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Abstract
The Woodfordia floribunda  Salisb. plant is significant in the domains of medicinal chemistry and
pharmacology. The phytoconstitutents such as diterpene alcohol, alkaloids, tannins and phenolics are
qualitatively verified by phytochemical analysis. Literature shows that W. floribunda  possess anti-
inflammatory, antioxidant as well as anticancer properties. The primary goal of this research is to prove
ability of phytol to reduce inflammation by carrageenan induced paw edema model. This acyclic diterpene
alcohol is found in aromatic herbs and essential oils such as Cleome serrate and Lantana radula. The dried
leaves of W. floribunda used for the ethanolic extraction by Soxhlet. Phytol is obtained by successive
fractionation and which is monitored by thin layer chromatography and GC-MS. The isolated phytol was
characterized by IR, 1H-NMR, COSY and C13-NMR spectroscopy. Phytol was administered to Wistar rats at
dose size 1 mg/kg, 5 mg/kg and 10 mg/kg with paw edema model for its in vivo anti-inflammatory potency.
Diclofenac (5 mg/kg) was used as standard. Phytol shows significant anti-inflammatory potency due to
the release of prostaglandins (69.21%), histamines (37.54%) and bradykinins (49.76%). Phytol shows
significant anti-inflammatory potency due to the release of Serotonin (37.54%) prostaglandins (61.59%)
and histamines (70.0%).
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1. Introduction

The medicinal plant has great importance in the field of
phytochemistry. The W. floribunda belongs to the family Lythraceae
and commonly it is known as Dhataki.  All parts of this plant having
medicinal properties. The Dhataki flowers   are   used   extensively
in   the preparation of asava and aristha containing self-gene rated
alcohol (Nautiyal, 2017). Treatment of many diseases has been
greatly aided by ayurvedic knowledge. The consumption of ayurveda
day-by-day increasing due to its importance. Phytol is an herbal
phytochemical phytoconstituents that is extensively spread in nature
(Gyawali et al., 2020). Phytolisan unsaturated alcohol found in plants
as chlorophyll, has a branched chain structure (Felix and Katharina,
2012). It is used as a fragrance component, also the phytol has
numerous biological effects so the researcher focuses on its
phytochemical applications (Mikailu et al., 2022). The silver
nanoparticle prepared from the plant, W. floribunda shows anti-
inflammatory activity (Korde et al., 2020). Phytochemicals are active
ingredients and these phytochemicals possess therapeutic properties
which are very usefully considered as medicine or drug. In ancient
times, many countries use the natural source of phytol from fish and
barley. The phytol has similar chemical entities known as diterpenoids.

The diterpenoids are seen in vitamins E and K and also some amount
in tocopherols. The phytol is an acyclic triterpene and is mostly
observed in aromatic plants. In the chronic phase of arthritis, the
phytol plays an important role. It has a preventive effect on
microscopic and macroscopic inflammation. The phytol mostly uses
arthritis and ameliorating effect in rats (Tanaka and Kashiwada, 2021).
So, efficacy of phytol is evaluated in current research work by
carrageenan induced paw edema model as a new method of analysis.
Carrageenan used for inflammation in the paws of animals. In addition,
phytol inhibits the paw edema caused by prostaglandin E2,
histamine, serotonin and bradykinin (Carvalho et al., 2020).

Cartilage, synovial membrane and bone in joints are the primary
targets of arthritis, making it the most prevalent inflammatory disease.
There were important biological activities and modes of action
associated with phytol and its derivatives. The recent trend reports
the effect of W. floribunda on bacteria, arthritis pain and inflammation
remedies (Islam et al., 2018). The significance of bioactive constituents
in ethanopharmacological research (Piwowarski et al., 2014) is derived
from the fact that traditional medicine is very effective in this field.
The W. floribunda plant is crucial for treating arthritis.
Antiproliferative activity against four different cancer cell lines was
observed in vitro and the resulting phytol derivatives were found to
be cytotoxic (Gliszczyska et al., 2021). W. floribunda can be used to
treat health problems. It has a wide range of secondary metabolites,
such as saponins, flavonoids, alkaloids, phenols, glycosides and
sterols. The screening process could be helped by finding bioactive
principles and making new medicines. By using GC-MS analysis, the
crude  ethanolic extract was evaluated and getting information about
different phytoconstitutents and bioactive compoundspresent in W.
floribunda (Pawar et al., 2021). This investigation attempts to identify
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the phytochemical components present in the plant W. floribunda.
The active extract was studied using a variety of models (Raghuvanshi
and Nuthakki, 2021). The bioactive phytoconstitutents of steroidal
saponins, tannins, flavonoids, steroids and terpenoids are found in
the crude methanolic extract of W. floribunda (Groverand and Patni,
2013). Soxhlet, apparatus was used to carry out extraction. Semi-
suspension liquid was obtained followed by filtration. The crude
liquid isolated was purified by successive fractional extraction (Abate
et al., 2021). The fraction No. 5 observed as oily droplets verified by
TLC as a single spot. Which is identified as phytol after
characterization IR, 1H-NMR and C13-NMR, COSY. The dose
dependent (1 mg/kg, 5 mg/kg and 10 mg/kg) anti-inflammatory activity
was evaluated by using carrageenan induced paw edema model
(Bharathi et al., 2021).

