Available online www.jocpr.com

Journal of Chemical and Phar maceutical Research, 2015, 7(12):477-481

ISSN : 0975-7384

Review Article CODEN(USA) : JCPRC5

Biotechnological applicationsof marinered algae
Rajasulochana P. and Preethy V.

Department of Genetic Engineering, Bharath Institute of Higher Education and Research, Selaiyur, Chennai

ABSTRACT

The current trend in research area is exploring the marine organism and plants for finding out new therapeutic
compound and the research is now moved towards the marine red algae. They are diverse in some extent and they
belong to ancient group of marine organism. They are important ecological primary producers because they play an
important role in maintaining the coral reefs by secreting calcium carbonate on their cells that provides the
structural habitat for many other micro organisms. It has many biotechnological applications that make the red
algae as effective anti viral agent, anti diabetic agent, anti inflammatory agent, anti microbial agent and good anti
cancerous agent. We can able to create a 100% good nutritive and pure food by combining this red marine algae
and spirulina an alga with good nutritive content. Thus unique and unpredictable features of the marine red algae
can be studied only if its genetic nature is fully reveal ed.
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INTRODUCTION

The current trend in research area is exploringntiagine organism and plants for finding out newrdpeutic
compound. It's obviously algae is the one that cotoemind of every explorer because of its uniguaperties. The
advantage of using algae is they no need any gextitefland for their growth and they can grow mowght hard
soil, salinated soil. Most of them grow in sewageaaor waste water effluents and thus gives thdication of
algae in using for the waste water treatment. Algmee many biotechnological applications that Haeen explored
and have to be explored more by our researcherghréé classifications of algae red algae is corexttto have
many unique and therapeutic properties that h&e torought out for the benefit of the world. Thisbecause Red
marine algae is the good source of natural bisaatbmpounds, most of those exhibit chemical gnetctural
features are unique and different form of thosefoond in terrestrial compounds. They are diversedme extent
and they belong to ancient group of marine organibhe red algae are usually referred as Rhodopliteh is
characterized based on the photosynthetic pigntatisd phycoerythrin, phycocyanin and allophycodéganThey
differ from other classes of algae by lacking defds, flagella and chloroplast endoplasmic retioul They have
unstacked thylakoids in plastids. They are mostigupied in the tropical, coastal, continental, terage and cold
water regions. They are about 6000 species lyintgu670 marine genera. Most of them belong to Goaaleae or
Gigartinaceae that occurs in the intertidal and 8dal region up to 250meters. They are importasul@gical
primary producers because they play an importdatinomaintaining the coral reefs by secreting icaccarbonate
on their cells that provides the structural halfitatmany other micro organisms. Their storage ntes floridean
starch, floridoside and their cell wall is madeafpcellulose sugars and carrageenans. It has galotim content
which is just enough for human body’s daily nudrticontent. The 55% of the human body requirentent
magnesium can be satisfied by these red algael80% of human iron content is present in theseatgde and it
is suitable for those people who do not consumenainnutrients. These red algae have many usefupooents
that act as various therapeutic purposes whiclisiegl below.
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MARINE RED AGLAE ASFOOD AND NUTRIENTS

In 600 Bc itself the records of Chinese had memiibabout the algae and it can be able to be uskmbdssource
Japanese has well learned the nutrient contenthefréd algae because they are using these red akjae
commercially food. Nori is the red algae which éua cultured commercially by Japanese for providiomplete
nutrient supplement to their people. The other cencmlly available red algae food is Dulse sp. ifiRala
palmate), carrageen moss (Mastocarpus stellatu€haddrus cripus) [1]. Most of the food indusiikel chocolate,
milk, yoghurts and puddings are filled in nutrievith the red algae Kappaphycus and Betaphycus.eThage high
mineral, vitamin and nutritive elements. The segetables are now emerging as a new edible vegdtablrrent
days because these algae contains twenty times maoreral and vitamins that could satisfy need obdjo
metabolism than other plants in the land. The redialgae found in ocean are Gigartina is fourlgetthe good sea
food with good new therapeutic value. It has capdoai prolong life by preventing disease and héfpsenhancing
life. Many dairy industry uses carrageenan in makatllys and puddings and this carrageenan is atmshdantly in
Gigartina. Thus we can able to create a 100% gaodritime and pure food by combining this red marailgae and
spirulina an alga with good nutritive content. Herhere is need for extensive farming and natuaadst of red
algae that can be used as commercial food in vanatural environment of the world.

