
dtnStu fivmstrtfiq'lna-oic
ujFl.os.aunu ounqcssru'

arnir u (Algae) il ur afi .rfi tgtorh fi n o ol:fl n { ueihi fi rirud rfl u:r n nh qiuua v1u

durioS,: (ldi::uuriarirriaarur:) 6unIn:wfi.::rll o':nruir u'jr vr-an-a (Thallus)

dir.: anuru: ig:Jir.:nnurr*loiunr uuu:-r 6a

r. riluronird ur (unicellular rorm) fi #rrodaudlsirrn:rofi audh;lei

z. rflun { r rrn d' (colonial ro.-) fi ri.r rnd audlsirro: rnd audlrj'lsi

s. tilutdualu (Filamentous form) fr ntluonulur[n:kj*qnrtlul
a. tiJunnaouioriluria (Siphonous form)

s. tiiuultrnr t:uln lr (Parenchymatous form ) fi ntr ulu rfl urrriur, ia rfl ufi a

ruueirdorj (Habitat) vrrldluuuri.:doqieirr 1 n-u 6o

r. lt*tir (Aquatic habita$ fi1ufi6o rirniouuntrirrSu louadlusnrrnrriJu

rurrn.l6eau (Plankton) niadornr:ririoq (Benthic) ei'ruln:rrir.:d6ln'ir land'r4raoilHotarast;

nruirarirulrnadlurir
z. luornrs (Rirbome)

g. lu#du (Subaerial)

a. lu6u (Soil)

s. lufidu 1 rriu 1ue,r"'rri'o{lufit rrn;lnrnud

nr:o-ou rLl ora ri rint r qn unr ao5o-o snuir utfl u 2 at ruto'n: 6 0 or rurfn' u tua:r

(Kingdom Monera) un;orura-n:I :6aorr (Kingdom Protista) Iouorsu lnrx'vieir'l "; ttiu

xfiorro,::.ror-qo orri':l:sn o:Jr ar zud'.t ttad nr:fiIn:lair.l eiruil rndautfl? [1fl;0114'lrfl:fflJ

finrro"q rourjrntu[ usiri g riu rrdrlonriufiu ioqr rtuullo.t BoId ltn: Wynne(r oze)

d.r{oo on rilu o 6i'iiu(Division) orlor:r.l

*nrnisr6'1ifi ur nru:inurarsoi lvrrilurauaiun3uvr:il:o nrnloi
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Division Common name
,A(raR-lilq)

Percentage marine

(2, fir'rulun:rn)

Approximation number

of species

t. Cyanophyta

z. Chlorophyta

s. Phaeophyta

4. Rhodophyta

5. Chrysophyta

6. Pyrrophyta

7. Cryptophyta

e. Euglenophyta

e. Charophyta

Blue-green

Green

Brown (Kelp)

Red

-Diatom

-Golden brown

-Yellow green

Dinoflagellates

Cryptomonads

Euglenoids

Stoneworts

50

99

98

50

20

15

60

0

5,OOO

7,000

1,500

4,0 00

't,000

650

OU

1 ,200

200

400

80

ffdrtctEtr$flaital1 t1E

1. Olltl{t?d? Ul

1. t mnit a fluiailatiatoiu (nimary produu4 d hrftyd galuiz si a'tn'tt

1.2'ltfiuohfiuansn'nsilHa (Water pottution index)
re" - t a

| .3 [AU1U@U1tflu

2. O1ltEl}t'lt

2.1 ltiluannu4wiGrnir Sea vegetable lo-uri aruiruduo.l firiro'rn
d : - , l- ar . r. . l. a d a,, <, a.l

flrlr u?[Lnrr1l u2un u'rrJll :r:3n1fl711{uu]lt lnnmn:1 u to|'|n qlJu 01{ tn1fia q:.11{[uux19lyl

rilnnarnirsryrntijuoryr:rrndao finr:r rrrdu.i liluaomu nr: uonorndslair uri.:ld
<' .1_'d €A . i -* 

t 
t

LUurlnc{ r:J)srullrda rq ux (srngte cell protein) rfiorrn-ilqur [nrurntroiluntflJlol!:6u