2.  Materials and Methods
2.1 Plant collection and identification

The plant leaves of W. floribunda are obtained from the Sahyadri
(Rajur, Tal-Akole) forest in the Ahmednagar district of Maharashtra,
India. The herbarium was prepared and it will be submitted to the
Botanical Survey of India in Pune, India. It is authenticated by the
Indian Botanical Survey of India, made sure that the leaf samples in
the herbarium (No. BSI/WRC/Iden.Cer./2021/1905210003955) were
from the right plant.

2.2 Plant profile

The given medicinal plant W. floribunda is commonly known as fire

flame in hindi called Dhaay ke phool and in Sanskrit it is called
Gucchapushpa.The flowers are in bunches. The kingdom is Plantae
and having class Magnoliopsida, the family of this plant is Lythraceae
having Genus- Woodfordia and species-floribunda. The plant’s leaf
reached a height of about 3.5 m and it had long, spreading branches
with fluted stems. The blossoms are a stunning shade of red (Nautiyal
et al., 2017).

Figure 1:W. floribunda leaves.

2.3 Processing of plant material

The plant leaves are collected, dried and stored in shadow for 4-5
days. The dried leaves are grinded to get the powdered form which
was sieved and stored in air tight plastic bags at room temperature
(Roshanak et al., 2016).

  Figure 2: Flow sheet diagram of isolation of phytol (WF-03) from the pet ether extract of W. floribunda leaves.
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2.4 Preparation of leaves extract

The powdered leaves of W. floribunda was hot macerated with ethanol
solvent for five days (Redfern et al., 2014). The temperature ranging
between 60-900C for the extraction, after fractionation the mobile
phase use for the TLC was n-hexane:EtOAc:01drop methanol 3:6:0.5
(Phatangare and Deshmukh et al., 2017).

2.5 Identification of the components using GC-MS analysis

The plant of W. floribunda pet ether leaf extract GC-MS

chromatogram showed 9 main peaks, corresponding to nine
compounds. (Figure 3). Table 1 displays the retention times (RTs)
and molecular weights of the principle peaks. Sophisticated analytical
instrument facility (SAIF) provided a library of more than 65,000
patterns to aid in the interpretation of GC-MS mass spectra. The
unknown substance’s spectrum was compared to the spectra of
recognised substances kept in the NIST library. All of the test
material’s constituents were identified and their molecular weights
and structures were calculated.

Figure 3: The chromatogram of W. floribunda leaves ethanolic extract.

  Table 1: GC-MS analysis of an ethanolic extract of W.floribunda  (Source of reference: Dr. Duke’s phytochemical
and ethnobotanical database)

Anti-inflammatory,
antimicrobial, 
antiprotozoal,
nephroprotective,
antidiabetic

426C30H50O33.24Lupeol9.

Antioxidant430C29H50O232.44Vitamin E8.

Antioxidant430C29H50O230.89Vitamin E7.

Anti-inflammatory,
antioxidant,
antinociceptive

296C20H40O26.48Phytol6.

Antimicrobial306C20H34O226.288,11,14-E icosatrienoic acid (Z,Z,Z)5.

Antibacterial 489C28H43NO623.10
(5β)Pregnane-3,20β-diol,14α,18α-[4-
methyl-3-oxo-(1-oxo-(1-oxo-4-
azabutane-1,4-diyl)]-diacetate

4.

Antibacterial414C26H38O421.23Lupulon3.

Antioxidant,
auto-inflammatory 256C16H32O215.18n-Hexadeacanoic acid2.

Antioxidant, antitumor410C30H5010.50Squalene1.

Pharmacological
activities

Molecular
weight

Molecular
formulaRetention timePeak nameS. No.

Anti-inflammatory,
antimicrobial, 
antiprotozoal,
nephroprotective,
antidiabetic

426C30H50O33.24Lupeol9.

Antioxidant430C29H50O232.44Vitamin E8.

Antioxidant430C29H50O230.89Vitamin E7.

Anti-inflammatory,
antioxidant,
antinociceptive

296C20H40O26.48Phytol6.

Antimicrobial306C20H34O226.288,11,14-E icosatrienoic acid (Z,Z,Z)5.

Antibacterial 489C28H43NO623.10
(5β)Pregnane-3,20β-diol,14α,18α-[4-
methyl-3-oxo-(1-oxo-(1-oxo-4-
azabutane-1,4-diyl)]-diacetate

4.

Antibacterial414C26H38O421.23Lupulon3.

Antioxidant,
auto-inflammatory 256C16H32O215.18n-Hexadeacanoic acid2.

Antioxidant, antitumor410C30H5010.50Squalene1.

Pharmacological
activities

Molecular
weight

Molecular
formulaRetention timePeak nameS. No.

The sophisticated analytical instrumentation facility (SAIF), IIT
Bombay, constructed a GC-GC-TOF-MS facility. Purpose: to isolate

and identify organic components in a crude plant extract. Used instead
is a GC-MS attached to a Gerstel sampler, with attention paid to
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specifics like the two types of columns in use. Rxi 5-MS (30 m) and
Rxi 17 Sil MS (7 m) are the two columns used (2 m). Front injector
liquid injection, head space injection and stir sorptive extraction
using the cooled injection system and thermal desorption unit (CIS-
TDU). A higher precision can be achieved by separately setting the
temperatures of each column. Over a chromatographic peak of 50
MS, the MS may acquire at least 20 full-range spectra. Software
capability and increased sensitivity allow for a wider dynamic range
to be realised (Koelmel et al., 2020).

