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Abstract

The present study was aimed to explore the phytoidda constituents present in various extarcts of
Ulva lactuca Linn and produce the FT-IR, TLC, UV-VIS and HPLGsprum profile forJ. lactuca.
Phytochemical screening of the extracts was caroigd according to the method described by
Harborne. For the HPLC analysis, the methanol: wd@t®55) was used as mobile phase. The results
of phytochemical analysis revealed the presencstesbids, phenolic groups, alkaloids, saponins,
tannins, glycosides and terpenoids Un lactuca. The UV- VIS profile of aqueous, ethanolic,
chloroform, petroleum ether and hexane confirmedoua metabolites and functional groups
presence in the crude extracts Wf lactuca. The HPLC profile ofU. lactuca ethanolic extract
showed some prominent and moderate peaks withréiffeetention time. The results of the present
study showed thdtl. lactuca may be rich sources of phytoconstituents which lwansolated and
further to exploit for developing plant based drimysvarious ailments.
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Introduction

Seaweeds have been employed as a source of brown seaweeds, are predominantly brown
food, fragrance and medicine for millennia due to the presence of the carotenoid
throughout the world. Seaweeds are fucoxanthin and the primary polysaccharides
commonly divided into three main groups present include alginates, laminarins, fucans
based on their pigmentation. Phaeophyta, or and cellulose 2. Chlorophyta, or green
seaweeds, are dominated by chlorophyll a and
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carrageenafls Marine  organisms  are
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potentially prolific sources of highly bioactive
secondary metabolites that might represent
useful leads in the development of new
pharmaceutical agents. During the last
decades, numerous novel compounds have
been isolated from marine organisms and
many of these substances have been
demonstrated to possess interesting biological
activities ®viz., antimicrobial® *, antiviral’,
antifungal *4, anti-allergic'®, anticoagulant*
and anticancel’. In general, these secondary

metabolites are an important source with a
variety of structural arrangements and
properties®.  Although a number of

phytochemical and bioefficacy studies were
carried out at global level, only few reports are
available on the bio-potential and biochemical
studies on the seaweeds from Gulf of Mannar
and Peninsular coast of Indt4d*® To fulfill

the lacuna, the present study was aimed to
explore phytochemical constituents present in
Ulva lactuca Linn.

Materialsand Methods

Collection of Materials

Ulva lactuca (Linn) was collected by
handpicking at Hare Island. The collected
samples were cleaned well with seawater to
remove all the extraneous matter such as
epiphytes, sand particles, pebbles and shells
and brought to the laboratory in plastic bags.
The collected samples were then thoroughly
washed with tap water followed by distilled
water. For drying, washed seaweeds were
blotted on the blotting paper and spread out at
room temperature in shade. The shade dried
samples were grounded to fine powder using
tissue blender. The powdered samples were
then stored in refrigerator for further use.
Preparation of extracts

30 g of air driedU. lactuca powder was
extracted with 180 ml of solvents viz.,
hexane, petroleum ether, chloroform, ethanol
and aqueous using soxhlet extractor for 8 h at
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a temperature not exceeding the boiling point
of the solvent. The agueous extracts were
filtered by using Whattman filter paper
(No.1) and then concentrated in vacuum at
40°C using Rotary evaporator. The residues
obtained were stored in a freezer -20° C until
further tests.

Preliminary Phytochemical Analysis

The different extracts olU. lactuca were
tested for the presence / absence of steroids,
phenolic compounds, alkaloids aminoacids,
tannins, saponins, flavonoids, cardiac
glycosides, anthraquinone and terpenoids.
Phytochemical screening of the extracts was
carried out by the method described by
Harborné®.

Proximate Analysis

The U. lactuca extracts were examined under
visible and UV light. These powdered
materials were also treated with various
reagents such as 50% nitric acid, acetone,
ethanol, 50% sulphuric acid, 1IN HCI and 1N
NaOH and changes in colour were recortfed
FTIR SPECTROSCOPIC ANALYSIS

FT-IR analysis was performed using Perkin
Elmer Spectrophotometer system, which was
used to detect the characteristic peaks and
their functional groups. The crude powder of
A. gangetica was passed into the FT-IR and
the peak values were recorded. Each and
every analysis was repeated twice and
confirmed the spectrufft,

UV-VIS gpectrophotometer and HPLC
analysis

For UV-VIS spectrophotometer and HPLC
analysis, the extract was centrifuged at 3000
rom for 10 min and then filtered through
Whatmann No. 1 filter paper using high
pressure vacuum pump. The sample is diluted
to 1:10 with the same solvent. The crude
extracts containing the bioactive compound
was analyzed spectroscopically for further
confirmation. To detect the UV-VIS spectrum
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profile of the crude extracts &f. lactuca, the
extracts were scanned in the wavelength
ranging from 200-1100 nm by using
Shimadzu  Spectrophotometer and the
characteristic peaks were detected. The
qualitative UV-VIS fingerprint profile of
different extracts of was selected at a
wavelength of 300-700 nm due to the
sharpness of the peaks and proper baseline.
HPLC analysis.

