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ABSTRACT

The present investigation was aimed to screen the phytochemicals and in vitro anti inflammatory activity of aerial parts of
Tridax procumbens L. Qualitative phytochemical analysis confirmed the presence of alkaloids, tannins, saponins, flavonoids,
quinines, phlobatannins, terpenoids, phenols, coumarins, steroids and phytosteroids and absence of glycosides and anthraquinones.
UV-Visible analysis represents the absorption spectrum at different wavelength. FT-IR analysis revealed the presence of functional
groups like alcohol, alkanes, alkyl halide and aromatic group and alkenes. HPLC study confirmed the quantity of phenolics and
flavonoids such as ferulic acid (0.090 mg/gm), quercetin (0.045 mg/gm), caffeic acid (0.005 mg/gm), rutin (0.002 mg/gm), gallic acid
(0.002 mg/gm). In vitro anti-inflammatory property was also carried out in five different concentrations (20, 40, 60, 80 and 100
pg/ml) of aerial parts of plant using various methods such as HRBC membrane stabilization, protein denaturation inhibition,
proteinase inhibitory activities. Among the different concentrations, 100 pg/ml of plant extract showed highest anti inflammatory
activity for all three models. The obtained results were compared with standard aspirin. In conclusion, Arial part of Tridax
procumbens L. having remarkable anti-inflammatory activity which may be due to the presence of phenolic compounds and

flavanoids.
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INTRODUCTION

nflammation is a complex process, which is frequently

associated with pain and involves occurrences such as:

the increase of vascular permeability, increase of
protein denaturation and membrane alteration. When
cells in the body are damaged by microbes, physical
agents or chemical agents, the injury is in the form of
stress. Since inflammation is one of the body’s nonspecific
internal systems of defense, the response of a tissue to an
accidental cut is similar to the response that results from
other types of tissue damage, caused by burns due to
heat, radiation, bacterial or viral invasion®. Inflammation
is the response of vascular body tissue to injury or
irritation. It is notable as the area becomes reddened in
fair skin, darkening in dark skin, swollen and hot. It is
often accompanied with pain or tenderness’.

Inflammations are treated by variety of anti inflammatory
drugs. Most of the anti-inflammatory drugs, particularly
steroids and cyclooxygenase inhibitors are often
associated with adverse side effects including Gl
irritation, ulcers, hypertension and cardiac abnormalities.
Drugs from plant sources have been used for the
treatment of various disorders and diseases since ancient
times. Nowadays, the use of herbal drugs to cure
inflammation and pain is gaining popularity due to their
effectiveness, fewer side effects, low cost and availability.
Hence in the present study, Tridax procumbens L.
belonging to the family of Asteracea was selected and
evaluated for its anti inflammatory activity.

Phytochemical screening was also carried out by UV-Vis,
FT-IR and HPLC analysis.

Tridax procumbens L. is a green perennial plant and is
available in all seasons in many parts of India. It is listed
as a weed and a pest plant3. It is commonly known a
‘Ghamra’ and in English popularly called ‘coat buttons’
because of appearance of flowers which has been
extensively used in ayurvedic system of medicine®.
Flavonoid was identified in the aerial parts of the pIantS.
Leaves possessed phytochemical such as alkaloid®,
carotenoid7, hydroxyl cinnamates, Iignansg, benzoic acidlo,
11 .12 . .
phytosterols™, tannins™ and flowers contain luteolin,
. . . . 13
glucoluteolin, quercetin and isoquercetin oxoesters™. The
leaves of the Tridax procumbens L. as a remedy against
. .. 14 . .

conjunctivitis~. Leaf juice can be used to cure fresh
wounds, to stop bleeding and liver disorders. It is
traditionally used in the treatment of fever, typhoid fever,
cough, asthma, epilepsy and diarrhea®. Plant is also used
for the treatment of bronchial catarrh, dysentery,
diarrhoea, malaria, stomachache, and headache and also
marked depressant action on respiration etc. It is also
reported to have antiseptic, insecticidal and parasiticidal
properties 16

MATERIALS AND METHODS
Collection of plant material

The aerial parts of Tridax procumbens L. were collected
from Mathukur, Thanjavur district, Tamil Nadu. The plant
material was identified and washed under running tap
water followed by washing with distilled water to remove
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the surface debris. Then they were shade dried and
coarsely powdered.

Preparation of plant extract

100g of plant powder was dissolved in 1000ml| of water
and incubated for 24 hrs. Then, it was filtered by using
filter paper and the filtrate was boiled at 562C up to semi
solid consistency. Then the aqueous extract was used for
the screening of phytochemical and in vitro anti-
inflammatory activity.

