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ABSTRACT

The objective of the present study is to describe the pharmacognostical
and phytochemical investigation of selected marine seaweeds of
Rhodophyceae from the coastal areas of Manapad, Tamil Nadu state. The
pharmacognostic studieswere carried out intermsof morphology, anatomy,
ash analysisand fluorescence analysis. Preliminary phytochemical screen-
ing of secondary metabolites was carried out by the method described by
Brindha et al. The results of ash analysis showed the presence of more
amount of total ash followed by sulphated ash in all the seaweeds com-
pared to water soluble and acid insoluble ashes. In fluorescence analysis,
most of the treatment show the characteristics of different shades of green
under visible and UV light Qualitative analysis of selected seaweeds re-
vealed the presence of steroids, triterpenoids, alkaloids, tannins, phenals,
saponins, flavonoids, catechine, anthroquinone etc. in methanol and aque-
ous extracts. TL C studies showed different Rf values with high resolution
and reproducible peaks. These studieswill help the manufacturersfor iden-
tification and selection of raw materials for drug production.
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INTRODUCTION

Among theAsian countries, Indiais perhapsthe
only onethat hasalong record of inventories of coastal
and marinebiodiversity dating back to at |east two cen-
turies. Intermsof marineenvironment, Indiahasacoast-
line of about 8000 km, an Exclusive Economic Zone
(EEZ) of 2.02 million km? adjoining the continenta re-
gionsand the offshoreidandsand avery widerange of
coastal ecosystemswhich are characterized by unique
biotic and abiotic properties¥. From the dawn of the

history, man has been dependent on seaweed as a
sourceof food, minerds, fertilizersand medicinelnin-
dia, about 624 seaweeds have been reported with a
potential of 77,000 tons per annum. Thered seaweeds
contribute 27%, brown 0.2% and others 72.8%2.
Seawesdsare the only source of phytochemicals namely agar
— agar, carrageenan and algin, which are extensively
ussd in various industries such as confectionary, textiles, dairy
and paper industries mostly as gelling,
gtabilizing and thickening agents®. Seaweeds also pro-
vide an excellent source of bioactive compoundssuch


mailto:ptcjohnson@gmail.com

332

Full Paper e

Pharmacognostical and phytochemical evaluation of selected seaweeds of Rhodophyceae

NPAIJ, 7(6), 2011

ascarotenoids, dietary fiber, protein, essentid fatty acid,
vitaminsand minera §4. They have been screened ex-
tensvely toisolatelife saving drugsor biologically ac-
tive substances all over theworl d¢,

Marine a gae serve asimportant resourcesfor bio-
logically active natural products and metabolitesiso-
lated from marinedgae have bioactive effortg”4. Pre-
viousresearch a so depictstheimportant functiona ac-
tivitiesof marine seaweeds, such asantioxidant, anti-
mutagen and anti coagulant effect, anti-tumor activity and
animportant rolein the modification of lipid metabo-
lism in the human body shown by the marine
seaweeds'?. Marine seaweeds are the most abundant
source of non-mammalian anticoagulant sulfated
polysaccharides in nature. They are used as
antithrombotic*¥, anti-adhesive¥, antitumora(®!, an-
tiviral™*®, anticoagul ant, antioxidant, proangiogenic, anti-
inflammatory and anthe mintic compounds™”8. Thewell
known sulfated polysaccharidesfrom red seaweedsare
homogal actang*®. The coastal region of South India,
especialy Tamil Nadu produces arich vegetation of
marine agae. Many studies have reported agreat di-
verdty inthemacroagd community of themarineagd
vegetationinthisregion. So far, pharmaceutica indus-
triesaregiving moreimportanceonly to thecompounds
derived from traditiona sources(soil and plants) and
lessimportanceto marine organisms®!. However, in-
formation islacking on the specific metabolites of ma-
rineagaein South Indiawith potential bioactive com-
pounds. Considering thehigh therapeutic efficacy of sea
weeds, wecarried out the pharmacognostica and phy-
tochemical investigation on selected marine seaweeds
of Rhodophyceaefrom the coastd areas of Manapad,
Tamil Nadu state.