2.6 Separation of the compound from the extract

Column chromatography is used to separate out the various
components of the plant extract. Ethyl acetate and methanol are
used as the mobile phase to purify the compound’s constituent
parts during extraction (Mallavadhani et  al., 2017). After the column
was completely empty, we used thin layer chromatography (Figure
4) to verify that the components had been separated, and observed
a single spot, indicating that the compound was indeed pure.

Figure 4: The isolation pattern of isolated compound on thin
layer chromatography using iodine (A) UV detection
(B) and spraying reagent (C) (H2SO4: vanillin)
reagent.

After separation of the phytol, properties are checked as follows:

Density: 845 g/cm-3

Boiling point: 2060C-2130C

Odour: Odourless

2.7 Phytochemical analysis

Take 2.5 g of fine powder and individually soaked it in 15 ml of
various solvents for phytochemical analysis (Ethanol, chloroform,
methanol, benzene, and ethyl acetate) in a weight-to-volume (w/v)

ratio of 1.8. These may be left out at room temperature for 24 h
(Khoddami et al., 2013). For the phytochemical analysis, a crude
extract of the plants was prepared, kept in the refrigerator. The
following list of distinct bioactive phytoconstituents was evaluated
for in these extracts (Jaradat et al., 2015).

Table 2: Result of phytochemical analysis

++FeCl3 testTannins

+Frothing testSaponins

+HCl testPhlobotannins

+ShinodaFlavonoids

-Keller-KillaniCardiac  glycosides

++5% FeCl3 solution and  
dilutenitric acidTannin and phenolic

++Vanillin-sulphuric acidTriterpenes

-Liebermann-burchard
reactionSteroids

++Wagner’s test

+Mayer’s test

+Dragendorff’s test

Alkaloids

Result of 
ethanolic
extract

TestPhytoconstituents

++FeCl3 testTannins

+Frothing testSaponins

+HCl testPhlobotannins

+ShinodaFlavonoids

-Keller-KillaniCardiac  glycosides

++5% FeCl3 solution and  
dilutenitric acidTannin and phenolic

++Vanillin-sulphuric acidTriterpenes

-Liebermann-burchard
reactionSteroids

++Wagner’s test

+Mayer’s test

+Dragendorff’s test

Alkaloids

Result of 
ethanolic
extract

TestPhytoconstituents

(-): No presence, (+): Less presence, (++): Moderate presence, (+++):
High presence

2.8 Characterization of phytol by IR, H1-NMR, C13-NMR, COSY

Infrared spectroscopy is used to identify functional groups and
NMR spectroscopy is used to clarify structure (Simatzu 500 MHz)
(Figures 5 to 10).

Figure 5: Infrared spectrum of phytol.
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Figure 6: 1H-NMR spectrum of phytol.

Figure 7: 13C-NMR spectrum of phytol.
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Figure 8: MS spectrum of phytol.

Figure 9: COSY spectrum of phytol.

OH

Figure 10: Final structure of phytol (WF-03).

2.9 Anti-inflammatory activity

The LACSMI BIOFARMS PVT.LTD. Passaydan, Survey No.28/3/21
Samarth colony, Pimple Naka, Pune (Delivery note no. A-106/ 12/
03/2022) provided the rats (Wistar) weighing around (160-200 g).
The housed animal experiences 12 h light/dark cycles, 40-60%
humidity and 25-340C temperatures. Polypropylene cages were
prepared for the rats and a regular rodent feed and water were
provided. The animals fasted for 12 h before the experiment and
were not given any food or water (Saibaba et al., 1996).  Because
water can be harmful to living things, different measures are used to
ensure that it is suitable for human consumption (Mtewa et al.,
2021). W. floribunda is one of the most important medicinal plants
due to its anti-inflammatory activity, has an ethanoic extract dose
size depends on the weight of the animal and previous literature
(Poorniammal and Prabhu, 2022).The doses may be easily calculated
using the information provided in this study.

2.10 Drugs

The acquisition of Wistar rats weighing between 160 and 200 g
purchased from their respective companies, diclofenac (Pharma Cure
Laboratories Garha, Jalandhar) and carrageenan soy lecithin (Indore,
Madhya Pradesh, India) were utilised in the study.

2.11 Ethical considerations

According to the experimental protocol and procedure, the
Amruthwahini College of Pharmacy, Sangamner Dist., A. Nagar,
Maharashtra approved the proposal for the animal activity study.
Using a model of carrageenan-induced rat paw edema, it confirmed
the “Guidelines for care and use of animals in scientific research”
(Indian National Science Academy 1998, Revised 2000) (AVCOP/
IAEC/2021-22/1153/26/01). All the rats manually divided into three
groups (n = 6) after receiving doses of 1, 5 and 10 mg/kg p.o. of the
ethanolic extract as well as distilled water (control). The average
weight of Wistar rats was in between 150-200 g which is used to
calculate the dose size. Diclofenac (1 mg/kg) was administered as a
standard. Carrageenan (0.1 ml, 1%) was injected into the right hind
paw sub-planter in each rat. The injection volume of carrageenan
was determined using a plethysmometer (Medicaid System, Mode
No. PTH-707, New Delhi, India) at 0, 30, 60, 90, 120, 180, 240 and
300 min. After each interval, the following formula is used to compute
the percentage inhibition (PI) of edema: PI = 1 – Vt/Vc × 100, where
Vt and Vc are the volumes used for the comparison between the
Turkey and the edema control.  Among the many impacts of the
plant are its anti-inflammatory, antibacterial and antioxidant
properties. The ethanolic extract of W. floribunda produced
noticeably better results (p<0.05), demonstrating its anti-
inflammatory properties (Najda et al., 2021).
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2.12 Statistical analysis