Preliminary phytochemical screening

Preliminary phytochemical screening was conducted as
per standard procedures v,

Spectral analysis
UV-Visible (UV-Vis) spectroscopic analysis

The aqueous plant extract was examined under UV-
Visible spectral analysis. The extract was centrifuged at
3000 rpm for 10min and filtered through Whatmann No.1
filter paper. The sample was diluted to 1:10 with the
same solvent. The extract was scanned in the wavelength
ranging from  260-900nm  using Perkin  Elmer
Spectrophotometer and the characteristic peaks were
detected®.

Fourier Transform-Infrared (FT-IR) spectroscopic analysis

10mg of the dried extract powder was encapsulated in
100mg of KBr pellet, in order to prepare translucent
sample discs. The powdered sample of extract was loaded
in FTIR spectroscope (Shimadzu, Japan), with a scan range
from 400 to 4000cm™ with a resolution of 4 cm™ *°.

HPLC analysis
Preparation of standards for HPLC

Standard stock solutions of flavonoids and phenolic
compounds such as ferulic acid, quercetin, rutin, caffeic
acid, gallic acid were prepared at concentrations of 2, 4,
6, 8, 10 ug/ml and filtered through HPLC filter 0.45 mm
membrane filter (Millipore).

Preparation of extract

10g of aerial parts of Tridax procumbens L. powder were
extracted with 15 ml 95% ethanol for 6 h. The resulting
extract was suspended over water and partitioned using
petroleum ether to remove waxes and impurities. The
resulting extract was subjected to HPLC analysis.

HPLC analysis

The plant extract was analyzed for flavonoids and phenols
using a RP-HPLC method”. Shimadzu Corp., Kyoto,
consisting of a LC-10ATVp pump, SCL 10A system
controller and a variable Shimadzu SPD- 10ATVp UV VIS
detector and a loop injector with a loop size of 20 pl was
used. The peak area was calculated with CLASS VP
software. Reverse phase chromatographic analysis was
carried out in isocratic conditions using a C-18 reverse
phase column (250x4.6 mm i.d., particle size 5 um, Luna 5
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i C-18; phenomenex, Torrance, CA, USA) at 25 °C. The
gradient elution of solvent A (water-acetic acid; 25:1 v/v)
and solvent B (methanol) had a significant effect on the
resolution of compounds. Detection wavelength was 280
nm. Ferulic acid, quercetin, rutin, caffeic acid and gallic
acid were used as internal and external standards.
Phenolic acids and flavanoids present in sample were
identified by comparing chromatographic peaks with the
retention time (Rt) of individual standards. The amount of
each phenolic and flavanoids is expressed as mg/gm.

In vitro anti-inflammatory activity

In vitro anti-inflammatory activity of plant extract was
carried out using various in vitro models such as HRBC
membrane stabilization activityu, protein denaturation
inhibitory activity22 and proteinase inhibitory activityB.
Standard drug was also subjected in order to compare the
efficacy of anti inflammatory activity of plant extract.

RESULTS AND DISCUSSION

The term “medicinal plant” includes various types of
plants used in herbalism. It is the use of plants for
medicinal purposes, and the study of such uses.
Traditional systems of medicine continue to be widely
practiced on many accounts. Population rise, inadequate
supply of drugs, prohibitive cost of treatments, side
effects of several synthetic drugs and development of
resistance to currently used drugs for infectious diseases
have led to increased emphasis on the use of plant
materials as a source of medicines for a wide variety of
human ailments. The plant constituents which possess
pharmacological  properties are called ‘active
constituents’.

Table 1: Preliminary phytochemical analysis of Tridax
procumbens L.

S.No. Phytochemicals Result
Alkaloids +
Anthraquinones _
Carbohydrates +
Cardiac Glycosides _
Coumarins _
Flavonoids +
Glycosides _
Phenols +
Phlobatannins +
Quinines _
Saponins +
Steroids And Phytosteroids +
Tannins +
Terpenoids +
Triterpenoids +

(+) indicate Positive; (-) indicate Negative
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Phytochemistry is concerned with the chemical study of
the plant constituents®*. Therefore, the analysis of these
bioactive constituents would help in determining various
biological activities of plants. In the present study,
qualitative phytochemical analysis revealed the presence
of alkaloids, phenolics, flavonoids, steroids, terpenoids
and saponins and absence of anthraquinones, cardiac
glycosides, coumarins, glycosides and quinines (table 1).

