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Abstract: The goal of this research is to examine the chemical composition of
the plant and identify the phytochemical constituents of the
endemic seagrass species in the Mediterranean Sea, Posidonia
oceanica, which has historically been used for a variety of
purposes. After doing chemical screening, the existence of
triterpenoid and phenolic proteins was discovered. Using
preparative thin-layer chromatography and flash column
chromatography techniques, seven phenolic compounds were
isolated from the methanolic extracts of several plant parts.
Namely decyl gallate, sinapinic acid, alpha-methyl cinnamic acid,
acetosyringone, and chlorogenic acid from leaves, 4-
ethoxycoumarin from rhizomes, and syringic acid from roots. The
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structures of these compounds were elucidated using spectroscopic
methods such as 'H and 13C-NMR. The spectra were analyzed and
visualized using Mnova software and compared with standard
spectra from the Willy spectra database, biological magnetic
resonance data bank, and chemical book. This is the first report of
decyl gallate and 4-ethoxycoumarin from the plant. This study
contributes to the understanding of the phytochemical profile of
Posidonia oceanica and provides valuable insights into its potential
applications in various fields, including medicine, agriculture, and
industry.
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Introduction

Oceans are about 70% of the earth’s plant area, a large habitat with huge diversity
of diverse and unique organisms for its new and rich area of natural product research,
about 30,000 compounds were reported in 2008; more than 1000 compounds were
discovered every year [1]. The Mediterranean Sea has a rich biodiversity area of about
17,000 marine species, including about 27% of bacteria and archaea. 42% Animalia 14%
are invertebrate and 5% are plants with this unique diversity of marine life, and 30% are
endemic species [2]. Seagrass plants in the Alismatales order are the only marine
angiosperm plants with more than 60 species in the four families Posidoniaceae,
Zosteraceae, Hydrocharitaceae, and Cymodoceaceae. They are distributed in 191 counters
with meadows ranging from 177 000 to 600 000 km? [3]. There are nine species of
Posidonia genus eight in Australia, and Posidonia oceanica is endemic to the Mediterranean
Sea [4], As traditional medicine, it was used as medicine for sore throats and skin problems
in ancient Egypt and Italy. It was also used to treat inflammation, irritation, and lower limb
pain; it was even used as a remedy for acne and to treat colitis in Italy and Libya. In the
sixteenth century, Posidonia oceanica was used as padding for cushions and mattresses for
people with tuberculosis to prevent respiratory infections in Anatolia and even as a
treatment for diabetes and hypertension [5]. In Cyrenaica, the eastern region of Libya,
Posidonia oceanica leaf was used as a traditional medicine for colitis disease [6]. The leaf
extract is known for antioxidant activity related to the high phenolic compound
concentration in the plant [7], anti-diabetic activity [8], and antimicrobial activity [9], the
hydrophilic extract of leaves can prevent HT1080 human fibrosarcoma cell line invasion

[10], and the methanol extract has anti proliferative activity against the HepG2 cell line,
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Hep2 cell line, and HCT116 cell line, the plant balls methanol extract showed activity
against the HepG2 cell line, MCF7 cell line, and HCT116 cell line, the both extracts show
antiviral activity against the H5N1 virus [11], the rhizome shows antifungal activity[12], the
root ethanol extract has inhibition of the acetylcholinesterase enzyme butyrylcholinesterase
(BChE) enzyme which is related to Alzheimer disease and inhibition of the enzyme Trypsin
TYR enzyme which is related to Parkinson's disease [13] Posidonia oceanica was the center
of attraction for studies from the nineties of the last century until the present day.
According to [14], the first compound was reported in 1995 by [15]. From that time, more
than 50 compounds were reported, including 30 compounds from phenols. It is a derivative
of phloroglucinol, pyrocatechol, and pyrogallol, which are two of the tannins that form
unites, phenyl methane, phenyl ethan, and phenyl propane derivatives. The larger phenolic
compounds include chalcones, which were reported two times and four times for flavonoids
[16]. In 2014, the lignin family was reported in the plant rhizome by pyrolysis-gas
chromatography-mass spectrometry (Py-GC-MS) [17]. In 2012, the first neolignans were
reported [18]. There are two reports of terpenes first in Italy. 5-a-Cholestane derivatives
and cholest-5-ene derivatives The compound structures were determined by HNMR in 1984
[19]. The second report was in 2013. In Tunisia of novel methylated sesquiterpene the
structure determined by 1D and 2D NMR [20]. For volta organic compounds, the 2018
study was based around the Adriatic Sea of Italy the Headspace-solid phase
microextraction (HSSPME) was the extraction method, and compounds were detected with
gas chromatography-mass spectrometry (GC-MS/FID). reported compounds are
pentadecane, heptadecane, nonadecane, and dimethyl sulfide [21]. Our team reports
sixteen compounds from hexane Soxhlet extracts of the leaves, rhizomes, and roots, with
the first discovery of 3-ethyl-5-(2-ethylbutyl) octadecane, phytol, phytyl acetate, and
6,10,14-trimethylpentadecan-2-one [22]..