Mean and standard error were calculated using one-way
ANOVA.Values of p<0.05 were considered statistically significant
(Kim, 2014). Statistical significance was defined as a p-value of 0.05
or less (Gupta and Kaushik, 2022)

3. Results
The concentrated extract was injected into the GC-MS analytical
device for analysis. The tool serves the information about the bioactive
constituents. GC-MS analysis was performed using the instruments
Agilent 7890, FID detector, Headspace injector, combipal autosampler
(SAIF, IIT, Bombay), and Jeol, Model Accu TOF GCV, Time of flight
analyser mass range 10-200 amu, mass resolution 6000. The results
were obtained and identified nine bioactive compounds by measuring
their retention time and peak area. The obtained compounds are
finger pointed in to the table and w.r.t. data with reported biological
activity by NIST. The many chemicals utilised in the inflammatory
process lessen the edema caused in the mouse paw (Vasconcelos et
al., 2011). From this authentication data, we go for separation of
compounds by using the Soxhlet and column chromatography and
other separation techniques use and isolate this bioactive compound
(Jabborova et al.; 2020; Ranau et al., 2021 ; Goli and Pratap, 2021).
Lastly, find out the anti-inflammatory activity by applying different
types of dose and it is compared with standard compound
(diclofenac).

3.1 Mass spectroscopy

Mass fragment  (m/z):- 296(M+), 149, 123, 95, 81, 71, 57, 43, 41,
31, 29 (Figure 8).

3.2 IR spctroscopy

From the IR spectrum, we observed that OH stretching observed at
3250 cm-1 to 3500 cm-1, whereas alkyl C-H stretching frequency at
2900 cm-1 and the C-O stretching frequency observed that 1005
cm–1. The double bond stretching frequency are at C=C bond due to
a-OH (Figure 5).

3.3 1H NMR (500 MHz, DMSO)

d 5.28 – 5.21 (m, 1H), 4.43 – 4.31 (m, 1H), 3.92 (d, J = 4.5 Hz, 2H),
1.92 (tt, J = 20.3, 10.1 Hz, 2H), 1.64 (s, 1H), 1.55 (s, 1H), 1.50 (ddd,
J = 19.7, 13.1, 6.6 Hz, 2H), 1.31 – 1.16 (m, 10H), 1.16 – 1.08 (m,
3H), 1.08 – 0.96 (m, 5H), 0.85 – 0.80 (m, 12H) (Figure 6).

3.4  13C NMR (126 MHz, DMSO)

d 135.90(s), 125.80(d), 57.99(t), 39.27, 37.29(t), 37.24(t), 37.14(t),
36.67(t), 32.56(d), 32.50(d), 27.86(d), 25.42(t), 25.12(t), 24.67(t),
24.31(q), 23.46( q), 22.92( t), 19.95 (q),19.89(q), 16.23(q) (Figure
7).

3.5 COSY

From the correlation spectroscopy (COSY), we confirmed that 5.25
d proton-coupled with 3.90 d proton, 3.90 d proton-coupled with
4.40 d proton, 1.90 d coupled with 1.00 d, 1.10 d and 1.20 d proton,
also the 5.25 d and 3.90 both coupled with 1.50 d and 1.55 d protons
(Figure 9).

Table 3: Inhibition of paw edema in the percentage of phytol (n = 06) compared with standard (diclofenac)

Dose size 0 min 30 min 60 min 90 min 120 min 180 min 240 min 300 min

1 mg/kg 2.58 16.13 33.16 42.13 58.38 68.57 49.19 34.93

5 mg/kg 3.23 19.35 37.89 43.65 62.44 70.00 55.14 41.61

10 mg/kg 5.16 18.28 41.58 47.72 63.96 71.43 55.14 42.69

STD  5 mg/kg 2.58 32.80 48.42 60.91 68.34 80.48 76.14 70.27

Table 4: Edema in control (normal saline)

Animal 0 min 30 min 60 min 90 min 120 min 180 min 240 min 300 min

weight in g

200 1.50 1.89 1.86 1.97 1.98 2.09 1.97 1.86

180 1.53 1.86 1.93 1.98 2.02 2.12 1.99 1.88

170 1.62 1.82 1.94 2.01 1.94 2.15 2.01 1.91

180 1.55 1.93 1.87 1.97 2.05 2.09 1.96 1.87

170 1.54 1.85 1.90 1.98 2.00 2.05 1.89 1.54

170 1.56 1.86 1.94 1.96 1.99 2.11 2.04 1.89

SD 0.04 0.037 0.035 0.017 0.037 0.037 0.051 0.14

SEM 0.016 0.015 0.014 0.007 0.015 0.013 0.02 0.057

Mean  1.55 1.86 1.90 1.97 1.99 2.1 1.97 1.85
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  Table 5: The dose dependent anti-inflammatory activity of phytol (n = 06)