2. 2 lifi u a.rl.n #o{ i*r 1dmfi fi uyr; rn fi uor un ;driror n riluar ur:rd'r.rr-'l

rrlrs lrns rir riio 'lri yr louluTuao l uiorirrLrorn ur{.runsuoxa riLr ar r:du l ilon:.t-u
a X < - d.e<' - .U A -n1Jr1t{'l!rRUlfl-rl4Tr u lSaa rou?1u'lotantl0'tuxl{o[?t0 Lttuual 't:f,o?t[1t?tl3rfl uJ2ua 0u r51t

n".: uog nr

g. drnnr:rnr*or:

3. t l&iluu a nrnirgm:roldrfl ufjufi troloiril:rsfi mo'lulq:roura:I cia

^ ., 3 Z da
tsutJljl n!nlTr^lnn! uu1o1nfl1$T1gr3[dRr.['tq1n tofll.ln1to1'i1 Seagro tldr Maxicrop
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fl'reil uiird ur r!n!rir riufin': r lsr rr:nlunr:o6r nrt"[ulo:rou6r fi nr:rnrr
.J , u q e j j q n r a Ir u .., a aA

rn u{:1!nult],lutlq.]tuu1lj1? ! ar !:]u luto:roux:o tll unm1:luu!flo!tranlTfl'r?1 Algmure

3. 2 lfi/ iu a nu t a 6 u ( S oi I c ond itioners) 1u5ur6 u1r'arrair u fr ri ur un u
: - ,- ^ )., rr-, - ivtuo, 'ah ,3

l{',r Lru SURn',tTrOUtltUl{tufl tvl t!Unn1,l fl',tt4t1Ud?llll1nX3AtU',t tO9l!?Uyt't tl401{TtJXU

3.3 liilat;uuuatiatriz 1o uldrisn-oor narudruyrsraderiufir ldu uo.r

l-rr.r-nnro riu ir nyirarrr:nfl o.r riurn#uua:rdo:rtei

4. O1$n1t[]lrnuuaitnfltn::
,e" & f d ae , dz

4. 1 ttnl 2J17nE1 LTft A11nUlAfll :1Ufl1l',tOlAflnn Sargassum :n:J't lTfl n0
qev t; ev I q I 

'q 
vdr 

^ Jy{0n ttoln{1filJ ttn:outu luullulruluulnluy{u't!'llaouuunlit{dEtult:lJluYlyt'tolnmfi:lu
113tdd[Lo.JUt0n1Tn1?'t Asarol

4.2 liazrtantilfifraw (Antibiotics-Bioactive compounds) arradru fr
dI

t,uu1unllu1tJ1{ fl114:1Uf,t1Ul fl11,111Ufflro.J[n;flU'tqlnR1 1:nU1U']dno m:Un!1u:S. ^l:.1?1
-vRl lTnU!U,tnT:tn: 1Ailrufrl,lL:u T1 r.rf,3 !1tfllo

4.3 ltnaaauat rdu srnit unrn'[oosoo un:uniurlfyro sau iorrfiu s
, Jds. d-rnoo dtnn::ri H n qR nrq or n fl'nlTl syl tn?'t ltdr rio eiruo or ar ra n::! tt1 nlu

:JOOUU lOrtn

s. I TvlIn a a a a a a oi (Ph yc ocol toid s ) leiud ar:lxd uqn orl:oid an-o'lsior n
d:' t,r .. e A -u'9t1l{ttdalia,] fl1fiTtuYl:taflltojua:f,u101n tfl Lnn0 anauo f,'rfrt!mdnq tonln RlfiTlu ytsrad

[[ot 60

5.1.t '1iu (ngar)

s.1.2 nr{:r6uuu (Carrageenan)

u 'r <. - I -uw , dZ a
t},t tnn0n fl0 u0 ff1ntUnflnq [o01nR1 T1uYtlrnf,ul01n na

s.1.3 o"n6ruor (Alginate)

.l'' t . a x,l .Y ^ J , 4l
n1J ttu:3 urTuuRsnl:u no tvt tflnaRRa oYt.t 3 auquolnn11n{ touf,:ra uooa

uJ

5. 2', r a ?"a q ( Pi gme nLs) :rn io nd fi n rr l drrirXluo o nrn n::rLdsriolo'or n

f,11'li'ru6o

5.2.1 orl:fiuauai' (carotenoids) 'loiuri ruoir nrl:fiu (B-Carotene)

rrd:r!4fl 01urufi usrYoleiornrruiru ?tfiut4a Haematococcus pluvialis

s.2.2 tr4loi6u (Phycobilin) laiuritr^llnlryurfiu (Phycocyanin)

un:!^llo6iniu (Phycoerythrin) rflu:rnr"oq#an"otsior na'nrir ufirdu? r!nrlrirriurR!fl'r$i1u
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'auor 1"i'rilufizualortr: tndo.lrirorr [a:f itu{ruio-El ltiuciru Immunofluorescent labelling

s. 3 nraln iu ( Fatty acids) lun'ruiruin:olsn"uLiSro-rdfi n':rrueirri'tX

nr,: ra: r*g fioteiur\

-Arachidonic acid (AA)

