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ABSTRACT: Seaweeds, are plant-like organisms that generally live attached to rock
or other hard substrata in coastal areas. The brown color of these algae results from the
dominance of the xanthophyll pigment fucoxanthin. Brown algae (Phaeophyceae) is a
genus of Turbinaria found in tropical marine waters, which grows on rocky
substrates. Turbinaria species are consumed by herbivorous fishes and echinoids in
tropical areas, it has a low level of phenolics and tannins. It is widely distributed in
tropical and subtropical areas of central, western Pacific and Indian Ocean. Turbinaria
belongs to the class- Anthozoa, Order-Scleractinia, family-Dendrophylliidae, Genus-
Turbinaria. Different extracts of the Turbinaria shows the presence of
phytoconstituents like alkaloids, terpenes, phenols, tannins, saponins, flavonoids,
quinones, proteins, sugars, carbohydrates, alkaloids, coumarins, steroids, terpenoids
and cardiac glycosides, they exhibit pharmacological activities like antipyretic,
antimicrobial, antidiabetic, antioxidant, hepatoprotective, antifungal, antiulcer,
antitumor, anticoagulant, antibacterial.
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INTRODUCTION

Brown algae (Phaeophyceae) is a genus of Turbinaria found in
tropical marine waters, which grows on rocky substrates.
Turbinaria species are consumed by herbivorous fishes and
echinoids in tropical areas, it has a low level of phenolics and
tannins [1]. It survived very well, species fragments were
slower growing of all the animals. Estimated time of
regeneration is to be 24-36 months. Cut areas were quickly
healed and rounded out, species is abundantly found in Pohnpei
lagoon but regeneration time is longer. This species collected
locally, it grows slowly and rounded out well after
fragmentation and it start curling attractively at the edges after
5-6 months of growth. It turns brown in low light conditions
[2].

MORPHOLOGY

The height of bushy corallum is 20 cm, branches are erect, base
is encrusting, on opposite sides twisted and flattened branches
develop irregular corallites.

In the plane of the branches between the previously formed and
the next previously formed corallites new extra-tenracular buds
appears. Length of cylindrical coralliti is more than 10 mm.
long without buds and have an average of 4 mm in diameter,
spongy wall calices are circular and have an average internal
diameter of 3 mm. Septa is peripherally thick in the wall and
thin axially, upper margins drop to the level of columella 36 to
40 in number, irregularly arranged, the fusing to the lower
cycles of septa.

Columella is deep, chicoraceous, trabecular column about half
the internal diameter of the corallites. Exterior free parts of the
corallites are very compact but porous, the surface appears
smooth but have vernicule-echinulate. The growth form in
Turbinaria is characteristically foliate with barely protuberant
corallites. The calice are smaller 2.5- 3 mm,14 to 16 mm thick
slightly taper towards corallites, septa are wedge-shaped and
the sublamellar columella. The loose ramose form grows in
relatively sheltered sites.
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Table 1: Current species of Turbinaria [3]

S. No. Name of algae Discovered by Year
1. Turbinaria condensate Sonder 1860
2. Turbinaria conoides Kutzing 1860
3. Turbinaria crateriformis W.R. Taylor 1966
4. Turbinaria decurrens Bory de Saint-Vincent 1828
5. Turbinaria denudate Bory de Saint-Vincent 1828
6. Turbinaria elatensis W.R. Taylor 1965
7. Turbinaria filamentosa Yamada 1925
8. Turbinaria foliosa M.J. Wayne 2002
9. Turbinaria gracilis Sonder 1845
10 Turbinaria indica Gopalkrishnan 1974
11. Turbinaria kenyaensis W.R. Taylor 1966
12. Turbinaria luzonensis W.R. Taylor 1964
13. Turbinaria murrayana E.S. Barton 1891
14. Turbinaria ornate J. Agardh 1848
15. Turbinaria papenfussil W.R. Taylor 1964
16. Turbinaria parvifolia C.K. Tseng & Lu 1983
17. Turbinaria tanzaniensis Jassund 1976
18. Turbinaria triquetra Kutzing 1849
19. Turbinaria turbinate Kutzing 1898
20. Turbinaria vulgaris J. Agardh 1848

Rough-water environments form stunted, compact, fasciculate
colonies. The polyps have unpleasant Sulphur odor, yellow in
color [4].