Experimental part

Characteristics of compounds

22 20
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Decyl gallate (1) Ci7H260s [23] was separated from leaves first column in two fractions first
fraction L-1 in solvent system 10:90 ethyl acetate: hexane as pure blue band and as
mixture with red band in the second fraction L-2 at solvent system 20:80, 30:70 ethyl
acetate: hexane the compound was isolated from the mixture by preparative thin-layer
chromatography and was registered as sample number 3 in NMR analysis, in 'H NMR
(DMSOd6, 500 MHz), in 'H NMR (DMSO-d®, 500 MHz), 6 0.85 (3H, t, J = 7.2 Hz, H-22),
1.27 (12H, m, H-16-21), 1.36 (2H, ddd, J= 8.58, 5.96,2.86 Hz, H-15), 1.63 (2H, dt, ] =
8.34, 6.96 H-14), 4.14 (2H, t, J = 6.52 Hz, H-10), 6.93 (2H,s, 1H), 8.92 (1H, s, H-12), 9.24
(2H, s, H- 12,11), in 13C NMR (DMSO-d®, 126 MHz): 6 13.89 (C-22), 22.03 (C-21), 25.50 (C-
15), 28.26 (C-19,18,17,16), 28.59 (C-14), 31.89 (C-20), 63.92 (C-20), 108.46 (C-20),
119.59 (C-20), 138.32 (C-20), 145.53 (C-20), 165.84 (C-20).

Sinapinic acid (2) Ci1:H120s [24,25] was isolated from preparative TLC of leaves L-3 fraction
with solvent system 10:90 ethyl acetate: hexane and was registered as sample number 2 in
NMR analysis, in 'H NMR (DMSO-d®, 500 MHz), d 3.80 (6H, s, H-11,10), 6.42 (1H, d, J=
15.89 Hz, H-13), 6.98 (2H, s, H- 6,4), 7.50 (1H, d, J= 15.87 Hz, H-12), 8.91 (1H, s, H-7),
12.14 (1H, s, H-16), in 3C NMR (DMSO-d®, 126 MHz): & 56.26 (C11,10), 106.84 (C-6,4),
115.94 (C-13), 124.26 (C-5), 138.09 (C-2), 144.74 (C-12) 148.36 (C-3,1), 167.80 (C-14).

o-Methyl cinamic acid (3) CioH1002 [26,27] was isolated from preparative TLC of leaves L-
4 fraction with solvent system 25:75 methanol: chloroform and was registered as sample
number 1 in NMR analysis, in *H NMR (DMSO-d®, 500 MHz), 6 2.02 (3H, d, J = 1.54 Hz, H-
12), 7.35 (1H, t, J= 7.04 Hz, H-2), 7.42 (2H, t, J= 7.59 Hz, H- 3,1), 7.46 (2H, d, J = 6.97
Hz, H-6,4), 7.60 (1H, s, H-11), 12.52 (1H, s, H-13), in 13C NMR (DMSO-dS, 126 MHz): & 14

125



Scientiae Radices, 3(2), 122-141 (2024)

(C-12), 128.52 (C-2), 128.64 (C-3,1), 128.89 (C-6,4), 129.72 (C-5), 135.70 (C-8), 137.85
(C-7), 169.68 (C-9).

o
137 °

Acetosyringone (4) CioH1204 [28,29] was isolated from preparative TLC of leaves L-5
fraction with solvent system 10:90 diethyl ether: hexane and was registered as sample
number 6 in NMR analysis, in *H NMR (DMSO-d®, 500 MHz d 2.52 (3H, s, H-14), 3.83 (6H,
s, H-13,12), 7.23 (2H, s, H-5,1), 9.34 (1H, s, H-11), in 3C NMR (DMSO-d®, 126 MHz): &
26.66 (C-14), 56.68 (C-13,12), 106.13 (C-5,1), 127.99 (C-6), 141.24 (C-3), 147.87 (C-4,2),
196.33 (C-7).