42.6955.1471.4363.9647.7241.5818.285.16
% Inhibition

0.0770.0750.0890.0760.0420.0500.0200.052SD

0.0320.0300.0360.0310.0170.0200.0080.021SEM

0.800.830.60.711.031.111.521.47Mean

0.820.740.540.630.991.131.531.54180VI

0.690.730.490.611.071.171.541.52170V

0.740.830.550.721.081.151.551.42160IV

0.780.910.690.790.981.141.521.45180III

0.910.880.640.781.021.071.491.46170II

0.840.870.710.751.061.041.521.41

10 mg/kg

160I

41.6155.1470.0062.4443.6537.8919.353.23% Inhibition

0.0360.0100.0230.0170.0250.0230.0450.033
SD

0.0150.0100.0230.0170.0250.0230.0450.013SEM

0.810.830.630.741.111.181.501.50Mean

0.820.860.590.741.061.221.711.51155VI

0.770.840.650.721.191.191.531.45165V

0.790.790.610.691.151.161.481.48175IV

0.830.820.560.711.021.081.411.53170III

0.790.860.720.811.121.241.421.52175II

0.870.840.660.751.151.221.461.54

5 mg/kg

160I

34.9349.1968.5758.3842.1333.1616.132.58
% Inhibition

0.03100.0420.0560.0560.0560.0350.0580.014SD

0.01260.0170.0230.0220.0230.0140.0230.057SEM

0.900.940.660.821.141.271.561.51Mean

0.900.880.680.761.191.251.531.51185VI

0.850.940.690.881.211.261.551.51165V

0.910.920.610.791.051.291.491.52175IV

0.890.910.630.771.141.311.661.5195III

0.950.990.690.881.151.281.591.53185II

0.920.980.680.861.121.211.541.49

1 mg/kg

175I

300
min
test

240
min
test

180
min
test

120
min
test

90
min
test

60
min
test

30
min
test

0
min
test

Fraction
in dose

Animal 
weight in 

g
S. No.
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% Inhibition

0.0770.0750.0890.0760.0420.0500.0200.052SD

0.0320.0300.0360.0310.0170.0200.0080.021SEM

0.800.830.60.711.031.111.521.47Mean

0.820.740.540.630.991.131.531.54180VI

0.690.730.490.611.071.171.541.52170V

0.740.830.550.721.081.151.551.42160IV

0.780.910.690.790.981.141.521.45180III

0.910.880.640.781.021.071.491.46170II

0.840.870.710.751.061.041.521.41

10 mg/kg

160I

41.6155.1470.0062.4443.6537.8919.353.23% Inhibition

0.0360.0100.0230.0170.0250.0230.0450.033
SD

0.0150.0100.0230.0170.0250.0230.0450.013SEM

0.810.830.630.741.111.181.501.50Mean

0.820.860.590.741.061.221.711.51155VI

0.770.840.650.721.191.191.531.45165V

0.790.790.610.691.151.161.481.48175IV

0.830.820.560.711.021.081.411.53170III

0.790.860.720.811.121.241.421.52175II

0.870.840.660.751.151.221.461.54

5 mg/kg

160I

34.9349.1968.5758.3842.1333.1616.132.58
% Inhibition

0.03100.0420.0560.0560.0560.0350.0580.014SD

0.01260.0170.0230.0220.0230.0140.0230.057SEM

0.900.940.660.821.141.271.561.51Mean

0.900.880.680.761.191.251.531.51185VI

0.850.940.690.881.211.261.551.51165V

0.910.920.610.791.051.291.491.52175IV

0.890.910.630.771.141.311.661.5195III

0.950.990.690.881.151.281.591.53185II

0.920.980.680.861.121.211.541.49

1 mg/kg

175I

300
min
test

240
min
test

180
min
test

120
min
test

90
min
test

60
min
test

30
min
test

0
min
test

Fraction
in dose

Animal 
weight in 

g
S. No.
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   Table 6: Effect of a subcutaneous injection of diclofenac as a standard. Values are the mean ± SEM of six animals

0.60 ± 0.036**0.78 ± 0.031***1.03 ± 0.0171.11 ± 0.0201.52 ± 0.08**1.47 ± 0.02110 mg/kg

0.63 ± 0.023***0.74 ± 0.017***1.11 ± 0.0251.18 ± 0.0231.50 ± 0.045**1.50 ± 0.0135 mg/kg

0.66 ± 0.023***0.82 ± 0.022***1.14 ± 0.0231.27 ± 0.0141.56 ± 0.023***1.51 ± 0.0571 mg/kg

0.41 ± 0.090.63 ± 0.090.77 ± 0.0210.98 ± 0.0161.25 ± 0.0231.54 ± 0.055Standard 
(5 mg/kg)

2.10 ± 0.0131.99 ± 0.0151.97 ± 0.0071.91 ± 0.0131.86 ± 0.0151.55 ± 0.014Control

180 min120 min90 min60 min30 min0 minTreatment 
(mg/kg)

