
1 = AQUEQUS SAMPLE
8 2 ¢ METHANOL
i 1 | o T <AmDIC
2 o °
) = T T T : :
@ 0 1 2 3 4 5
g CONCENTRATION(ug)

43 TOTAL FLAVINOID CONTENT:
The content of total flavonoid of the different plant extracts measured spectrophotometrically by using the aluminium
chloride colorimetric assay. Rutin is used as standard at different concentrations to construct the calibration curve. The
flavonoid content increases as the concentration of standard increases. The aqueous extract showed the maximum
flavonoid contentwhen compared to the standard.

Table -4.3 Total flavonoid content

TOTAL FLAVINOID CONTENT
S.NO CONC(ug) ABSORBANCE
1 1 0.015
2 2 0.017
3 3 0.019
4 4 0.021
5 5 0.023

QUANTITATIVE TEST FOR FLAVINOIDS

0.03 - y = 0.0055%
R2=-2.841

# (0.Dat520nm
B AQUEOUS SAMPLE

linear {0 N at 520nm}

ABSORBANCE
*
+

0 2 4 ] 8
CONCENTRATION(ng)
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4.4 ANTIOXIDANT ASSAYS:
FRAP (FERRIC REDUCING ABILITY IN PLASMA) ASSAY:

The reducing power of Fe?* by selected plants was evaluated. Like the radical scavenging activity, all of the extracts
from the selected plant Vernonia anthelmintica showed concentration-dependent reducing power. The greatest
reducing antioxidant power was recorded aqueous extract followed by methanol and ethylacetate extracts as compared

to standard ferric sulphate. The transformation ability of compounds from Fe3+/ferricyanide complex to Fe2*/ferrous
form acts as a potential indicator for antioxidant activity [25]. In the FRAP assay, the yellow colour test solution
changes to green and blue depending on the reduction capacity of extracts or compounds [26,27]. The presence of

reductants in the test solution reduces Fe3* to Fe2*, which can be monitored by measurement of Perl’s Prussian blue
colour at 700 nm [28]. The FRAP assay of antioxidants is convenient, reproducible and linearly concentration-
dependent [29].

Table -4.4 FRAP Assay

FRAP ASSAY
S.NO CONC(u9) ABSORBANCE

1 13.16 0.158

2 19.74 0.267

3 2.32 0.372

4 32.9 0.495

5 39.48 0.597

FRAP y =0.015x
o R? =0.0513
16 1 #
14 +5
12 8
o
1 5 4 0.Dat570nm
08 AQUEOUS SAMPLE
06 + METHANOL SAMPLE
04 |o * ETHYL ACETATE SAMPLE
0.2 — —Linear (0.D at 570nm)
’ 0 20 20 60 80 100
CONCENTRATION (ug)

45 TOTAL REDUCING POWER ACTIVITY:

The reducing properties are generally associated with the presence of reductones which have been shown to exert
antioxidant action by breaking the free radical chain by donating a hydrogen atom. Reducing power of Vernonia
anthelmintica plant extracts was potent and the power of the extract was increased with quantity of sample. For the
measurements of the reductive ability, the transformation of Fe®* to Fe?* was investigated in extract as described by
Oyaizu et al [30]. The reducing power was increased with increasing the concentration of extract. The absorbance
values of the increased concentration of the extracts were given in table 4.32. The absorbance of different extracts at
700 nm were increasing which were almost similar, indicating that compounds containing reducing properties were
present in all these extracts.

Table -4.5 Total Reducing Power Activity
OTAL REDUCING POWER ACTIVITY

o} CONC(ug) ABSORBANCE
0.001
0.002
0.003
0.006
0.008

S

a|lr|lw|N|R|Z
gl |l w|N| -
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REDUCING POWER ACTIVITY
0.01 = y=0.0014x
0.008 % R R7=0.3005
0.006 § *
0.004 o ¢ 0.Dat570nm
2] &
0.002 ﬁ * ——Linear (0.D at 570nm)
&
0 ; . .
0 2 4 6
CONCENTRATION(ug)

4.6 PHOSPHOMOLYBDATE ASSAY:

This assay is based on the reduction of phosphomolybdate ion in the presence of an antioxidant resulting in the
formation of a green phosphate which is measured spectrophotometrically [31].

Table 4.33 shows antioxidant capacity of Vernonia anthelmintica in the order of

methanol > aqueous > ethyl acetate extracts. The methanol exttract showed high antioxidant capacity followed by the
aqueous and ethylacetate. However, the antioxidant activity of ascorbic acid, a known antioxidant used as the positive
control.

Table -4.6 Phosphomolybdate assay

PHOSPHOMOLYBDATE ASSAY
S.NO CONC(ug) ABSORBANCE
1 10 0.258
2 20 0.589
3 30 0.794
4 40 0.985
5 50 1.251
PHOSPHOMOLYBDATE ASSAY
1 . 100
1.2 §
1 g v # standard

e
0.8 o *

73]
0.6 g * AQUEQUS SAMPLE
0.4

& METHANOL SAMPLE
02 ——
0 ! ! ! ! T ! ETHYL ACETATE SAMPLE
0 10 20 30 40 50 60
CONCENTRA-HON(“g) — Linear (standard)

4.7 DPPH-RADICAL SCAVENGING ACTIVITY:

DPPH radical is a stable organic free radical with an absorption band at 517 nm. It loses this absorption when
accepting an electron or a free radical species, which results in a visually noticeable discoloration from purple to
yellow. It can accommodate many samples in a shortperiod and is sensitive enough to detect active ingredients at low
concentrations [32]. Table