EXPERIMENTAL

Collection and preparation of plant material

Seaweeds belonging to the members of
Rhodophyceaeviz. Gracilaria verrucosa (Hudson),
Hypnea musciformis (Wulf) Lamour, Enatiocladia
prolifera (Grev.) falk, Gracilaria ferugosoni,
Gelidiumspeciesand Gracilariaverrucosavar. were
collected by handpicking from the coast of Manapad,
Tamil Nadu, India. The collected sampleswere cleaned
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well with seawater to removeal the extraneous matter
such as epi phytes, sand particles, pebblesand shells
and brought to the laboratory in plastic bags. The
sampleswerethen thoroughly washed with tap water
followed by distilled water. For drying, washed
seaweedswere bl otted on the bl otting paper and spread
out at room temperaturein shade. Shadedried samples
weregrounded to fine powder using homogenizer. The
powdered sampleswerethen stored inrefrigerator for
further use.

M orphological and anatomical studies

For morphological studies, herbariawere made
and macroscopic characters such as colour, size,
height, nature and texturewere studied. For anatomi-
cal studies, collected seaweedswere preservedin 3%
formdin.

Physico-chemical parameters

Variousashtypesand fluorescence analysiswere
determined by following the standard method®. For
fluorescenceanaysis, the plant powder wastreated with
different chemical reagentsand subjected to fluores-
cenceandysisinvisble/daylightand UV light.

Phytochemical analysis

For hot extraction, the powdered materials (5 Q)
wereextracted successively with 250 mL of methanol
and Distilled water using Soxhlet extractor for 8hat a
temperature not exceeding the boiling point of thesol-
vent. Theextractswerefiltered using Whattman filter
paper (No.1) and then concentrated in vacuum at
40°C using Rotary evaporator. The residues obtained
were stored in afreezer -20°C until further tests. For
cold extraction, 2 g of air dried powder of sample
was extracted with 50 ml of solventsviz., methanol
and Distilled water for 72 h. The samplewaskeptin
dark for 72 hwith intermittent shaking. After incuba
tion, the solution wasfiltered through filter paper and
thefiltratewas collected (crude extracts). Thediffer-
ent extracts were tested for steroids, triterpenoids,
reducing sugars, alkal oids, phenolic compounds, sa-
ponins, tannins, flavonoids, catechin, anthrogquinone
and aminoacids. Phytochemical screening of the ex-
tracts was carried out according to the standard
method?. TLC studies were carried out by the
Harborne method?,
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RESULTSAND DISCUSSION

Morphological studies
Gracilariaverrucosa

Plantsbushy, texturefirmly flesly, colour dull pur-
plish, 0.5-2.0 mm diameter, repeatedly dividing, di-
chotomousdly branched, having atendency to beflat-
tened with pseudoparenchymatoustissue. Thallusup
to8cmlong, holdfast discoid.

Hypneamusciformis

Thalli fleshly, growingupto 8-30 cminlength with
numerous short branches; longer branchesincurved at
thetip, functioninglike“tendrils” of higher plants; ten-
drilscurved and s ckle shgped making contact with other
branches of the same plant or with other algae; distinct
hol d-fast absent; plantsattaching themsalvesto the sub-
strate by means of hooked branches, branches devel-
opingirregularly fromal sidesof the body; branchlets
(ramuli) spur like, 2-15mmlong, arisingfrom al over
thebody; ramuli numerousinfertileplants, lesser innum-
ber ingterileplants.

Enatiocladiaprolifera

Thalluserect upto5cm, smal branched; arisngin
sngleandformsasmadl discoid holdfast. Reddish, sngle
branch, assmilator nine, assmilator sze 0.8 mm, upper
branch cylindrica, fresh specimen firmintextureand
light to dark red.