HIERARCHY

CLASS : Anthozoa

ORDER : Scleractinia

FAMILY : Dendrophylliidae

GENUS : Turbinaria

Sensitivity of these corals are generally tolerant, forgiving and
do not need any specialized care. Polyps are medium sized feed
on variety of foods including cyclopeeze, mysis and brine
shrimp and other meaty aquarium foods. When healthy polyps
of many species fully expanded, the coral will look bushy with
tentacles. Turbinaria can adapt to a wide range of lighting
conditions, to acclimate to new lighting prevents bleaching.
These corals can be particularly vulnerable to sediment damage.
The corals minimize collection of debris and place in areas of
moderate to high water flow [5].

DISTRIBUTION & HABITAT

It is widely distributed in tropical and subtropical areas of
Central, Western Pacific and Indian Ocean. Turbinaria very
commonly found in mid intertidal to at least 30 m deep. It
grows on variety of habitats including tide pools, rocky
intertidal, intertidal benches, reef flats and deeper water. Brown
alga turbinaria are very common it also found intertidally on
Hawaiian reefs throughout the Indian and Pacific Ocean.

The crevices of basalt rocks in high wave action areas as well as
in the crevices of coral heads at 20-30 meters deep attached to
the small clusters form of this algae, due morphological
characteristics of this alga enable it to survive in extreme
environmental conditions and this alga is capable of
recolonization if the thallus removed. It exhibited seasonal
changes [6].

Optimal initial fragment size: 70-80 mm square

Best growing conditions: eutrophic or fast flowing with
oceanic water exchange.

Preferred substrate: live rock disk

Time to harvest: 6-8 months

Optimal harvest size: 90-100 mm

Aquarium hardiness: high [7]

The habitat of the most species is stiff, cone and compact. The
leaf-vesicles are stipulating, turbinate or pyramidal and
crowned with a peltate lamina. All the lateral species of
Turbinaria is terminated by triangular or rectangular with one
or two edges of teeth, flat or concave outer face, it will depend
upon the species. In most of the species proximal art of the leaf
is terete, but it is ridged or winged in some species.

In most of the species of Turbinaria the leaves have an air
vesicle embedded within the peltate enlargement. Thalli are
attached by a well-developed system of spreading hapterous
branches emanating from the main axes [8].
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PHYTOCHEMICAL CONSTITUENTS

Different extracts of the Turbinaria shows the presence of
alkaloids, terpenes, phenols, tannins, saponins, flavonoids,
quinones, proteins, sugars, carbohydrates, alkaloids, coumarins,
steroids terpenoids and cardiac glycosides [9].

REPORTED PHARMACOLOGICAL ACTIVITIES

Kandasamy Kathiresan et al., (2014), have investigated the
synthesis of silver and gold nanoparticles by different extract of
brown seaweeds (Turbinaria ornata) through analytical
techniques. The size of the nanoparticles was determined by
scanning electron microscopy and dynamic light scattering and
result shows the appearance of brown and ruby red color which
indicate the presence of silver and gold nanoparticles which
was confirmed by UV-Vis spectrophotometer, scanning
electron microscopy and dynamic light scattering and
concluded that silver and gold nanoparticles shows
antimicrobial activity against human pathogens [10].

K. S. Khalifa et al., (2016), have evaluated the aqueous
extracts of Turbinaria tubinita for antitumor efficiency of
different concentrations of silver nanoparticles. Silver
nanoparticles were synthesized by the reduction of silver nitrate
in the algal aqueous extracts.  The most cytotoxic silver
nanoparticles were examined by TEM, SEM, EDAX, X-ray and
FT-IR and result indicated that trypan blue exclusion test shows
a decrease in EAC cells viability by increasing AgNPs
concentration in tested algae and concluded that Silver
nanoparticles biosynthesized by Turbinaria turbinata were the
most cytotoxic against EAC in vitro [11].