HPLC method was performed on a Shimadzu
LC-10 AT VP HPLC system, equipped with a
model LC-10AT pump, UV-Vis detector
SPD-10AT, Rheodyne injector fitted with a 20
pL loop and auto injector SIL-10AT. A
Hypersil ® BDS C-18 column (4.6 x 250 mm,
5 um size) with a C-18 guard column was
used. An isocratic HPLC (Shimadzu HPLC
Class VP series) with two LC-10 ATVP
pumps (Shimadzu), variable wave length
programmable photo diode array detector
SPD-M10A VP (Shimadzu), CTO- 10AYP
column oven (Shimadzu), SCL-10AVP
system controller (Shimadzu) and reverse
phase Luna 5°C18 (2) Phenomenex column
(250mm X 4.6mm) was used. The mobile
phase components methanol: water (45:55)
were filtered through 0.22 membrane filter
before use and were pumped from the solvent
reservoir at a flow rate of 1ml/min which
yielded column backup pressure of 260-270
kgf/cm?. The column temperature was
maintained at 27°C. 2L of respective
sample was injected by using Rheodyne
syringe (Model 7202, Hamilton). The elution
was carried out with gradient solvent systems
with a flow rate of 1 ml min-1 at ambient
temperature (25-28°C). The mobile phase was
prepared daily, filtered through a 0.461 and
sonicated before use. Total running time was
15 min. The sample injection volume was 20
uL while the wavelength of the UV-Vis
detector was set at 254 fn*
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TLC analysis

TLC was carried out on 10 x 20 cm silica gel
plates (Merck, Germany). The phenolic and
steroidal compounds present in various
extracts of U. lactuca were tentatively
detected by TLC. The mobile phase used for
phenolics was chloroform and methanol at 9:1
ratio. After spraying with the solution
composed of Folin-Ciocalteau reagent, the
appearance of blue colour spot in the TLC
chromatogram indicated the presence of
phenolic compounds. The mobile phase used
for steroids was benzene and methanol at 9:1
ratio. After spraying with the solution
composed of 5% alcoholic sulphuric acid, the
appearance of bluish green colour spot in the
TLC chromatogram indicated the presence of
steroidal compounds.

Resultsand discussion

Phytochemical activity of Ulva lactuca

The results of preliminary phytochemical
analysis revealed the steroids, alkaloids,
phenolics, saponins, cardiac glycosides and
terpenoids presence in the ethanolic extract of
U. lactuca (Table 1) However tannins were
observed in hexane, petroleum ether,
chloroform and aqueous extracts but not in
ethanolic extract. Cardiac glycosides were
observed in hexane, petroleum ether and
ethanol but failed to show its presence in
chloroform and aqueous. Steroids were
observed in chloroform and ethanolic extracts
of U. lactuca. Marine algae are among the
richest sources of known and novel bioactive
compounds®*?* The seaweeds are rich in
secondary  metabolites  which  include
alkaloids, glycosides, flavonoids, saponins,
tannins, steroids; related active metabolites are
of great medicinal value and have been
extensively used in the drug and
pharmaceutical industry??® The preliminary
phytochemcial results were directly coinicided
and supplemented with previous observations.
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Table 1: Preliminary phytochemical screening of various extracts of U. lactuca

M etabolites Hexane | Pet. ether Chloroform Ethanol Aqueous
Steroids - - + + -
Alkaloids - - - + -
Phenolics - - - + -
Flavonoids - - - - -
Saponins - - - + -
Tannins + + + - +
Amino acids - - - - -
Cardiac glycosides + + - + -
Anthraguinone - - - - -
Terpenoids - - - + -

Fluorescence analysis of U. lactuca

The behavior of the drug powder with  various behavior character df. lactuca
different reagents will also be helpful in crude drug. The result of the present study is
characterization of the crude drug. The depicted in Fig. 1.

result of the present study revealed the

Fig. 1: Fluorescence analysis of U. lactuca
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FT-IR analysisof U. lactuca

The FT-IR spectrum was used to identify the
functional group of the active components
based on the peak value in the region of
infrared radiation. The results of FT-IR
analysis showed different peaks values viz.,
3315.41, 3197.76, 2975.96, 2885.31,
2268.13, 2106.12, 1670.24, 1454.23,
1400.22, 1334.65, 1195.78, 1112.85, 806.19,
752.19, 651.89 and 605.61. It confirmed the

presence of functional groups such as
carboxylic acids, alcohols and phenolics,
alkanes, aldehydes, alkynes and allenes,
compounds containing nitrogen- oxygen
band, alcohols and phenolics, esters,
secondary alcohols, halogen compounds,
alkynes and allenes/sulfonic acids in the
crude powder ol. lactuca (Table 2; Fig.

2).