-Eicosapentaenoic acid (EPA)

-Docosohexaenoic acid (DHA)

n:ohfulnrirdfi :ru.rruirmur:nfl o.rriul:nnn aorfr oofirlo6:: :lr6'iiru l:15'r

fi q'[0i ar $ ir u d rij uuu ri.n o.r n :o'[t n-utl.i ti1 dtd'r ri

al,riru6iuot6o Porphyridium cruentum L'i' an un: e'PR

loa:oaldo Phaeodactylum Eicornutumlri EP A

o?rjlqlilrtuodo Chroomonas sa. na'[]i DHA

s.4 uirrot arrair urvtnfirirorariluuuri.:rirrirXl o': uimqoir.l I rriultrduu

nriuoruo I uare rGulnriuarusr rta:1olo6u

s.s loasqau'luri (Diatomite uia Diatomaceous earrl) riluar:fhnou

lqaan'lqd'dtriorn rirrta{t o'r'[o acqa dor uri:rnufliro dtaivr:ra lilurrnruru finruaruuGcirritX

60fi:vr:u rirnrinrrr frdudfirrnn vrulr^l hiheionr:rfiorJ!ffiur rirlrldrilu'ldn:ortr':oar:

rirsn:a.r (Filter aids) fidoa'rriq'jr Kieselguhr ld1arn::qrr9$io6grfi olfinu'lv'l ldvirH'or"o

ur'avTu vir rfl uour uniun rr r io uluq r.l n : nf t fi r un : rer r tN r

e. dr*nr:fi nrrio umroin grerao{ et''r a dr'J rdu Chorella lffi nrrtl ru,nr:

s.rrnn:fsiruuer Chlamydomonas unv Acetabularia Li6nrroirufiuqn:lri[d3lntlfli1.t1o't

rqod'[qoroo da Navicula ldmosolnrrlnlfolo.ltaudnn'oloan::sri

z. drr.rnfroolr fi nrmonart{ulcrni'rln:tnturolnqirdoliriiu rdorltil rdu

firruun:ruluoa

n'r :t#il : eTu m{u a cs u r r,t n 1 ; il A ot"tr'llo sr o n a o Er e{

(Commercial production and application of phycocolloids)

H6on-r*dornsuirudfio':rldrn"'rXnr.:ta:ugfiolrnluiloluiu 6o 1"u nrf:r6rruu

ra: a n6 rusr d.l rflul^rfi uryn nr'l:d'd srioloior n nri.l rtn dl a':srvir urs raduq'r uogfi;1orn

d.lfi daGun:rl'irb^llofl a n no ud'uialalo:n an a ou6' (Hydrocolloids) tt{:rsfi a fG tfl um:

n:nrunonnausitdonru'tori.. iorr,iirn'qluqoeirn::l6orirlrrualn-uH6on-ru'foir.t 1 ,dt

riluarrmilfrfionflrriu (Thickening) uiarflusn:vrhhiriluiu (Gelling) n':ariluo"rrirhiLi

qnosn ouriJu6l'nt'u (Emulsifying) u5o riJuoirvirlu''n't::l (Stabilizing)

57
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r. iu (Agar) arufi uyr:ra6iuo.rd1n'iu6unir ronrl:tlsi (Agarophyte)

ati esnaunNnn" riluhdrloilanran1l:fl (Agarose) riuranrl:rxn fi u
(Agaropectin) ront l:srfioror nfr'r un o,: 1,3-linked B -D-galactopyranose a{:lriu 1,4-linked

s,o-anhydro -L-galactopyranose siruronrllrtnGufiIn:.lsir.lnrlrnfina'ruranrT:suoifirl:ro

rr n n'ir un l i nr I n nlorer-n rl,l o rilu o.r ri:J rsn ou

ia n 6u sruir ur srof,uo.rfi1drfluio n6uufnlunr:arioiuluilo ariu6 a

Gelidium, Gracilaria rrn: Pterocladia uuri.lru6oion6udeirn'r-lo{1uro r6uun:a:6uo rl3nr
drulnqj"leilrto unrlfi :: rd urornr::urrG u-.rfi nr:ryn;ldu.rria u

n'n s n"a ua t nt t a6ofu Io u ri o ntfi ol o.:inn 6u rir r:rnh n.lr I s: or o an"o{u
y Zy *,r..'. : '.