S. Sadish Kumar et al., (2009), Brown alga, Turbinaria
conoides have evaluated with n-hexane, cyclohexane, methanol
and ethanol-water for acute antipyretic activity study reveals
that n-hexane, cyclohexane and ethanol-water extracts caused
increase in serum cholesterol, protein and alkaline phosphatase
levels and concluded that Cyclohexane extract exhibited more
significant antipyretic activity than the other extracts [12].

Poonam Sethi et al., (2014), have investigated the water,
methanol: toluene extracts of Turbinaria for activity against
Tobacco necrotic virus (TNV) and bacteria. Local lesion
method was adopted and the result reveled that toluene:
methanol extract of Turbinaria exhibited good activity. The
study concluded clearly that turbinaria had a profound
antimicrobial activity and it may be useful in the treatment of
various infectious bacterial diseases [13].

Seniwati Dali et al., (2012), have evaluated the protein fraction
from chocolate algae Turbinaria decurrens to inhibit the growth
of Salmonella typhi and Staphylococcus aureus, the highest
protein concentration was found in the 0-20% fraction of the
chocolate algae, using a layered jelly diffusion method on MHA
medium antibacterial activity was performed. The study
concluded that the highest antibacterial activity to
Staphylococcus aureus was found in whole extracts [14].

Hardoko et al., (2014), the whole brown seaweed has
investigated for the ability of laminaran, fucoidan and alginic
fractions from Turbinaria decurens.

In vitro antidiabetic activity was performed by using α-
glucosidase enzyme. The results show the inhibition activity
toward α-glucosidase enzyme, laminaran fraction of brown
seaweed showed higher activity compared to fucoidan fraction,
whereas the alginic fraction showed no inhibition activity and
concluded that the brown algae show the antidiabetic property
[15].

Anong Chirapart et al., (2010), have evaluated
polysaccharides extracted by boiling the dried seaweed samples
in water .The total polysaccharide yield, total carbohydrate,
sulfate content and sugar components were determined, result
reveled fucose and mannose as a main component in all extracts
and the antimicrobial activity determined at 2 mg/ml, in most of
the extracts were not only inactive against the microorganisms
that were tested but actually promoted microbial growth study
concluded that the extracts have antimicrobial activity [16].

Walailuck Boonchum et al., (2011), have evaluated the extract
of Turbinaria conoides with water or ethanol and they are
examined for phenolic compounds and antioxidant activities,
the result revealed that the aqueous extracts (AE) showed
higher antioxidant activities and phenolic contents than
ethanolic extracts and concluded that the dried T. conoides had
a potential to antioxidative agent in nutraceutical products [17].

P.S. Unnikrishnan et al., (2014), have evaluated the methanol
and acetone extract of, Turbinaria ornata for their antidiabetic
potential using enzyme inhibitory assays ( -amylase, -
glucosidase, and dipeptidyl peptidase-IV) result reveled that
significant inhibitory effects on -amylase, -glucosidase and
dipeptidyl peptidase. Study concluded that Turbinaria ornata
can be used as a potential source for further in vivo studies in
controlling hyperglycemia [18].

J. John Peter Paul et al., (2014), have determined the
histochemical and fluorescence analysis of Turbinaria ornata
and result showed positive reaction to phenol compounds,
polyphenol and tannin extracts of Turbinaria ornata and
concluded that the histochemical and the fluorescence analysis
could be used for rapid identification of potential medicinal
plants and bioactive compounds [19].

K. Preethi et al., (2010), have evaluated the methanolic extract
of Turbinaria ornata for anti -oxidant activity, result shows the
presence of antioxidants and concluded the presence of anti-
oxidant activity in Turbinaria ornate [20].

C. Parthiban et al., (2011), have evaluated the acetone and
ethanolic extract of Turbinaria ornata for antioxidant activity
result shows the presence of antioxidants and concluded the
presence of antioxidant property [21].