ANTIVIRAL AND IMMUNOSTIMULANT PROPERTY OF MARINE RED ALGAE

From the ancient times onwards the use of marigaeahs food and therapy were well known. Its relémamune
booster that is its property against virus has bieend out and used in several antiviral prepangtiby Asian
people. Traditionally the red algae are used ad fmd later its applications in medicine have b&mmd out later
when the different species of this alga have exgloEspecially the marine red alga has the propdrprovoking
the immune response towards various viruses antinc@s use of these algae provides the good stainteinity
against several viruses. In olden days these gabaxtracts have been used in the treatment mdryrinfections,
asthma, goiter, ulcers, stomach problems and tum@be cell wall of red algae is mostly made up of
polysaccharides which can able to induce the ieterf production thus acting as good antiviral conmabas well
as improve the B cell and T cell activity. Sulplthfgolysaccharides family usually called carrageenahich is
found in increasing amount in red marine algae deduin the treatment against Genital herpes anda#igx
transmitted disease like HIV in 2006. It is usea¢@ating of the condom because to prevent the taesegent that
causes genetic warts called human papillovirus. fireestep in virus infection is adhesion of vinparticles to cell
surface thus this activity of virus is inhibited the carregeenans that is present in the red §gae

The good potential of marine red algae has reviewhen it is used in the treatment of chronic hergiegplex
infections. In olden days there is no medicinetfos virus infection but later they found a drudlea Acyclovir
which has stopped the infections by inhibiting thathesis of viral DNA [3]. This drug served webrfthe
treatment of herpes but later it developed thecttyxand its cost of synthesising was high. Moredbe use of this
drug for long term may lead to the developmentrofjdesistance strains and in later period Gehiapes (HSV-
II) has emerged in which acyclovir has no effectiton During this situation the researchers hasmébout the
antiherpetic action of the red marine algae cdledhontiaceae. This alga has helped the peoplecoveging from
Epstein Barr (another herpes virus) and other fiumfgiction called Candida in a less period of tiwigich is more
effective than previously described old drug wheis administrated orally which was proved anddaddiy Dieg et
al [4]. Thus it is considered ad natural immunomniatiry and antiviral agent with no toxicity or sid#ects. Its anti
tumour ,immune stimulant property, and immune- @cfray activity (improving activity of T- and B-csll) are due
to the presence of long chained sugars called aotymride present in the cell wall . Genus of redime algae
called Gigartinais also found to provoke the immuresponse because of its rich content of sulphated
polysaccharides, and sulphur-containing complexasufp]. Serkedjieva [6] has used the Ceramiumumbwhich
is marine red algae obtained from Bulgarian Blaela Seacoast against the virus called influenzaseguThis
extract of red marine algae had inhibited the kbthtypes A,B reproduction of influenza virus batkivo and
invitro followed by the reduction of its cytopattergc effect (CPE) at its desired concentrationhds dosage
related and strain specific effects . Thus prdkiesantiviral property of the marine red algae \itgéves the idea of
developing the antiviral products from the maried algae.

MARINE RED ALGAE ASTHERAPEUTIC AGENT

The therapeutic value of marine red algae is faianlde numerous of which only ten percent is redellet ninety
percent has to be found out. The red marine algae given the research a pool of opportunitiesisoayer new
compound and its therapeutics value. These rec alggy cure for many deadly diseases which we neejve
concentration and have to explore it. Generally thé marine algae has the property of reducing bioed
cholesterol and fat thus act as the anti obesigntagt also has the property of rejuvenating tastipintestinal tract
and lungs because of its carregeenan content. Wealsa call these red marine algae as purifierewfbody
because it can able to bind to heavy metals, aageins and pesticides and can remove from our badigh its cell
wall. Especially the Dumontiaceae has tough celll wdich can able to bind to toxic substances [Vhus
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Dumontiaceae is the most valuable seeweed with maeful properties that has to be explored. SKkmeaits such
as eczema, psoriasis, and herpes can be treatedrafy with the red marine algae called Gigartif®henols,
terpenes, polysaccharides and steroids are masthdfin the red algae Dichotomaria obtusata hatieedematous
effects [8].