4.334 shows the DPPH scavenging activities of the extracts in a concentration-dependent manner. The extract
obtained by ethylacetate yielded the highest DPPH radical scavenging activity at concentrations ranging from
0.305pg/mL to 0.397pg/mL. However, DPPH radical scavenging activity of aqueous and methanol are significantly
similar and different from ethylacetate extract. All extracts obtained by using a methanol and ethylacetate gave
strongerradical scavenging capacity than that of the water extract.
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Table -4.7 DPPH - radical scavenging activity

DPPH -RADICAL SCAVENGING ACTIVITY
s.no conc(ug) Agueous Methnol Ethylacetate
1 0.4 0.239 0.253 0.305
2 0.8 0.243 0.282 0.348
3 1.2 0.253 0.287 0.388
4 1.6 0.269 0.301 0.393
5 2 0.272 0.309 0.397
DPPH - RADICAL SCAVENGING
ACTIVITY
05
0.4 = _
03 ] — -
B Aqueous
027 = Methnel
0.1 7 — mEthylacetate
0 &
(-4
040 0.8 1.2 1.6 2
?{: CONCENTRATION(ug)

5. DISCUSSIONS

The chemical constituents in the plants or crude extracts are known to be biologically active ingredients. Some
chemical constituents are considered as secondary metabolites components. They are directly responsible for different
activity such as antioxidant. [33]. All these secondary metabolites components showed antioxidant through different
mechanism. Normally these secondary metabolites components were isolated from the different plant extracts [34].
The phytochemical screening of aqueous, ethylacetate and methanol extracts from dry powder leaves samples of
V.anthelmintica used in this present study. The extracts revealed that the crude extracts contained flavonoids, tannins,
phenols, phytosterols, terpinoids, coumarins, resins and steroid compounds. The screening of the agueous extracts
studied were showed the presence of active constituent flavonoids.

Alkaloids, anthraquinones, gums and mucilage, fattyacids,saponins,carboxylic acids and glycosides were not present
in all extracts. Tannins were present in aqueous and methanol extracts of V.anthelmintica. The most important
bioactive compounds phenols were found in aqueous extracts. Therefore, the detected different bioactive compounds
in the different crude may be responsible for the antioxidant activity of the plant extracts. Several authors already
reported on flavonoids groups exhibited a wide range of biological activities such as antioxidant, anti-inflammatory,
antimicrobial, anti-angionic, anticancer and anti-allergic [35]. Tannins are phenolic compound and their derivatives
are also considered as primary antioxidants or free radical scavengers [36]. Natural antioxidants present in plants are
responsible for inhibiting or preventing the harmful consequences of oxidative stress. DPPH assay among many other
assays is one of the convenientmethods for determining the antioxidant potential of plants. The presence of antioxidant
substances containing hydrogen-donating groups such as flavonoids and phenols causes the methanolic DPPH
solution to get reduced due to the formation of non radical [37].

Apart from antioxidant properties, flavonoids and other phenolics also exhibit several biological activities such as
antimicrobial, antiviral, and anticancer [38]. These biological and pharmacological activities are usually associated
with their ability of binding proteins and free radical scavenging properties [39].

The antioxidant properties are found in many plants using same mechanisms or tests. Many plants have medicinal
values present in them and researches are still going on search of identifying new medicinal plants to help the
mankind. Our present work on the whole plant extract of Vernonia anthelmintica is once such trial to find the
medicinal values in complete plant extract instead of individual extracts of plant parts. Our results after performing
differents tests evidently show the presence of natural antioxidants present in different extracts. Among the 3 extracts
from Vernonia anthelmintica , aqueous extract was containing highest amount of phenols,tannins and flavonoids. In
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previous several studies on flavonoids contents, their findingshas been reported similar trend [40].

The difference of results obtained might possibly be due to the different method of extraction and solvents polarities.
During the samples processing and drying, may be some volatiles active compounds destroyed or evaporated from the
samples. Medicinal plants are the best sources for chemical ingredients, antimicrobial and antioxidant agents for cure
of different diseases. The aqueous and methanol crude extracts from Vernoniaanthelmintica showed good amounts of
total phenol, tannins and flavonoids contents and theseextracts could be used as antibiotics or different aliments.

6. CONCLUSIONS

The present investigation demonstrates total phenolic, flavonoid and tannin content of whole plant extracts of

Vernonia anthelmintica . Preliminary phyto-chemical analysis of solvent extracts of V.anthelmintica revealed the

presence of various phyto-chemicals such as phytosterols, terpenoids, flavinoids, quinones, anthraquinones, resins,

tannin, reducing sugars, phenols and steroids. In this study, three kinds of solvents aqueous, methanol and ethyl
acetate extracts from Vernonia anthelmintica were used to examine the effects of extraction solvent on total phenol,
flavonoid content, tannin content and antioxidant activity of the extracts. Among three extracts, aqueous extract shows
maximum total phenolic, flavonoid and tannin content. We found that the extraction yield increased with increasing the
polarity of solvents. The TPC, TFC, TTC values, and antioxidant activity -studied by DPPH, FRAP assay,
phosphomolybdate assay and total reducing power activity were high for intermediate-polarity-solvent extracts.

Agueous is considered a good solvent for extracting phenols, polyphenols and other metabolites in this plant besides

commonly used solvents such as methanol and ethylacetate. This study, thus, indicates that the extracts obtained from

whole plant of v.anthelmintica can be used for development of clinically important natural drug compounds .Further
studies are needed to clarify the bioactive compounds individually and understand the mechanism of action for the
substances fully drugs and antidiabetic activity presence in Vernonia anthelmintica.
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