UV-Vis spectrophotometer is related to the spectroscopy
of photons in the UV-visible region. UV-Vis spectroscopy
uses light in the visible ranges or its adjacent ranges. The
color of the chemicals involved directly affects the
absorption in the visible ranges. Molecules undergo
electronic  transitions in these ranges of the
electromagnetic spectrumzs, In the present study UV-Vis
spectral profile showed the peaks 410, 505.6, 535.5,
607.4 and 665.7nm with the absorption 0.635, 0.075,
0.074, 0.061 and 0.239 respectively (table 2 and figure 1).

Table 2: UV-Visible spectral analysis of Tridax procumbens
L.

S.No Absorption(AU)  Wavelength(nm)
1 0.635925467 410
2 0.075972752 505.6
3 0.074274481 535.5
4 0.061032074 607.4
5 0.239126541 665.7
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Figure 1: UV-Visible spectral analysis of Tridax

procumbens L.
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Table 3: FT-IR spectrum analysis of Tridax procumbens L.

S. No. Pe(ackn:lg)lue Bond/Strech Fu;::i::al
1 3372.78 O-H Stretch Alcohol
2 2925.47 C-H Stretch Alkane
3 1642.78 C=C Stretch Alkene
4 1238.12 C-F Stretch Alkyl halide
5 673 C-Br Stretch cor:sc';n g
6 2854.70 C-H Stretch Alkane
7 1152.35 -C-H Bending Alkane
8 1425.92 C=C Stretch Aromatic
9 1152.35 C-F Stretch Alkyl halide
10 594 C-l Stretch con:|;c|>c:1n g
11 1101.12 C-F Stretch Alkyl halide
12 2164.70 C-H Stretch Alkane
13 538 C-l Stretch conTScI)an g
14 1066.90 C-F Stretch Alkyl halide
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Figure 2: FT-IR spectral analysis of Tridax procumbens L

The FT-IR has proven to be a valuable tool for
characterization and identification of compounds or
functional groups (chemical bonds) presentze' 771t allows
the qualitative determination of organic compounds as
the appearance of the bands in the infrared spectrum at a
specific frequency, which is further influenced by the
surrounding functional groupszg. The results of FTIR peak
values and functional groups were represented in table 3
and figure 2. When the plant extract was passed into the
FTIR spectrum, the functional groups of the components
were separated based on its peaks ratio. The results of
FTIR analysis confirmed the presence of functional groups
such as alkanes (2925.47, 3372.78), alcohol (2831.50),
alkyl halide (1238.12, 1152.12, 1101.35, 1066.90, 673,
594, and 538), alkene (1642.78) and aromatic compounds
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(1425.92). Our study results correlates with previous
studyzg.

HPLC is a versatile, robust and widely used technique for
the isolation of natural products. HPLC can separate a
mixture of compounds and is used in phytochemistry and
analytical chemistry to identify, quantify and purify the
individual components of the mixture 30,31 Currently, this
technique is gaining popularity among various analytical
techniques as the main choice for fingerprinting study for
the quality control of herbal plants **.

In the present study, an aerial part of Tridax procumbens
L. was subjected to HPLC analysis in order to find out
some of phenolic and flavonoid compounds. Standard
such as gallic acid, ferulic acid, caffeic acid, rutin and
quercetin were used. The obtained result confirmed that
phytocompounds at different retention time for ferulic
acid (Rt 23.208), quercetin (Rt - 12.817), rutin (Rt -
10.792), caffeic acid (Rt - 9.042), gallic acid (Rt - 5.592)
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(table 4 and figure 3). Out of the five compounds, ferulic
acid was found to be high concentration (0.090 mg/ gm)
followed by quercetin (0.045 mg/ gm), caffeic acid (0.005
mg/ gm), gallic acid (0.002 mg/ gm) and rutin (0.002 mg/
gm).

Phenolic compounds are famous group of secondary
metabolites with wide pharmacological activities. Varied
biological activities of phenolic acids were reported.
Flavonoids are the largest group of phytonutrients, with
more than 6,000 types. Gallic acid, a naturally occurring
polyphenolic compound is extensively used in medicine
and chemical research and other industries including
pharmaceutical, cosmetic, and food industries®. Caffeic
acid is believed to have potential anti-inflammatory and
antioxidant properties. Ferulic acid has been reported to
posses’ antimicrobial, anti-inflammatory, antiabetic,
anticancer activities™".

Table 4: HPLC analysis of Tridax procumbens L.