ANTI INFLAMMATORY PROPERTY

The red algae also have anti inflammatory propettich was investigated by Luiz Henrique Agra Caaate-Silva
who used Bryothamnion triquetrum red algae’s mmtha extract in animal models like murine. The iant
inflammatory activity of these red algae was comagawith the activity of indomethacin using the intdon of
Zymoson A. His experiment has thus revealed thé iaflammatory property of the red algae Bryothaomi
triquetrum which is found in the coastal regionG#bo Branco beach in Brazil [9]. Not just one wo talgae has
this property but our researchers like Khadija Oskoar and Nabila Boukaber had exposed the antarmfiatory
property of twenty three marine red algae foundhe Atlantic coast of Morocco. The Methanolic egtsaof
Asparagopsis armata, Gigartina acicularis ,Chondmispus and Gelidium sesquipedale, Corallina edtmg
Laurencia pinnatifida Chondria dasyphylla, Palmgselmata and Pterosiphonia complanata has shohed t
greatest anti inflammatory property with the petage of 70%. percentage higher to 70%. While theliome
property was observed in the range of 50% is oleseiv species like Chondria dasyphylla, Hypnea mhosnis,
Gigartina pistillata, Palmaria palmata and Acraserivenulosum, complanata. The anti-inflammatoryvagtof
marine red algae called Dichotomaria obtusata wisidhund in the Jaimanitas Beach. The aqueous&xtf these
marine red algae components like phenols or tannisstonic compounds, reduced carbohydrates amet sugars
was tested in the TPA-induced ear edema in micetlandesults has shown that it possess the dosndept anti
inflammatory effect by inhibiting the synthesis aaction of inflammatory inducing proteins [11]. Shiesearch
shows that compounds present in the red algaedwmwe therapeutic value which has to be exposetetedientific
world for the benefit of world. Thus there is Idtroarine red algae species that possess the #iathimatory effect
but there is very less research works in concéepositathe isolation of compound or making the cregtt algae as
potential therapeutic pharma compound.

ANTINOCICEPTIVE PROPERTY

The Dichotomaria obtusata was found to have vergdganalgesic activity because of his compound like
carbohydrates, tannis, phenols and lactonics wiveth estimated by Ana Iris Frias Vazquez. The acestract of
this algae can to inhibit the endogenous mediatlemse when tested with the acetic acid Anotteima red algae
Bryothamnion triquetrum coastal region of Cabo Brameach in Brazil has antinociceptive which wastetg
aganist in murine models which was induced withtia@eid writhing. Its nonciceptive activity (analgtic activity)
was compared with the activity of dipyrone andas 55.9% response in murine models with the 80.Bétpgrone
[12]. Hence this property of marine red algae i$ lbeen investigated properly in many species ofalgde but
above research study proves that they have sugbeqiyo Thus good analysis of red algae will give tipod
therapeutics drugs with no side effects or toxfes.

COSMETIC APPLICATION OF MARINE RED ALGAE

The speciality of the marine red algae is that theynot only have compounds that can help in deséat also the
compounds that enhances out outer skin textureishitdoes also has cosmetic application. Our skijuires

nutrients like poly phenols, amino acids, sulphgtelysaccharide, galactan and anti oxidants inrai@enaintain its

texture, tone and good healthy skin. Hence mamaealgae are the source of all those compoundshwddo be

used for making the good natural cosmetic prodletarencia undulate is red algae with high polymiiercontent

and Corallina pilulifera (CMP) have ability to pent oxidative stress induced by UV and also redime

expression of MMP-2 and MMP- 9 in human dermalditdast (HDF) cells [13]. Elastin of the skin tissuzan be

improved by Asparagopsis armata which is abundaritiantic Ocean. It also has ability to reducenktes, fine

lines and act as antioxidants. High mineral contérthe Lithothamnium calcareum has ability to oestskin tone

and act as cleansing and detoxifying agent. Stheofyelastin can be improved with the help of redvgeed called
Corallina officinalis. Most of the pharmaceuticaldacosmetic formulations used the Porphyridium ctue as one
of its active ingredients because it has compobattelps in maintaining the good appearance of sklarine red

algae are the reservoir of natural antioxidantsstMi the species of red algae has antioxidanvigcgspecially