Gracilariaferugusoni

Thallusishighly branched termina node, Reddish
green colour, height of theplant 12cm, assimilator many,
szeof theassmilator 3.5 cm, hold fast discoid.

Gelidium species

Thallusisoften pinnately branched; uniaxial con-
structionismost clearly seen at the apex. Broadly flat-
tened axisand in sizefrom about 1cmtall, fleshy tex-

ture, height of the plant 17 cm, sizeof theassmilator 5
cm, hold fast are discoid shaped.

Gracilaria verrucosa var.

Thalli areusudly highly branched; flattened, long
filamentous, dichotomously branched, height may be
15 cm, assimilator 3.2 cm, assimilator length4 cm, hold-
fast largedisc shaped.

The characteristic microscopic featuresare found
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out using cross section and aredisplayedin Figure 1
and 2. Theresultsof ashanadysisof different seaweeds
aregivenin TABLE 1. Theresults showed the pres-
enceof moreamount of tota ash followed by sulphated
ashin al the seaweeds compared to water solubleand
acid insoluble ashes. Thefluorescence analysisof dif-
ferent seaweedstreated with various chemica reagents
istabulated in TABLE 2. The colour of the extracts
from organic and inorganic solventswas observed both
under ordinary and UV light. Thereislittledifference
between extractsand thelight sources. Asgreen plants,
most of thetrestment show the characteristicsof differ-
ent shadesof green under visibleand UV light.

Theresultsof the phytochemical andysisweretabu-
lated in TABLE 3. The presence of phenals, protein,
amino acidsand reducing sugar wereobservedinall
the seaweeds of Rhodophyceae. Steroidswere present
only in methanol extract of all seaweeds except
Gracilariaverrucosa var. Triterpenoidswerefound
inall sesaweedsexcept aqueousextractsof Gracilaria
verrucosa and Gelidium species. Catechins and
anthroquinoneswere present only in methanol hot ex-
tract of Enatiocladia prolifera. TLC analysisis per-
formed in order to obtain high resolution and repro-
ducible peaks. The seaweeds showing different Rf val -
uesareillustratedin TABLE 4.

The observations shown in the present morpho-
logica studiesweresimilar to previousstudiesreported
viz. Gracilaria denticulata® and Gracilaria
Miellardii®®, Similarly, the present anatomical stud-
ies correlate with previous studies viz. Hypnea
musciformis?? and Gracilaria aculeata®. The
physico-chemical evaluation of thedrugisanimpor-
tant parameter in detecting adulteration or improper
handling of drugs?!. Theash value of thedrug gives
an ideaof theinorganic composition and other impu-
rities present in the plant species?. Thisprovidesa
basisto identify the quality and purity of the drug®.
Thefluorescenceanalysisisadequately sensitiveand
enablesthe precise and accurate determination over a
satisfactory concentration rangewithout several time-
consuming dilution stepsprior to analysisof pharma:
ceutical samples®l.

Preliminary phytochemical screening of selected
seaweeds revealed the presence of steroids, triter-
penoids, akaoids, tannins, phenals, sgponins, flavonoids
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A - Gracilaria verrucosa (Outer view); Al - Gracilaria verrucosa (A portion enlarged); B - Hypnea musciformis (Outer view); B1 -
Hypnea musciformis (A portion enlarged); C - Enatiocladia prolifera (Outer view); C1 - Enatiocladia prolifera (A portion enlarged);
D - Gracilaria ferugosoni (Outer view); D1 - Gracilaria ferugosoni (A portion enlarged); E - Gelidium species (Outer view); E1 -
Gelidium species (A portion enlarged); F - Gracilariaverrucosavar. (Outer view); F1- Gracilariaverrucosavar. (A portion enlar ged);
M — Medulla; C - Cortex

Figurel: C.S. of assmilator of selected seaweedsof Rhodophyceae
TABLE 1: Ash analysisof selected seaweedsof Rhodophyceae