HO 16 24
20

Chlorogenic acid (5) CisHi809 [30,31] was isolated from preparative TLC of leaves L-6
fraction with solvent system 10:90 methanol: chloroform and was registered as sample
number 8 in NMR analysis, in ‘H NMR (DMSO-d®, 500 MHz), 6 1.78 (1H, dd, J = 13.02,7.76
Hz, H-16), 1.94 (1H, dd, J = 13.27, 3.52 Hz, H-14), 2.02 (2H, dt, J= 13.35,5.14 Hz, H-
16,14), 3.57 (1H, s, H-18), 3.93 (1H, s, H-17), 4.78 (1H, s, H-25), 4.93 (1H, s, H- 24), 5.07
(1H, dt, J = 11.01, 5.5 Hz, H- 19), 5.55 (1H, s, H- 20), 6.15 (1H, d, J = 15.9 Hz, H- 4),
6.77 (1H, d, J = 8.16 Hz, H- 10), 6.98 (1H, dd, J = 8.2,2 Hz, H- 11), 7.04 (1H, d, J = 2.05
Hz, H-7),7.42 (1H, d, J = 15.9 Hz, H- 5), 9.16 (1H, s, H- 12), 6.90 (1H, s, H- 13), 12.51
(1H, s, H- 23 in 13C NMR (DMSO-d®, 126 MHz): d 36.33 (C-14), 37.22 (C-16), 68.33 (C-17),
70.44 (C-19), 70.88 (C-18), 73.52 (C-15), 114.26 (C-7), 114.88 (C-4), 115.77 (C-10),
121.37 (C-11), 125.77 (C-6), 144.99 (C-5), 145.77 (C-8), 148.35 (C-9), 166.02 (C-2),
175.57 (C-21).
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4-Ethoxycoumarin (6) CiiH1003 [32,33] was isolated from preparative TLC of rhizomes
RH-1 fraction with solvent system 10:90 ethyl acetate: hexane and was registered as
sample number 5 in NMR analysis, in *H NMR (DMSO-d®, 500 MHz), ), d 1.43 (3H, t, ] =
6.98 Hz, H-14), 4.25 (2H, q, J = 7.03 Hz, H-13), 5.85 (1H, s, H-9), 7.34 (1H, ddd, J =
8.27,7.32,1.11 Hz, H-1), 7.37 (1H, dd, J = 8.31,1.12 Hz, H-3), 7.64 (1H, ddd, ] =
8.94,7.27.1.67 Hz, H-2), 7.77 (1H,dd, J = 7.93,1.62 Hz, H-6), in *C NMR (DMSO-d®%, 126
MHz): & 13.85 (C-14), 65.39 (C-13), 90.37 (C-9), 115.16 (C-5), 116.49 (C-3), 122.72 (C-1),
124.04 (C-6), 132.60 (C-2), 152.72 (C-4), 161.63 (C-10), 164.80 (C-8).

Syringic acid (7) CoH100s [34] was isolated from preparative TLC of roots T-1 fraction with
solvent system 10:90 ethyl acetate: hexane and was registered as sample number 4 in
NMR analysis, in H NMR (DMSO-d¢, 500 MHz), & 3.80 (6H, s, H-13,11), 7.20 (2H, s, H-
6,4), 9.19 (1H, s, H- 14), 12.60 (1H, s, H-9), in 3C NMR (DMSO-d®, 126 MHz): & 56.37 (C-
13,11), 107.27 (C-6,4), 120.53 (C-5), 140.89 (C-2), 148.03 (C-3,1), 167.39 (C-7).

Material and methods

Collection of plant material

The plant was collected in September 2019 from Garyounis Beach in Benghazi City,
east of Libya, and identified in the Botany Department by specialists. The plant was washed
with water, and then the plant parts, including leaves, rhizomes, and roots, were separated

from each other and washed with water twice to remove any remaining salts. Then, the
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plant parts were dried in a dark room using an air stream from a fan at 250C for eight
days.
Apparatus

Glass beakers, soxhlet extractors, glass condensers, glass funnels, separatory
funnels, glass columns, filter papers, UV analysis lamp 254, 365 nm, TLC plate holders,
preparative TLC plates, and TLC silica gel GF254 plate.