Vijayabaskar et al., (2011), have evaluated the methanolic
extracts of Turbinaria ornata against various Gram positive and
Gram negative human pathogenic microbes for antimicrobial
activity, result shows the presence of antimicrobial agent and
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concluded that methanol extracts of T. ornata serve as a good
source of antimicrobial agents in pharmaceutical industry [22].

Annappan Murugan et al., (2013), have evaluated acetone
extract of Turbinaria ornata for antiulcer, wound healing and
hepatoprotective activities and result showed marked wound-
healing activity and effect on the serum marker enzymes
indicating prominent hepato-protective activity and concluded
the presence of wound healing activity [23].

Vijayabaskar P. et al., (2012), have evaluated the polyphenol
extract of Turbinaria ornata for antioxidant activity and result
shows the better scavenging activity of DPPH and concluded
the presence of phenolic compounds which revealed the
antioxidant activity [24].

Nirmal  kumar et al., (2014), have evaluated the carbohydrate
extract  of Turbinaria ornata in acetone, ethanol and
chloroform for antifungal activity and result deals with the
assessment of the chemical composition of carbohydrate,
protein, phenol, flavanoid, chlorophyll and carotenoid  and
concluded the presence of antifungal activity [25].

Soottawat Benjakul et al., (2015), have evaluated the
methanolic and ethanolic extracts of Turbinaria ornata for
antioxidant activity and result shows the presence of phenolic
content and concluded that methanolic extract contained the
highest total phenolic content and exhibited the highest
antioxidant activity [26].

D. Vijayraja et al., (2015), have evaluated the presence of free
radicals and imbalance in oxidant and antioxidant in Turbinaria
ornata for antioxidant, antiulcer, hepatoprotective activities,
result shows the presence of free radicals in Turbinaria ornata
and concluded the presence of antioxidant, antiulcer, wound
healing and hepatoprotective activities [27].

Mohammed A. et al., (2012), have evaluated the boiled water
extract of the brown algae Turbinaria ornata, the oleic acid and
palmitic acid were extracted by organic solvents for antitumor
activity result shows the presence of oleic acid and palmitic
acid in Turbinaria ornata and concluded that antitumor activity
of palmitic acid was higher than the oleic acid [28].

Shyamali S. et al., (1998), have evaluated the acetone extract
of Turbinaria ornata for   antioxidant activity and result shows
the presence of carbohydrate from the brown seaweeds
Turbinaria ornata and concluded the presence of the
antioxidant activity [29].

M. Manoj Saravana et al., (2015), have evaluated the
methanolic extract of Turbinaria ornata for the antioxidant
activity result shows the free-radical scavenging capacity of
crude sulphated polysaccharides (CSP) from Turbinaria ornata
and concluded that Turbinaria ornata possess antioxidant and
free-radical scavenging capacity [30].

Ayman M. Mahmoud et al., (2009), have evaluated the
acetone extract of Turbinaria ornata for protective effects of
the brown seaweed Turbinaria ornata, against
cyclophosphamide (CP), result shows the presence of

polysaccharide, galactans and concluded that Turbinaria ornata
extract showed a marked hepatoprotective effect against CP
induced hepatotoxicity [31].

Sarah Joy Bittick et al., (2009), have studied that one
organism lives close association with another result shows the
effect of close association and concluded that when Turbinaria
ornata aggregations were removed experimentally, there was a
Significant increase in the number of associate algal species,
local increase in algal richness [32].

Sradhasini Rout et al., (2015), have determine that Turbinaria
ornata contains chemical component like agar, gelatin
carrageenan or alginate, carbohydrates, proteins dietary
minerals particularly iodine, polyphenols, carotenoids,
flavonoids, dietary fibers, vitamins and iron result shows the
presence of different chemical compound shows different
activity and concluded that seaweeds possess anti-oxidant,
antimicrobial, antifungal, anti-inflammatory and antidiabetic
properties  could be used in the form of food, energy, medicine
and pharmaceutical industries [33].

Sridharan, M.C. et al., (2012), have evaluated chloroform,
methanol, chloroform: methanol and petroleum ether extracts of
Turbinaria conoides for in vitro for their antibacterial activities
against Escherichia coli, Salmonella typhi, Staphylococcus
aureus, Pseudomonas aeruginosa and Proteus mirabilis with
the disc diffusion method. The study shows the importance of
Turbinaria conoides to produce new compounds having
antibacterial activity and concluded the presence of antioxidant
activity [34].