0.60 ± 0.036**0.78 ± 0.031***1.03 ± 0.0171.11 ± 0.0201.52 ± 0.08**1.47 ± 0.02110 mg/kg

0.63 ± 0.023***0.74 ± 0.017***1.11 ± 0.0251.18 ± 0.0231.50 ± 0.045**1.50 ± 0.0135 mg/kg

0.66 ± 0.023***0.82 ± 0.022***1.14 ± 0.0231.27 ± 0.0141.56 ± 0.023***1.51 ± 0.0571 mg/kg

0.41 ± 0.090.63 ± 0.090.77 ± 0.0210.98 ± 0.0161.25 ± 0.0231.54 ± 0.055Standard 
(5 mg/kg)

2.10 ± 0.0131.99 ± 0.0151.97 ± 0.0071.91 ± 0.0131.86 ± 0.0151.55 ± 0.014Control

180 min120 min90 min60 min30 min0 minTreatment 
(mg/kg)

    Figure 11:  The % inhibition of sample dose size (1 mg/kg).

   Figure 12: The % inhibition of sample dose size (5 mg/kg).
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Figure 13: The % inhibition of sample dose size (10 mg/kg).

Figure 14: Release in histamine (1 h) serotonin and bradykinin (2 h) and prostandinin (3 h).

4.  Discussion
W. floribunda has been documented to have anti-inflammatory
properties (Verma et al., 2012). (Kirtikar and Basu 1933) published
and exhaustive report in the field of Indian medicinal and aromatic
plant research. Separation methods are followed in sequence of such
as Soxhlet, column chromatography and preparative TLC are used
to isolate the bioactive component phytol (Manousi et al., 2019). In
GC-MS, the different finger prints are observed on the basis of retention
time such as squalene, n-hexadecanoic acid, lupulon, 5-methyl-3-
oxo-(1-oxo-4-azabutane-1,4-diyl), and 14-, 18-[4-methyl-3-oxo-(1-

oxo-4-azabutane-1,4-diyl)] are components of the ethanolic extract
obtained from W. floribunda by -diacetate, phytol, vitamin E and
8,11,14-E icosatrienoic acid (Z,Z,Z). The phytochemical analysis
shows a significance of alkaloids, triterpenes, tannins, phenolic and
flavonoids. Phytol is diterpene (Mathew and Ramavarma et al.,
2019). Spectroscopy methods like Mass, IR.1H NMR and C13NMR,
COSY were used to characterize the purified molecule. Raj et al.,
(2020) reported that phytol have anti-inflammatory potency by
carrageenan induced paw edema model (Khan and Kuntal, 2019 ;
Mohiuddin and Shareef, 2021).



436

5.  Conclusion

By separating the funnel, the semi-liquid pet ether extract was
prepared for the separation of a component with various organic
solvents based on polarity and non-miscibility. TLC single spot is
used to isolate and validate a single liquid ingredient. The isolated
liquid compound is identified as phytol (WF-03). The IUPAC name
is (7R, 11R) -3, 7, 11, 15-tetramethylhexadec-2-en-1-ol. By using
IR, 1H-NMR, C13 NMR, COSY and mass spectrometry characterization
carried out. By using a model of paw edema caused by carrageenan,
the isolated compound anti-inflammatory effectiveness was
confirmed. Phytol significantly reduces inflammation (70.0%)
compared to the reference (Diclofenac 5 mg/kg). Serotonin, bradykinin
and prostaglandin release (37.54%), histamine release (61.59%) after
an hour and prostaglandin release (70.0%) show notable percentage
inhibition.

Acknowledgements

This research was fully supported by Yashwantrao Chavan
Maharashtra Open University Nashik. We also thank our colleagues
from the Agasti Arts Commerce and Dadasaheb Rupwateb Science
College Akole, who provided all the facilities for my research. We
thank Dr. Sanjay Takate, Head Department of Chemistry for
improving the quality of the research paper. The technical support
and instrumentation facility provide by the Savitribai Phule Pune
University, Pune and SAIF, IIT Bombay and Amrutwahini College
of Pharmacy. Finally, I am thankful to my guide Dr. D. V. Mane
(Regional Officer, YCMOU, Nashik) who provide all the information
and outline for my research work every time.

Financial support

The Minor Research Project (MRP) scheme was offered by the
Yashwantrao Chavan Maharashtra Open University, Nashik.
Letter No. (YCMOU/RO-47/2022).

Conflict of interest

The authors declare no conflicts of interest relevant to this article.

References
Abate, G.; Zhange, L.; Pucci, M. and Morbini, G. (2021). Phytochemical analysis

and anti-inflammatory activity of different ethanolic phyto-
extracts of artemisia annua L. Biomolecules, 11(7):975-995.

Bharathi, G.; Lalithau, V.; Ethumathi, P.; Sivakumar, T.; Selvi, P.; Kavitha, M. and
Navin, R. (2021). Plants and their derivatives as potential source in
treatment of alcohol withdrawal syndrome and other treatment
strategies: A review Ann. Phytomed., 10(2):36-43.

Carvalho, A.; Heimfarth, L.; Irwin, R. and Roberto A. (2020). Phytol, a
chlorophyll component, produces antihyperalgesic, anti-
inflammatory and ant arthritic effects: Possible NFkB pathway
involvement and reduced levels of the proinflammatory cytokines
TNF-a and IL-6. Journal of Natural Products, 83(4):1107-1117.