Chemicals

Methanol, hexane, chloroform, ethyl actate, diethayl ethers, Distilled water,
hydrochloric acid, sulfuric acid, ammonia solution, sodium chloride, sodium sulfate
anhydrous, tannic acid, bismuth nitrate, potassium iodide, mercury chloride, potassium
dichromate, and lead acetate.

Prepared reagents
Tannic acid solution, dragendorffs reagent, mayer’s reagent, potassium dichromate

solution.

Preparation of plant extracts

Maceration A

Based on [35] 1.5 kg of leaves, 1 kg of rhizomes, and 550 kg of roots were socked
in methanol for 45 days. The extracts were filtered and transferred to beakers. The leaf
extract volume was 7 L for the detection of any lipids that could be separated by freezing.
The leaf extract was stood in an ice bath for two days, the rhizome extract was 5 L, and
the volume was reduced by an air fan to 1 L and stored in the freezer for 2 days. The root
extract was 5 L, and the volume was reduced by an air fan to 450 ml. The ice path and
freezer were used, and there was no signal of lipid aggregation.
Maceration B

200 g of each plant part were extracted with a 2.5 L methanol-water mixture in a
ratio of 80:20 for three weeks. After extraction was completed, the extracts were filtrated
and transferred to beakers, and the extract volumes were reduced by an air fan to 500 ml.
Phytochemical Screening

A maceration extraction for 15 mg of each of the plant parts, leaves, rhizomes, and
roots, was done in three dark bottles with 250 ml of methanol for 14 days. The bottles
were shacked every two days, and the bottle cap was opened for five minutes to get any
gas bubbles out. The extracts were tested as agents in a screening test based on [36, 37,
38, 39, 40, 41].
Alkaloids Screening test
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a. Tannic acid test: a few drops of 10% tannic acid were added to the extract
solution if with precipitate is formed it's a positive result for alkaloids and proteins.

b. Dragendorff's test: Dragendorff's reagent preparation 0.5 g of bismuth nitrate
was transferred into an empty beaker, and 10 ml of concentrated hydrochloric acid was
added in another beaker. 4 g of potassium iodide was added and completely dissolved in
10 ml of distilled water, and every 1 ml of the reagent was added to 2 ml of the extract in
the test tube. A positive result was observed in the formation of an orange-red precipitate.

c. Mayer’s test: Mayer's reagent preparation: solution A of 1.358 g of mercury
chloride was dissolved in 60 ml of distilled water, solution B of 5 g of potassium iodide was
dissolved in 10 ml of water, then solution A was mixed with B and distilled water was
added to make the volume 100 ml. After a few drops, a positive result was observed by
yellowish or white precipitate formation.

Flavonoids and tannins screening test

a. Potassium dichromate test: a few drops of 20% potassium dichromate were
added to the extracts in the test tube. The positive result observed by yellow color
formation indicates the presence of tannins and phenolic compounds.

b. Lead acetate test: a few drops of 10% lead acetate were added to the extract
solution; if a white precipitate appeared, this indicated the presence of tannins, and if the
solution color turned yellow, that proved the presence of flavonoid.

Triterpenes screening test

Saikowski test: 2 ml of extract was mixed with 2 ml of chloroform, and 3 ml and a
few drops of concentrated H2SO4 were added carefully and shaken well. The positive result
for the presence of terpenoids was observed by the appearance of a reddish brown color in
the interphase.

TLC screening

The screening tests were carried out on a collated silica gel GF254 plate (10 x 5
cm). Each plate was divided into two areas, and two solvent systems were selected. The
silica gel plates were visualized under ultra-violate light (254 and 360 nm) and exposed to
ammonia viper based on [42].