Kala K. Jet al., (2015), have investigated the cytotoxic activity
of fucosterol isolated from Turbinaria conoides,. Trypan blue
viability assay was performed on Dalton’s lymphoma ascites
(DLA cell lines) to evaluate the cytotoxic potential of the
compound. Result reveled that fucosterol proved to be effective
against these malignant cells and inhibit cell proliferation
against in vitro DLA cells, and concluded the potential role of
fucosterol in developing safe medicines against malignant
lymphoma [35].

D. Sekar et al., (2015), have evaluated the extract of
Turbinaria conoides using five different solvents (methanol,
ethanol, acetone, ethyl acetate, and chloroform). The extracts
were tested against Gram positive and Gram negative human
pathogenic bacteria by Disc diffusion method. and result
reveled that minimum activity was observed in ethyl acetate
extract of Turbinaria conoides against Escherichia coli. Study
concluded that the extract Turbinaria conoides is a rich source
of potential bioactive molecules which can be isolated and
further screened for various biological activities [36].

N. Shanthi, et al., (2014), extracts of the Turbinaria decurrens
were evaluated for anticoagulant activity. Two fractions of
fucoidan one with low molecular weight and another with high
molecular weight showed anticoagulation activity under in vitro
APTT assay. Fucoidan isolated using DEAE Cellulose column
was characterized by FTIR and concluded that the
anticoagulation activity was an increased with increase in the
sulphate content in the fucoidan [37].
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Ameer Junaithal Begum M. et al., (2016), have evaluated the
extract of Turbinaria conoides against root rot pathogen
Fusarium oxysporum for their antifungal activity, result
revealed that the no mycelial growth in 15 % and 20 % sea
weed extract weed extract treated plates, visible inhibition of
mycelial growth was noticed in all the concentrations, the
increased concentration of 15 and 20 % had shown 100 %
inhibition, and concluded the presence of antifungal activity
[38].

P. Senthilkumar et al (2012), have evaluated the chloroform,
methanol, ethanol and water extracts of marine algae
Turbinaria conoides against Gram-positive strains and Gram-
negative strains. Results demonstrated that methanolic extract
of Turbinaria conoides exhibited antibacterial activity against
both Gram-positive and Gram-negative bacteria and concluded
that Turbinaria conoides extracts recorded maximum activity
against Streptococcus pyogenes and show antifungal activity
[39].

M. Vanaja et al., (2013), have investigated biomedically valid
gold nanoparticle were synthesized by using marine brown
algae Turbinaria conoides. The colour changes from brown to
pinkish red confirmed the gold nanoparticles synthesis. The
nature of elemental gold was analyzed by using Energy
dispersive analysis (EDS), result reveled the antibacterial
activity of gold nanoparticles, it shows Streptococcus sp.,
having the maximum inhibition and medium range of inhibition
was examined against Bacillus subtilis and Klebsiella
pneumonia and concluded the presence of antibacterial activity
[40].

USES

It is used as antipyretic [12], Antimicrobial [13], Antidiabetic
[15], Antioxidant [17], Hepatoprotective [23], Antifungal [25],
antiulcer [27], Antitumor [28], Anticoagulant [37],
Antibacterial [40].

CONCLUSION

Different extracts of the turbinaria shows the presence of
phytoconstituent like alkaloids, terpenes, phenols, tannins,
saponins, flavonoids, quinones, proteins, sugars, carbohydrates,
alkaloids, coumarins, steroids  terpenoids and cardiac
glycosides, different extracts will exhibit pharmacological
activities like antipyretic, antimicrobial, antidiabetic,
antioxidant, hepatoprotective, antifungal, antiulcer, antitumor,
anticoagulant, antibacterial, further Turbinaria possess
phytoconstituent like phenols and flavonoids which possess
pharmacological activity like antiobesity, antidiabetic, antiviral,
cytotoxicity.
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