S. Parameters Gracilaria Hypnea Enatiocladia  Gracilaria  Gelidium Gracilaria
No verrucosa  musciformis prolifera ferugusoni species verrucosavar.
1. Tota ash 24 2.1 25 2.1 2 2.2
2. Water soluble ash 0.3 0.3 0.2 0.3 0.3 0.3
3. Acidinsoluble ash 0.9 0.7 0.8 0.6 04 0.5
4. Sulphated ash 1.2 11 15 1.2 1.3 1.2
TABLE 2: Fluorescenceanalysisof selected seaweeds of Rhodophyceae
Gracilaria Hypnea Enatiocladia Gracilaria Gelidium Gracilaria
S golvents Verrucosa musciformis prolifera ferugusoni species Verrucosa var.
No Visible uv Visible uv Visible uv Visible uv Visible uv Visible uv
light light light light light light light light light light light light
Light Pale Light Light Pale Light Light Fluorescence Golden Light
1. Acetone green green green Green green Green green green green green yellow green
Aqueous Yellowish Light Golden Yellowish Fluorescence Light Light
2 NaOH green green Brown green Brown Green green Green green yellow green
50% Pde Dark Dark Pale ; Blackish Pale
8. H,SO, green Black blue Black blue yellow White brown Brown ) green
Dark Dark Golden Fluorescence  Dark Dark Dark Pale
4 INHC brown green Green green Green green brown blue brown Blue ) green
Dark  Fluorescence Fluorescence Fluorescence  Light  Fluorescence Light Light Fluorescence
5 Ethanol green green Yellow green Yellow green yellow green green Green green green
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Gracilaria Hypnea Enatiocladia Gracilaria Gelidium Gracilaria
S gvents Verrucosa musciformis prolifera ferugusoni species verrucosa var.
No Visible uv Vishle UV  Visble uv Visible UV Visble uv Visible uv
light light light light light light light light light light light light
6 Methanol Dark  Yellowish  Light Yellow B Light Yellowish Fluorescence Dark  Fluorescence
. rown Green  Green
Hot green green green  green green green green green green
7 Methanol Green Fluorescence Light Yellow Dak Fluorescence Dark  Yelowish Light Fluorescence Yellowish Fluorescence
* Cool green green  green  green green green green green green green green
8 Aqueous Brown Light Light White Reddish Green Light Pale Light Light White
Hot green br_own brown green green brown _
o ARENS gy LI LI e Brown  Blue Blak  Blue Light  gjack Light
ool blue brown green blue
TABLE 3: Preliminary phytochemical analysisof selected seaweedsof Rhodophyceae
v B 2 0
k= %)
.8 2 3 8 22 £ 2 2 £ o3
. Name o 5 o . 5§ § &z 2
S.No Name of the spedes theedtrat & £ £ B S % g 5 £ g 5 2
- < <
M - Sox + o+ o+ o+ o+ o+ -+ o+ -+ o+
. M - Col + o+ o+ -+ o+ -+ o+ -+ 4+
1  Gracilariaverrucosa
A- Sx - -+ -+ o+ -+ o+ -+ 4+
A-Cod - -+ o+ o+ o+ -+ 4+ -+ o+
M- Sox + o+ o+ -+ - -+ o+ -+ o+
> H formi M-Cd s + + o+ -+ - -+ o+ -+ o+
. ypnea musci formi s A- Dx e e 44 e i 4 .
A-Coadl - + + + + + - + + - + +
M- Sox + o+ o+ -+ - + 4+ -+ o+ 4+
3. Enatiocladiaprolifera M-Cool S
A- X - + o+ - + + - - + - + +
A-Coadl - + o+ - + + - - + - + +
M- Sox + o+ o+ -+ o+ -+ o+ -+ 4+
4 GracilariaF . M-Cool + + + + + + - + + - + +
: racilari a Ferugusoni A - Sox 4+ 4 o+ 4+ i . .+ 4
A-Coal - + o+ +  + + - - + - + +
M- Sox + + + 4+ o+ o+ - - + -+ o+
. . M-Cool + + + 4+ o+ o+ - - + -+ o+
5 Gelidium species A- Sox ) ) + o+ o+ o+ - - + - + +
A- Cool - - + + + + - - - - + +
M- Sox - + o+ - + + - - + - + +
o M-Cool - + + - + + - - + - + +
6. Gracilariaverrucosa var.
A- X - + o+ - + + - - + - + +
A- Cod - + o+ - + + - - + - + +
TABLE 4: TLC separation of selected seaweedsof Rhodo-  etc. in methanol and agueous extracts. There are nu-
phyceae merousreports of bioactive compoundsderived from
S. No Species Rf value macroa gae with abroad range of biologica activities,
1. Gracilaria verrucosa 0.9069 such as antibacterial®*?, antiviral 933, antitumoral 934,
2. Hypnea musciformis 0.9302 anti coagulant®! and antifouling™ agents. Compounds
3. Enatiocladia prolifera 0.8727 with cytostatic, antivird, antihdminthic, antifunga and
4. Gracilaria ferugusoni 0.8837 antibacterial activities have been detected in green,
S. Gelidium species 0.9454 brown and red algag’®”). Considering their great taxo-
6. Gracilaria verrucosa var. 0.836 nomic diversity, investigationsrel ated to the search of
Natural Products
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new biologically active compoundsfrom agae can be
seen asan dmogt unlimited field. Among the different
compoundswithfunctiond properties, antioxidantsare
themost widely studied. Theimportant roleof antioxi-
dantsin human health has been demonstrated thusin-
creasing theinterest in such productsand their demand
by consumerg*Y. Brazilian red d gae have been found
to have phenolic substances. Kappaphycusalvarezz