oano'?uulfau nla.Jnlnoan fi.:biiuu{ro"'r un;nho"oriraan yirbiuf.: u::olrulu::Jriuur^iu
'11urnfi ouio iurul ( guHu4inr:nrioliu)

?rx*ai6 iun:nruluririou rdoriunrorui.lriluiu nrlr:n rfie roa'loi tu
orrrrdlliuoh (r-zoo) a nl,rninr:riiuron ::lrrx ss' c un:n:nr fiaru ni :srirru a5'C

rntolooi iuu:jl'toirilu g rn:o qr inruin.rrldil:rlurri

t) Food grade uia Commercial graae lf1ur{6ofiru.r{orur:unroosnnn::n
oir.r I firirnrrluil\ilfiu 4oo n;!,/ol.r

z) Bacteriotogica.lgraderiluiudlf,lu.lrurdu,:rdol6uniffirirnluuirod*n.jr.r

40d-7oo nirzo:.sr

s) Agarose uia Purified agar rfluiul-:eirf, 1ff,u.lrudnr*rid''usiru6rrni
rirnrr rud.:rfi u zoo nilzo:.sl dul:J

qt I I 6
n1t ]tr :c tgtrlt

t ) liluni a niilialn r iuarolduiln nlo ue:,t ialdrualluorur:rd o:Jiu:.J1.:
a q e,re Ae

n runrxu3obiiio-nrru:err rlfi qiar nr: rriu lun6 on"rudguu ou R n o lasrnil ruu ui.r Iu rfi {o
u'ruo,ilr{f, qJ rrul rirnn-o rosuriarmer rfiu5'hrf rirrun'lri orsr:n::ilo,:rJ::lnndof,o5

z) liTuaaffinnfir,znua:";.aiatrhat,t rriu lf,yirur::uru yirurifirLr{fiuua:

a n:nin ar sr mh oo nril ur H fl rl rodra{6h ar.tfl r noiu uo:lnf,ueir r .;

r lll / , qe as) liluaonunnuirr t rdillf,lndourduo-ra runufinfilvi nrrlnfiauil{l
rirunrr,r Hei,H.Jdnr,lon -rfi niurnio!r,:r en.,

\ t"-r .. I t - d.q4) Ittllu culture medlum tun't:!nu.Jof,ult:u tui1ufi1uonT2lfl ul n1:!y{-t3

tnu. uarua
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s; t.i1u,:ruio-ufus.lua:o-rurnnlu1nfi6rnrx rtiu Electrophoresis, Chromato-

graphy, Immunology, Immobilized technology

2. n1f:16u$[ (Carrageenan)

nr:1dnr{:r6 uuuluo'luaorru n::r 6laiun*u1u fl .fl . 1 940 rd a fi nr:16 oul
6onInunqRnrsio.rnr:sr:drfl uo'rrirbiu rfi qnr:n{sntr (Stabilizer)

a,titJtsn aunt.Jraf rfi oarnltldrloilar 1,3-linked B-D-galactopy ranosyl

sfru fi'u r ,a -linked -D-galactopyranosyl nrfrr6uuuuri,:aanld'liJu z nril 6a

r ) mu,nu,kappa,iota carrageenan n3n1uld1u;.lrfiuunsonosnauluflr: asnru

ditoaau,lorl:lo"ar6urLrioludrrdu 
"1

2) lambda un ! xi carrageenan n:nr uluir rfi uuciLjon er:n auluarrn:nr uyrifi

'[ooouso.rllo"a16ul

nrf:r6uuufilfrl:clurdluoofl"tunr.r 6i?urilnriluuo:l:lrlaloqrrn:uflr.r1io.r

2@n@u

nruirurn;rnf,uqrfilrdnrfrr5uuu:rlriunir nrfi6lutlei(Carrageenophyte)
d,:finnr urfio uraidld'rfluionGuud'nloiuri chondrus, Gigartina, Eucheuma, Furcellaria unr