Fig. 2: FTIR peak valueson crude powder of U. lactuca
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Table 2: FTIR peak valueson crude powder of U. lactuca

Freguency (cm™) Bond/stretching Functional groups
3315.41 O- H stretch Carbonyl compounds (carboadids)
3197.76 O- H stretch Alcohols and Phenolics
2975.96 C-H stretch Alkanes
2885.31 C-H stretch Alkanes
2268.13 -N=C=0 stretch Unsaturated nitrogen comgsijisocyanates)
2106.12 C-H def. Alkynes and allenes (monosubstifut
1670.24 N=0 stretch Compounds containing nitrogetygen band
1454.23 C-H Alkanes
1400.22 O-H def. Alcohols and Phenolics
1334.65 S=0 stretch Sulfur compounds
1195.78 C-O stretch Esters (Fonnates)

1112.85 C-OH stretch Secondary alcohols

806.19 Skeletal Alkanes

752.19 C-Cl stretch Halogen compounds

651.89 S= O stretch Alkynes and allenes/Sulfonidsac
605.61 C-H def. Alkynes
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In the present study, the crude powder
subjected to FT-IR analysis is used for the
identification of functional constituents
present inU. lactuca. From the spectra we
can see clearly that although they show
substantial overlap of each absorption
spectrum of various components, each band
represents an overall overlap of some
characteristic absorption peaks of functional
groups in the samples. Similar to the present
study many researchers used FT-IR as a tool
for classifying the plants and other
organismg® *

UV-VISanalysisof U. lactuca

The qualitative UV-VIS fingerprint profile
of different extracts ofU. lactuca was
selected at the wavelength of 190 to 1100
nm due to sharpness of the peaks and proper
baseline. The  qualitative UV-VIS
spectroscopic profile of aqueous extract of
U. lactuca showed the metabolites and
functional compounds presence at the nm of
268.84, 360.20, 382.76 and 811.25 with the
absorption of 0.609, 0.253, 0.240 and 0.169
(Fig. 3 A). The qualitative UV-VIS
spectroscopic profile of ethanolic extract
showed the metabolites and functional
compounds presence at the nm of 222.01,
371.64, 665.06 and 852.95 with the
absorption of 0.302, 0.285, 0.225 and 0.232
respectively (Fig. 3 B). The qualitative UV-
VIS spectroscopic profile of chloroform
extract demonstrated the metabolites and
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functional compounds at the nm of 413.26
and 666.32 with the absorption of 0.810 and
0.386 respectively (Fig. 3 C). The
qualitative UV-VIS spectroscopic profile of
petroleum ether extract displayed the
metabolites and functional compounds at the
nm of 273.13 and 408.04 with the
absorption of 0.085 and 0.071 respectively
(Fig. 3 D). The qualitative UV-VIS
spectroscopic profile of hexane extractbf
lactuca illustrated the metabolites and
functional compounds at the nm of 216.04,
221.36, 254.27, 408.96 and 668.67 with the
absorption of 0.210, 0.202, 0.131, 0.100 and
0.085 respectively (Fig. 3 E).

Phenolic and steroid TLC profile of U.
lactuca

TLC separation of phenolics and steroids
present in ethanolic extract &J. lactuca
were tabulated (Table 3). The results
showed 5 phenolic bands with different R
values viz., 0.15, 0.32, 0.35, 0.53 and 0.65.
Steroidal profiles present in ethanolic
extracts ofU. lactuca illustrated 5 bands
with different R values viz., 0.20, 0.30,
0.37, 0.51 and 0.63. TLC is one of the
chemotaxonomical method, many workers
followed this method for distinguish one
species from other specie®™2 In the
present study also we develop the phenolics
and steroids TLC profile of ethanolic
extract.
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Fig. 3: UV- VIS spectrum of different extracts of U. lactuca
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Table 3: Steroids and phenolics profiles of ethanolic extract of U. lactucausing TLC

R¢ value Steroids Phenolics

0.15 - +

0.20 + -

0.30 + -

0.32 - +

0.35 - +

0.37 + -

0.51 + -

0.53 - +

0.63 + -

0.65 - +
HPL C analysisof U. lactuca displayed two prominent peaks with the
The ethanolic extracts &f. lactuca showed retention time of 2.130 and 2.787 min some

four metabolites and functional compounds fair peaks were also observed with the
with different retention time’s viz., 0.077, retention time 0.077 min and 1.970 min
1.970, 2.130 and 2.787 min. The profile (Fig. 4).
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Fig. 4. HPL C chromotogram of the ethanolic extract of U. lactuca
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In  pharmacognosy, the phytochemical
evaluation is one of the vital tools for quality
assessment, which includes preliminary
phytochemical screening, chemoprofiling
and marker compound analysis using
modern analytical techniques such as
fluorescence, UV-VIS, FT-IR, HPLC,
HPTLC and GC-M$'. In the present study
also we made an attempt to produce the
chemoprofiling ofU. lactuca using UV-VIS,
FT-IR, HPLC and TLC. The results of the
present study exhibited novel markers in
standardization as useful analytical tools to
check not only the quality of the powder but
also the presence of adulterants in ayurvedic
drugs forU. lactuca. Fluorescence, UV-VIS
and HPLC profiles can be used as effective
markers in identifying authentid. lactuca
from its adulterants. Therefore using newer
analytical techniques as markers can be
generated for the researchers as a chain of
markers for use of the common man to
evaluate the quality of herbal drug and also
incorporated in pharmacopoef&s®”.
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