Daniel, R.; Thiago, V.; Cunha, M.; Henrique, A. and Lemos, P. (2007). Anti-
inflammatory and analgesic effects of the sesquiterpene lactone
budlein an in mice: Inhibition of cytokine production-dependent
mechanism. European Journal of Pharmacology, 562(1-2):155-163.

Emma, M.; Schymansk, L.; Neumann, S. and Miriam, N. (2016). Mass spectral
databases for LC/MS-and GC/MS-based metabolomics: State of the
field and future prospects. TrAC Trends in Analytical Chemistry,
78:23-35.

Felix, L. and Katharina, D. (2012). Fatty acid phytyl ester synthesis in
chloroplasts of rabidopsis. The Plant Cell, 24(5):2001-2014.

Gliszczynska, A.; Katarzyna, D.; Wietrzyk, J. and Maciejewska, G. (2021). Synthesis
of novel phytol-derived a-butyrolactones and evaluation of their
biological activity. Scientific Reports, 11(1):1-14.

Gupta, S.; Yadu N. and Kaushik, A. (2022). Analgesic and anti-inflammatory
activities of trayodashang guggulu, an ayurvedic formulation.
Phytomedicine Plus, 2(3):100-281.

Grover, N. and Patni V. (2013). Phytochemical characterization using various
solvent extracts and GC-MS analysis of methanolic extract of W.
fruticosa (L) Kurz. leaves. Int. J. Pharm. Sci., 5(4):291-295.

Goli, P., and Pratap (2021). Pharmacognostical and phytochemical studies
of Mollugo nudicaulis Lam.: A controversial plant origin ayurvedic
drug. Ann. Phytomed., 10(2):44-52.

Gyawali, R.; Bhattarai, B.; Bajracharya, S. and Bhandari, S. (2020). a-Amylase
inhibition, antioxidant activity and phytochemical analysis of
Calotropis gigantean (L.) Dryand. Journal of Health and Allied
Sciences, 10(1):77-81

Islam, M.; Ali, E.; Uddin, S. and Shaw, S. ( 2018).  Phytol: A review of biomedical
activities. Food and Chemical Toxicology, 121(2):82-94.

Jabborovau, D.; Kannepalli A. and Fayzullaeva, M. (2020). Isolation and
characterization of endophytic bacteria from ginger (Zingier
officinale Rosc.). Ann. Phytomed., 9(1):116-121.

Jaradat, N.; Hussen, F. and Ali, A. (2015). Preliminary phytochemical
screening, quantitative estimation of total flavonoids, total phenols
and antioxidant activity of Ephedra alata Decne. J. Mater. Environ.
Sci., 6(6):1771-1778.

James, R.; Kinninmonth, M.; Dariel, B.  and Verran, J.  (2014). Using soxhlet
ethanol extraction to produce and test plant material (essential
oils) for their antimicrobial properties. Journal of Microbiology
and Biology Education, 15(1):45-46.

Korde, P.; Ghotekar, S. and Pagar. T. (2020). Plant extract assisted eco-
benevolent synthesis of selenium nanoparticles: A review on plant
parts involved, characterization and their recent applications.
Journal of Chemical Reviews, 2(3):157-168.

Kim, H. ( 2014). Analysis of variance (ANOVA) comparing means of
more than two groups. Restorative Dentistry and Endodontics,
39(1):74-77.

Koelmel, J.; Stow, S.; Sartain, M. and Murali, A. (2020). Lipid annotator: Towards
accurate annotation in non-targeted liquid chromatography high-
resolution tandem mass spectrometry (LC-HRMS/MS) lipidomics
using a rapid and user-friendly software. Metabolites, 10(3):101.

Khoddami, A., Wilkes, M. and Roberts T. (2013). Techniques for analysis of
plant phenolic compounds. Molecules, 18(2):2328-2375.

Kritikar, K.R. and Basu, B.D. (1933). Indian Medicinal Plants. Vol. 3, L.M.
Basu, Allahabad, India, pp:17-89.

Khan, M. and Kuntal, D. (2019). Effect of solvents and extractors on
proximate analysis, pharmacognostical screening and
chromatographic analysis of Decalepis nervosa (Wight and Arn.)
Venter leaf: An endangered plant from Western Ghats region. Ann.
Phytomed., 8(2):64-74.

Mtewa, T., Yapuwa, H. and Mulwafu, W. (2021). Water testing for potential
phytochemical contamination and poisoning, in phytochemistry,
the Military and Health. Elsevier, 6(4):427-442.



437

Manousi, N., Sarakatsianos, I. and Samanidou, V. ( 2019). Extraction techniques
of phenolic compounds and other bioactive compounds from
medicinal and aromatic plants, in Engineering tools in the beverage
industry. Elsevier, 3(2)283-314.

Mohiuddin, M. and Shareef (2021).Extraction, and phytochemical analysis
and in silico antidepressant studies of aqueous extract of leaves of
Hibiscus sabdariffa L. Ann. Phytomed., 10(2):448-455.

Mikailu, S.; Obomate, N.; Ugochukwu, O. (2022). Anti-inflammatory,
fibrinolytic and antioxidant activities of the N-hexane extract of
Ficus sur forssk (Moraceae) leaves. Haya: The Saudi Journal of Life
Sciences, 7(2):44-50.