Ahnfeltiopsis, Gracilaria, Halymenia, Laurenciadi®a and Polysiphonia species. Some special congsofaund

in red algae that can able to act as antioxidanpgnty for example A. devoniensis has amino acilleda
mycosporine that has antioxidant activity. Mosthe cosmetic industry especially deodorant prodoat® extracts
of Ceramium rubrum for its unique compounds [13hu3 research has opportunity to develop pure rgdeal
cosmetic products.
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ANTIMICROBIAL PROPERTY

Everyone will be aware that the red algae are dapafbantimicrobial activity and researchers alagédproved that
activity of some of the red algae. Hence the refhalare considered as best antimicrobial agenthien¢ is no
commercial use of these algae in the products tifn&robial products. The antimicrobial activity afethanolic
and (50:50) of methanol, dichloromethane extratth® twenty three marine red algae of above spdués been
revealed against Bacillus cereus, Bacillus thirgis and Bacillus subtillus ( gram positive bdadefThe activity
is also against the most disease causing bactéea Clostridium sporogenes, Staphylococcus aureus,
Mycobacterium smegmatis, Streptococcus feacalis Badllus sp, Escherichia Coli and Pseudomonasgspm(
negative bacteria) and against Candida tropicdliandida albicans and Cryptococcus neoformans (funga
Acanthaphora spicifera a red algae found in theilfaithu, South East Coast of India whose methamoficacts has
good anti bacterial activity against Escherichidi,cBacillus subtilis, Pseudomonas aeruginosa amtilBis
palmitus. It also has anti fungal activity agai@sndida albicans, , Aspergillus niger and Microsporgypseum
which was found by Pitchaimuthu Pandian et al [14lvas mentioned that the antibacterial and amtghl activity
of Laminariadigitata and Ascophyllumnodosum thatfdand in Icelandic aganist Pseudomonas aerugiaosh
Candidaalbicans Staphylococcus aureus, Listeri@ydagenes and Escherichia coli [reference 13]. Aséanilal
[15] has estimated the anti bacterial activity bifteen red algae found in the Indian coast aggpashogenic
bacteria that affects both humans and marine osgailike shrimps. The red algae specie like Asmpsig
taxiformis, Hypnea valentiae Laurencia ceylanicd aaurencia brandenii has found to have high actiotial
effects but they do not have efficient inhibitogtigity against plant pathogens. Off these foulaalfpe revealed the
good antibiotic activity of taxiformis aganist slmp pathogenic virus and its components like pyréblEarboxylic
acid, pentadecanoic acid and octadecanoic acid dpaee role in this microbial destruction Thus a di@mtibiotic
product is available in nature as marine red algae.

ANTI CANCER ACTIVITY OF MARINE RED ALGAE

Red algae are the best remedy for cancer becahss nany compounds buried in it with anti canceractivity

and many of which has to be revealed. For the firse antitumor especially antimetastatic of Margporum
crassissimum which is found in the Japan costalssashown by Hiroishi in mouse melanoma cell [B&£6-BL6,
JYG-B (a mouse mammary carcinoma cell line) andllfjrin the a human mammary carcinoma cell line KPand
they had seen the effective inhibition of tumouirigitro. The compound of less than 100Da respdadir that
was also isolated by them which prove that redeajgassess the good anti tumor activity In the repaper made

by Ghislain Moussavou, the anti cancer activitynafrine red algae is clearly exposed. Dactylone camg present