Liguid-liquid extraction fractionation

Based on [43] the extracts from maceration A were separated into nonpolar, semi-
polar, high-polar, and residual fractions by the liquid-liquid extraction technique at a ratio
of 50:40 for the methanolic extract and three solvents: hexane, chloroform, and ethyl
acetate. The process was repeated three times for each solvent, and water and sodium

dichloride were used to increase the rate of extraction and separation with the chloroform
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and ethyl acetate fractions. In the case of leaves and rhizomes, in the leaf fraction process,
two layers of molecule aggregation were separated: the first between the methanolic layer
and chloroform layer, and the second between the methanolic layer and ethyl acetate
layer. These two layers and all fractions were dried and weighted. For maceration B, the
extracts were separated by liquid fractionation extraction with hexane and ethyl acetate.
Fractions Thin-layer chromatography profile

All crudes from the maceration process were screened in TLC by the solvent system
ethyl acetate: hexane in four ratios: 0:100, 10:90, 25:75, 50:50, and 25:75.
Flash Column chromatography

The column was prepared based on [44]. The work focused on nonpolar and semi-
polar fractions a silica gel with mish 70 to 230 were used to make sure the column
achieved the most possible separation ability a hand pump used to remove any air bubbles
and fix any crack in the silica gel stationary phase, a uv light lamp was used for observation
of the eluates Movement from the column and their Fluorescence color, and each fraction
was spotted in collated TLC silica gel GF254 plate (10X5 cm) and run by different solvent
systems (diethyl ether: hexane, ethyl acetate: hexane, methanol: ethyl acetate, methanol:
chloroform).
Leaves column 1

The hexane crude of 0.777 g and chloroform crude of 0.444 g from the liquid-liquid
fractionation of Maceration A were mixed together, and the total crude weight of 1.22 g for
the first column to run by was two solvent systems ethyl acetate: hexane and methanol:
ethyl acetate.
Leaves column2

The work was based on fractions from number 4 to 10 in column 1 with crude
weight of 0.750 g and the column solvent system was diethyl ether: hexane.
Leaves column 3

The work was based on the residual leaves crude from the liquid-liquid extraction
fractionation of Maceration B. The crude weight was 1.2 g, and three solvent systems were
used: hexane, chloroform, and methanol.
Rhizomes column

The hexane crude 1.8 g and chloroform crude 138 mg from the liquid-liquid
extraction fractionation of rhizomes extract from Maceration A were mixed together, the
column crud was 1.938 g, the solvent systems were ethyl acetate: hexane, fraction 1,2 was
mixed and moved to preparative TLC for purification, and methanol was added to the

column by a 5% ratio, and two new fractions were isolated in 80% methanol and 100%
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methanol. After the column was 100 methanol, a new solvent, chloroform, was added to
the column in a 5% ratio, and the new fraction was separated in a 90:10 chloroform:
methanol system.
Roots column

The hexane crude weight was 1.840 g for the column, and 1.540 g was used with
the ethyl acetate: hexane solvent system.
Preparative thin layer chromatography

Merck DC-Fertigplatten glass TLC plates with silica gel (10x20 cm, 20x20 cm, 60F-
254) were used, and ethyl acetate and hexane were the solvent systems. After the
compounds separated in silica gel, the silica was cut and filtrated with a glass funnel and
filtration paper to remove the compounds from the slice gel. The isolated compounds were
spotted on TLC and visualized under ultra-violate light (254 and 360 nm).

Results and discussion

Flash columns result

Table 1. Leaves column 1 fraction movement in TLC by their separation system

TLC solvent system: AcOEt : Hexane Fraction number Visible in UV 365nm
0:100 0 No spot
10:90 1 Blue band
20:80 2 Blue and red bands
30:70 3 Blue and red bands
40:60 4 Red band and Tail
50:50 5 Red band and Tail
60:40 6 Red band and Tail
70:30 7 Red band and Tail
80:20 8 Red band and Tail
90:10 9 Red band and Talil
100:0 10 Red band and Talil

Methanol: Ethyl acetate
0:100 0 No spot
10:90 0 No spot
20:80 1 Blue band
30:70 3 No spot
40:60 4 No spot
50:50 5 No spot
60:40 6 No spot
70:30 7 No spot
80:20 8 Blue band
90:10 9 No spot
100:0 10 No spot
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For leaves, the first column fraction L-1 was isolated as a blue band in a solvent
system ratio of 10:90 ethyl acetate: hexane, and L-2 was separated as a mixture of two
bands, blue and red, with solvent system ratios of 20:80 and 30:70 ethyl acetate: hexane.

This fraction was selected for preparative TLC purification.

Table 2. Leaves column 2 fraction movement in TLC by their separation system.