Mallavadhani, U.; Aparna, Y. and Mohapatra, S. ( 2017). Quantitative evaluation
of Boerhavia diffusa and its commercial formulations with respect
to its major bioactive marker, eupalitin galactoside, using high-
performance thin-layer chromatography. JPC-Journal of Planar
Chromatography-Modern TLC, 30(6):521-526.

Mathew, S.; Ramavarma, S. and Thekkekara, B. (2019). Preliminary assessment
on phytochemical composition, cytotoxic and antitumor efficacy
of Simarouba glauca  DC. leaf methanolic extract. Ann.
Phytomed., 8(2): 121-126, 2019.

Nautiyal, R.; Chaubey and Tiwari,C. (2017). W. floribunda Salisb: A backbone
herb for all Asava and Arishta. International Journal of Ayurveda
and Pharma Research, 5(6):80-83.

Najda, A.; Bains, A.; Chawla, P.; Kumar, A. and Balant, S.(2021). Assessment of
anti-inflammatory and antimicrobial potential of ethanolic  extract
of W. fruticosa flowers: GC-MS analysis. Molecules, 26(23):71-93.

Nautiyal, R. (2017). Woodfordia floribunda Salisb: A backbone herb for all
asava and arishta. Int. J. Ayur. Pharma Research, 5(6):84-88.

Pawar, S.; Gosavi, S.; Gorde, P. and Harak, S. (2021). Study of different
parameters on formulation, phytochemical and pharmacological
profile of liquorice wine. Nveo-natural volatiles and essential oils.
Journal Nveo., 8(5):13489-13504.

Piwowarski, J.; Granica,  S.  and  Zwierzyñska, M.  (2014).Role of human gut
microbiota metabolism in the anti-inflammatory effect of
traditionally used ellagitannin-rich plant materials. Journal of
Ethnopharmacology., 155(1)801-809.

 Phatangare, N. and Deshmukh, K.(2017). Isolation and characterization of
a-sitosterol from Justicia gendarussa  Burm. F.-An anti-
inflammatory compound. International Journal of Pharmacognosy
and Phytochemical Research, 9(9):1280-1287.

Poorniammal, R. and Prabhu, S. (2022). Antimicrobial and wound healing
potential of fungal pigments from Thermomyces sp. and Penicillium
purpurogenum in wistar rats. Ann. Phytomed., 11(1):376-382

Raghuvanshi R. and Nuthakki, V.(2021).Identification of plant-based
multitargeted leads for alzheimer’s disease: In vitro and in vivo
validation of W. fruticosa  (L.) Kurz. Phytomedicine, 91(1):153-
659.

Roshanak, M.; Rahimmalek and Goli, S. (2016). Evaluation of seven different
drying treatments in respect to total flavonoid, phenolic, vitamin
C content, chlorophyll, antioxidant activity and colour of green
tea (Camellia sinensis or C. assamica) leaves. Journal of Food
Science and Technology, 53(1):721-729.

Raj, H.; Upmanyu and Neeraj (2020). Anti-inflammatory effect of W.
fructicosa leaves ethanolic extract on adjuvant and carragenan
treated rats. anti-Inflammatory and antiallergy agents in medicinal
chemistry (Formerly Current Medicinal Chemistry-Anti-
Inflammatory and Antiallergy Agents), 19(2):103-112.

Redfern, O.; Rivelilson, M.; Freitas, J.; Venes, R. ( 2014). Phytol, a diterpene
alcohol, inhibits the inflammatory response by reducing cytokine
production and oxidative stress. Fundamental and Clinical
Pharmacology, 28(4):455-464.

Ranau, S.; Chandel, S.; Thakur, S. (2021).Isolation, identification and
characterization of cytospora chrysosperma associated with canker
disease of Salix alba L. Ann. Phytomed., 10(2):124-129.

Saibaba, P.;  Sales, G. and Stodulski, G. ( 1996). Behaviour of rats in their
home cages: daytime variations and effects of routine husbandry
procedures analysed by time sampling techniques. Laboratory
Animals, 30(1):13-21.

Tanaka, N. and Kashiwada, Y. (2021). Phytochemical studies on traditional
herbal medicines based on the ethnopharmacological information
obtained by field studies. Journal of Natural Medicines, 75(4):762-
783.

Vasconcelos, D.; Jacqueline, A.;  Leite, L.; Regina, P.;  Raquel, M.; Vitorino
 and Sandra  Mascarenhas,  R.  (2011). Anti-inflammatory and
antinociceptive activity of ouabain in mice. Mediators of
Inflammation. 11(2):1-11.

Verma, N.; Amresh,G.; Sahu, P.; and Mishra (2012). Anti-inflammatory and
antinociceptive activity of hydroethanolic extract of Woodfordia
fruticosa Kurz flowers. Pelagia Research Library Der Pharmacia
Sinica, 3(2):289-294

Pankaj H. Naikwadi, Narendra D. Phatangare and Dhananjay V. Mane (2022). Ethanopharmacological anti-
inflammatory study of phytol in ethanolic extract of Woodfordia floribunda Salisb.  Ann. Phytomed., 11(2):426-437.
http://dx.doi.org/10.54085/ap.2022.11.2.52.

Citation