UV Detector (280nm)

Re:ie:‘t:on Area Height  Concentration (mg/ gm) h::ir:‘nis::n:e
5.592 9263 202 0.002 Gallic acid
9.042 9412 267 0.005 Caffeic acid
10.792 7283 173 0.002 Rutin
12.817 60916 116 0.045 Quercetin
23.208 149268 1887 0.090 Ferulic acid

Flavonoids are associated with a broad spectrum of
health-promoting effects and are an indispensable
component in a variety of nutraceutical, pharmaceutical,
medicinal and cosmetic applications. This is because of
their antioxidative, anti-inflammatory, anti-mutagenic
and anti-carcinogenic properties . Quercetin inhibits
enzymes of the cytochrome P450 CYP1A, as well as
CYP3A4, and is found to be beneficial in metabolizing a
significant number of carcinogens and medications. Rutin
is found effective in the treatment of inflammation during
the chronic phase36.

Detector A (280nm)
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Figure 4: HPLC analysis of Tridax procumbens L.

In vitro anti inflammatory activity
HRBC membrane stabilization activity

In the present study, five different concentrations (20, 40,
60, 80, 100 pug/ml) of the aqueous extract of aerial parts
of Tridax procumbens L. has been evaluated for the HRBC
membrane stabilization activity. The percentage of
inhibition was ranging from 60% to 93% at 20-100 ug/ml.
Dose dependent inhibition for membrane stabilization
was observed in plant extract. The percentage of
inhibition for standard was 65%. The plant extract was
effectively inhibiting the heat induced hemolysis when
compared with standard. These results provided evidence
for remarkable antiinflammatory activity of plant extract
which might be due to the presence of phytochemicals
such as phenolic and flavanoids 3738 Our result consistent
with previous report 39,40,

Protein denaturation inhibition activity

Protein denaturation is one of well documented causes of

inflammation in conditions like rheumatoid arthritis*".

Production of auto-antigens in certain rheumatic diseases
I . . 42,43

may be due to in vivo denaturation of proteins .

Mechanism of denaturation probably involves alteration
in electrostatic, hydrogen, hydrophobic and disulphide
bonding. In the present study, the ability of plant extract

@
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at different concentrations (20, 40, 60, 80, 100ug/ml) to
inhibit protein denaturation was studied to assess the
anti inflammatory activity.

Table 5: HRBC Membrane stabilization activity of Tridax
procumbens

Concentration

S. No. % Stabilization
(ng/ml)
1 20 60£0.015
2 40 66.6+£0.010
3 60 73.3£0.016
4 80 80+0.015
5 100 9310.05
6 Aspirin (100ug/ml) 65+0.04

Values were represented as mean = S.D for three

determinations.

100pug/ml of the plant extract exhibited 88.9% of
inhibition followed by other concentrations like 80 g
(77.8%), 60 pg (77.6%), 40 pg (55.45%) and 20 g (44.6%).
Standard drug aspirin showed 35% of inhibition. Plant
extract showed the significant anti inflammatory activity
when compared with standard aspirin. Our result stated
that Tridax procumbens was capable of controlling the
production of auto antigen and inhibits denaturation of
protein during inflammation. Similar results were
observed from previous study .

Table 6: Protein denaturation inhibitory activity of Tridax
procumbens

Concentration

S.No. (ug/ml) % Inhibition
1 20 44.6+0.015
2 40 55.4+0.020
3 60 77.6£0.026
4 80 77.8+0.025
5 100 88.9+0.026
6 Aspirin (100ug/ml) 35+0.01

Values were represents as mean * S.D for three

determinations
Proteinase inhibitory activity

Neutrophils are known to be a rich source of proteinase
and are localized at lysozyme. It was previously reported
that proteinases of leukocytes play an important role in
the development of tissue damage during inflammatory
reactions and significant level of protection was provided
by proteinase inhibitors™. In the present study, the aerial
part of Tridax procumbens L. was subjected to determine
the proteinase inhibitory activity. Our plant extract
showed significant anti proteinase activity ranging from
16.6-75% at different concentrations (20-100pg/ml). Dose
dependent inhibitory activity was observed from plant
extract that is the highest value was found to be 75% at
100 pg/ml and it was significantly higher than that of
standard aspirin (62%).

ISSN 0976 — 044X

Table 7: Proteinase inhibitory activity of Tridax
procumbens

S.No. Concentration % Inhibition

(ng/ml)

1 20 16.6+0.025

2 40 31+0.020

3 60 50+0.015

4 80 66+0.016

5 100 75%0.015

6 Aspirin (100pg/ml) 62+0.01

Values were represents as mean + S.D for three

determinations
CONCLUSION

From the above result, it was concluded that the aqueous
extract of aerial part of Tridax procumbens L. showed
significant anti inflammatory activity in a dose dependent
manner which might be due to the presence of
phytochemicals such as phenolics and flavonoids. The
current study provides evidence for the traditional use of
Tridax procumbens L. against inflammatory disorders and
thus, further research are needed for the isolation of
bioactive components responsible for anti-inflammatory
activity.
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