TLC solvent system Et,O : Hexane Fraction number Visible in UV 365nm
0:100 0 No spot
10:90 1 No spot
20:80 2 Blue Spot and Multiple Bands
30:70 3 Blue Spot and Multiple Bands
40:60 4 Multiple bands
50:50 5 Tail
60:40 6 Tail
70:30 7 Tail
80:20 8 Tail
90:10 9 Tail
100:0 10 Tail

Table 3. Leaves column 3 fraction movement in TLC by their separation system

TLC solvent system: AcOEt : Hexane Fraction number Visible in UV 365nm

0:100 0 No spot

10:90 1 No spot

20:80 2 No spot

30:70 3 No spot

40:60 4 No spot

50:50 5 No spot

60:40 6 No spot

70:30 7 No spot

80:20 8 No spot

90:10 9 No spot

100:0 10 No spot

Methanol: Chloroform

0:100 0 Blue Spot and Multiple Bands
10:90 1 Blue Spot and Multiple Bands
20:80 2 Blue Spot and Multiple Bands
30:70 3 Tail

40:60 4 Tail

50:50 5 Tail

60:40 6 Tail

70:30 7 Tail

80:20 8 Tail

90:10 9 Tail

100:0 10 Blue Spot and Multiple Bands

After the solvent system reattached 100% ethyl acetate, the methanol was added
by a ratio of 5% each time to run the column, and two new fractions L-3 and L-4 were

separated in solvent system ratios of 40:60, 80:20 methanol: ethyl acetate, the remand
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crude fractions from 4 to 10 were mixed and dried, then investigated by column 2, and the
L-5 fraction with solvent systems 20:80, 30:70 diethyl ether, and hexane was separated.
The L-6 fraction was separated from the leaf residual fractions from the liquid-liquid
fractionation of Maceration B in solvent systems 10:90, 20:80 methanol, and chloroform.
Only the RH-1 fraction was isolated from rhizomes as blue bands in solvent system ratios of
10:90 and 20:80 of ethyl acetate: hexane, and fraction T-1 was separated from roots as

blue bands in solvent system ratios of 10:90 of ethyl acetate:hexane.

Table 4. Rhizomes column1 fraction movement in TLC by their separation system

TLC solvent system: AcOEt : Hexane Fraction humber Visible in UV 365nm
0:100 0 No spot
10:90 1 Blue band
20:80 2 Blue band
30:70 3 Tail
40:60 4 Tail
50:50 5 Tail
60:40 6 Tail
70:30 7 Tail
80:20 8 Tail
90:10 9 Tail
100:0 10 Tail

Table 5. Roots column fraction movement in TLC by their separation system.

TLC solvent system: AcOEt : Hexane Fraction number Visible in UV 365nm
0:100 0 No spot
10:90 1 Blue band
20:80 2 No spot
30:70 3 No spot
40:60 4 No spot
50:50 5 No spot
60:40 6 No spot
70:30 7 No spot
80:20 8 No spot
90:10 9 No spot
100:0 10 No spot

Preparative TLC result

The leaves fraction L-2 splatted to eluent C1 the blue spot which is less polar moved
up in the TLC and a mixture of red bands that remained without movement by solvent
system of ethyl acetate: hexane with ratio of 10:90 and with RF 0.35, eluent C1 was
compared to fraction L-1 in TLC and the spot movements indicated they are the same, in
addition four eluents that papers as blue spots were isolated two eluents C2 and C3
were isolated from fractions L-3 and L-4 as by solvent systems of methanol: chloroform
with ratio of 20:80 and25:75 with RF 0.90 and 0.20, C5 isolated from L-5 fraction from
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leaves second column with RF 0.24 by solvent systems of diethyl ether: hexane with ratio

of 10:90, and from leaves third column C6 eluent was isolated from fraction L-6 with RF

0.58 by solvent systems of methanol and chloroform with a ratio of 10:90.

Table 6. Selected fractions from plant parts columns for preparative TLC.