has nutritiveand antioxidant property; different partsof
thethali areaso knowntodiffer intheir antimicrobia

potentia™. Similarly, somemicroa gae contain excrete
pharmacol ogically active compounds. For example,
Gymnodinium sp. and Gonyaulax sp. produce an
alkylguanidine compound that affectsthe central ner-
voussystem. Brominated bi-indolesof Rivulariafirma
show pharmacologica activity. Gracilarialichenoides,
ared alga, excretes prostaglanding®!. Seaweeds are
known to contai n reactive antioxidant moleculessuch
asascorbate and glutathione (GSH) whenfresh, aswell

assecondary metabolites, including carotenoids (a- and
[-carotene, fucoxanthin, astaxanthin), mycosporine like
amino acids (mycosporineglycine) and catechins(e.g.
epigdlocatechin), gdlate, phlorotannins(e.g. phloroglu-
cinal), eckol andtocopherals (-, -, 8-tocopherols )2,
Brown agal polyphenolsand phlorotanninswork as
antioxidants and antibacterid compounds*!. Thus, the
bi oactive compounds detected in methanol and agueous
extracts of selected seaweeds are documented to pos-
sessvariousmedicina propertiesand health promoting
effects such as antibacterial, antifungal, antiviral,
antihdminthic, cytodtdtic, antitumords, anticoagulant and
antifouling agentsinthenear future. A number of studies
werecarried out for the phytochemical characterization
using TLC***1. They employed theR, valuesto distin-
guish the plantsfrom other speciesand adulterant. Inthe
present study also we developed the TLC profile for
different seaweedswhich can be applied to distinguish
between each other. Thus, these studies on pharma-
cognostical and phytochemica analysis of different
seaweeds candso hel p themanufacturersfor identifica
tion and selection of raw materia sfor drug production.

CONCLUSION

The parameterswhich arereported herecan be con-
Sdered asdigtinctiveenoughtoidentify and decidethe

—=> [y|| Paper

authenticity of thedrugin herba industry/tradeandthis
can beuseful inthe preparation of herba monograph for
itsproper identification. Hencethe present study may be
va uabletosupplementinformationinrespecttoitsiden-
tification, authenti cation and standardization.
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