in the red algae Laurencia sp called Ishige okaeugnd Lithothamnion sp can be used for the treatroé
colorectal cancer with the dosage of 45 umol/lsTdompound has potential to arrest the cell cydiggchondrial
Membrane, Caspases or Cyclins and P53. In thentesdtof breast cancer the red algae Porphyra deatad
Lophocladia sp was used, especially the steroictina and Lophocladines of these algae is used thighdrug
dosage of 48.3 ug/mL and 3uM or 64.6 uM respectively . The steroid fractiors lability to induce apoptosis in
4T1 cancer cells and able to decrease arginasata@ind reactive oxygen species in MDSCs of turnearing
mice. Alkaloid named 2,7-naphthyridine is usualiferred as Lophocladines A and B of Lophocladiass as a
d-opioid receptor antagonist and had affinity for MK receptor with cytotoxic effect on MDAMB-435 last
cancer and NCI-H460 human lung tumor cells. Theamth extracts and methanol of Phoma herbarum and
Gracilaria termistipitata respectively has gooddpeutic value in treating various types of caridee red marine
algae have high soluble and insoluble fibre contemich not only makes it as edible but also makessianti
cancerous agent. The dietary fibres of Kappaphgbuegezii -carrageenan) was tested as anti cancer agensagain
human colon cancer in colon cancer cells HCT118ptated fractions (F1 and F2) of that algae cowstdin
galactose and 3,6-anhydro-D-galactose was foung tegulate the mRNA expression levels of Bcl-2l-8. and
caspase3 and the down regulate the XIAP and PARMR3lalso causes apoptotic cell death, nucleanfeatation,
apoptosome formation. Hence the soluble dietameffibom K.alvarezii can be used as anti cancerous agent with
low toxic effects which was proved by researcherasrthe best cure for cancer is lies inside theamde the form

of red algae which researchers have to exploravaia the good use of it.

ANTI DIABETIC ACTIVITY OF MARINE RED ALGAE

There is a rumour among researchers that the bastlete cure for diabetics is lying in the mariea sveed. Thus
it creates a hunger to explore this compound fleennbarine seaweed. It is found that componentsdfdm marine
red algae have capacity to act as anti diabetigooomd. Bromophenols are phenolic compounds that bapacity
to inhibit Protein Tyrosine Phosphatase (PTP) wihéctesponsible for inhibiting insulin. Hence teeompounds
are found in some marine red algae like Symphyagldiuscula Rhodomela confervoides, Polysipham@eolata
which has been experimented to show the efficigrioglycemic activity. It has ability to inhibit PTRi-
glucosidase, and AR. The hyperglycemic effect barol extract of Rhodomela confervoides was idiectiin male
wistar rats which are induced by streptozotocinhds a efficient IC50 values that indicates its dgipcemic
activity Researchers have also used the red atga®ake nanoparticle that can cure diabetics. Sihagoparticles
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that were synthesise zed using red marine alganitalia poryphyroides which was used as a cappingt syl
reducing agent. It has shown the gaedlucosidase inhibitor and-amylase inhibitor . Thus red algae have good
anti diabetic activity.

GENETIC STUDIESOF MARINE RED AGLAE

Red algae are the source of compound called broemgptand this compound has various therapeuticsfigke

anti diabetic and anti microbial. But only few sigscwere exposed by researcher. The Genetic studgrmmic
study of these red algae is still a question bexaudy few important algae species have been asdlgs its
genomic level. Yoji Nakamura has made the genonclehof mariculture crop called Nori Pyropia yezsisn
using next generation sequencing. He especiallgsitigated the pigmentation property of the algas fannd the
homolog of phycobilisome-degradation gene that eisponsible for the fading of the colour of the nuri
aquaculture Researchers mostly concerned aboueiseiqg the organelles of marine algae especiallyroplast

and in marine red algae only Glockner et al hadiseged the chloroplast genome of Cyanidium caldarfinus

unique and unpredictable features of the marineatgale can be studied only if its genetic naturfelly revealed.
Hence there is the lot of studies in genetic candéithe marine algae species has to be done terstathd and find
out new genes and their function. There is lot @lenular biology tools available and these havédoused to
sequence full genome of the algae and alga bidlbgisto move deeper to DNA level.

CONCLUSION

Even though there is a prolonged used of this rear@d algae in many research there is no clinicalistained
medicine or products based on red algae has béesseel. Researchers have to explore his all biotdapical
applications that once again will give the medidimeall viral disease in the form of consumabledo
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