Fraction Column  Fraction Preparative TLC . Fraction
Ratio .
source number  symbol solvent system splatting
Leaves 1 L-1 AcOEt : Hexane 10:90 0
Leaves 1 L-2 AcOEt : Hexane 10:90 2
Leaves 1 L-3 MeOH : CHCls 20:80 2
Leaves 1 L-4 MeOH : CHCl3 EtO 25:75 2
Leaves 2 L-5 Hexane 10:90 2
Leaves 3 L-6 MeOH : CHCI3 10:90 2
Rhizomes 1 RH-1 AcOEt : Hexane 10:90 3
Roots 1 T-1 AcOEt : Hexane 10:90 3
Plant parts |/~
— Liquid-Liquid
ohytochemical fe— Plant extraction fractionation 1,2
screnning
e | [ T
| screnning | | screnning Roots Rhizomes Leaves
crude crude crude
J J
l l I [ ¥ T :r
Flash chromatography Fractions
column Fraction Fraction | | L-1, L-2,L-3,
T-1 RH-1 L-4 L-5
o TLC
| screnning

[ [
[J][ijl
|

!

£ — 1
Lo e ) o) (o) (o) e (e

Fig 8. The process of Phytochemical analysis

For rhizomes, the RH-1 fraction was splatted into three components: C3A and C3C, two

groups of bands, and C3B eluent as a blue spot, which have been purified in the second

preparative TLC by a solvent system of ethyl acetate: hexane with a ratio of 10:90 and

with RF 0.23 and registered as C6 eluent. The last eluent is C7 as a blue spot from roots T-
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1 fraction by a solvent system of ethyl acetate: hexane with a ratio of 10:90 and with RF
0.18.

Table 7. Isolated compounds from Preparative TLC.

Fraction Preparative TLC Ratio Isolated RF Weight [mg]
symbol solvent system eluents
L-2 AcOEt : Hexane 10:90 Ci 0.35 0.20
L-3 MeOH : CHCIz 20:80 C2 0.90 0.18
L-4 MeOH : CHCIz 25:75 C3 0.20 0.17
L-5 Et.0 : Hexane 10:90 C4 0.24 0.18
L-6 MeOH : CHCI3 10:90 C5 0.58 0.21
RH-1 AcOEt : Hexane 10:90 C6 0.23 0.23
T-1 AcOEt : Hexane 10:90 Cc7 0.45 0.18
Conclusion

The examination of Posidonia oceanica plant components as a possible source of
natural products has produced encouraging findings. It was discovered that the main
substances in the plant parts extraction and chromatography separation processes were
derivatives of phenolic acid. Five isolated compounds were obtained from the leaves, which
turned out to be a rich source of compounds. These compounds included two derivatives of
gallic acid (decyl gallate and acetosyringone) and three derivatives of cinnamic acid
(sinpinic acid, alpha-methyl cinnamic acid, and chlorogenic acid). In addition, 4-
ethoxycoumarin was isolated from the rhizomes, and another derivative of cinnamic acid,
syringic acid, was isolated from the roots. As chemosystematics, all The isolated
compounds are from the phenylpropanol pathway [45]. Among these seven phenolic
compounds,.This is the first report of decyl gallate, a 4-ethoxycoumarin, from the plant.
Decyl gallate is its gallic acid derivative and has been reported from Coryphantha
macromeris [46]. 4-ethoxycoumarin is its coumarin derivative and has been reported from
Zanthoxylum zanthoxyloides (Lam.) B. Zepernich and Timler [47], Citrus hystrix DC [48]. As
a biological activity, decyl gallate has anti-fungal activity against Candida spp.,
Cryptococcus spp., Paracoccidioides spp., and Histoplasma capsulatum [49], anti-
Paracoccidioides activity [50], 4-ethoxycoumarin is known for its anti-microbial properties
[51], for the remand compounds biological activity, Sinpinic acid has anti-oxidant, anti-
microbial, anti-inflammatory, anti-cancer, and anti-anxiety activity [52], chlorogenic acid
has anti-oxidant and anti-spasmodic activity’s, inhibition of the HIV-1 integrase, and the
mutagenicity of carcinogenic compounds [53], and syringic acid has anti-oxidant, anti-
microbial, and anti-inflammatory activities and is used to prevent diabetes, CVDs, cancer,

and cerebral ischemia [54]. By comparing the extraction and isolation process results with
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the plant parts TLC screening, column fraction, and preparative TLC, we conclude that
Posidonia oceanica has a high concentration of highly polar compounds; furthermore, these
compounds are found in greater amounts in the rhizomes and roots than in the leaves.
Combine this with the diverse range of biological activity reported from the plant extract,
this increased the possibility of separating more compounds. These results show that
Posidonia oceanica is a promising natural product source. Novel bioactive compounds with
a range of pharmaceutical or agricultural applications may be discovered through additional

research and analysis of its chemical makeup and possible uses.
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