Hypnea

n t t s n"o u a : n t t aF o a t in d u uu[ a a ail
Ioudr mfl dr u ur n'r.: uo un:eirtudr,r nro.r :Jiu pH or'leinr{:r6 uuuuilriu

ru n"': virlf o n qr : n o u un : yir1ra"rryr".:

nnltthr[anf

ruorJrJrnrf:r6uuuHs n-uunrriernrfrr6uuulf,rfl ueirvrhlfriu (Thickening)

eirurunrJ:Jrinr:rSuuurdoruelnl'u'loloornri:r6uuubi'rflu,i'rntrtrdfil (Geuing) rirutr.r{filu
zu fi on-ru'riar nr: Ioura rszufiqriru"liuru arnr:rilio::l srftflu n": Inu$uto ari rnda.leiror.l

3. dairuo (Alginate)

riduxu o-n6 ruar rfl urn irnmrr d.l nqrda E.C.Stanford rd a n.a. r seo usj nr:
u'rrorfa6ruolrtdrj::Iunioiruoosrun::lrfiodulu n.fl.1 e2e Iouuir*yr Kelco (Merck) :J:r

ea.l . & xe . - :rrnfruiofichd'qleiud eirigarlSnr a".rnqr uafirri nruror i,:rsn dr]u un:6u

a.teitJt: n aunt,t nrr" o'n6ruorilulnfiruaSro.l D-guluronic acid $n: L-
marururonic acia dlrirlrirfionr:ciariuloi o uuu 6o G Block. M Btock unsttuur.lf,rr
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IAnAU

allir uf,urorndhidoiruofi doFun:rl'ir o-n6lu\^loi (Alginophyte)
xe i--
loiuri Macrocystis, Larninaria, kssonia, Ascophyllum, Alaria, Ecklonia, Eisenia, Nereocystis,

Sargassum, Cystoseira $a! Fucus ueifildrilur-oq6uufrn1unr:r.r6q6a Macrocystis pyrifera
' a a rnorrurnufl.lror r:rvrqdrflur"r6olnniun;luaoato:tdu6ur6ulaz AscoPhyllum nodusums't lJ 1l

riniln arirou6ur i6 ua;o"rGnr

n n s ria u a v n t *t 6 n a-a 6 mot

Io urir ar$ir u r:Jo a'r.r un;uun do6ruo aon u{T uci'irosadlu: ror
rnfrarf,olo (Io16ul unnr6rrL urLnflrdul uiolile-crdul) iinr:sriodrurLr nf iiita.: Green

uiaiita.l Le Gloahec un; Herter d.rooilRnflirdo so fluru{r (gloa:un:ruriuoounr:en-o)

Q fl u uG a-ni tuo ncor uld6ri.:lurh rfi uunrririor.,d uu, u. ro :lEiar :riu
rufiur ( r z,)

ntlfih:[ani

o-n6 ruq.irulrr nldluo o trr$nJ:! a1 r: rriux allu'lanniltul rrriu{r
R - A A r eAe z e cr aulf,ao Hoon q,lult 1uuou tflTa.to tunn a1$'tTfl'lljltullll9a{n1:n?unru1'}1un latnnou

n::orrn-udr rnfiarui'uluvrhln"'doud6otoun:aru ldxilfryrrrfro1fnr'loi6uu'lrirfiu:auurj:.r
, Z .e a .rh A &

IRs r uoru:aJruau rlrRnauurir Ha!n1i!ouyi11d6 fla Hfluu1B.r'rullRn rRnourR:o.ruu

6urrr rn6arnro rdollanr rn6ou6rnnto:o rnfrauarur:dq{li1 lfluaorsrun::lr':triru"ri
rdulfilhilnanr.ilur rirurifilr{Slu nh nrarqa{frrriao lflurvrnfin Cell Immobilization

rir Biocatalyst tfio16orsnroir.: 1 rriu rfiui n:o6ein a:6loru rarruan rflusiu
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Gracilaria

WASHING

REDRYING

pH ADJUSTMENT

AUTOCLAVING

FILTERING

AGAR GEL. FREEZING

THAWING

WASHING

DRYING

AGAR POWDER

1Og sample dried at 6O"C, 48h

2h in distilled water

at 60'c, 48h

NaHTPQ buffer, pH 6

seaweed : buffer 1 : 3 (W/V)
t2O"C,30 min

2 layers mutton ctoth;
Whatman 541 paper with suction

-15"C 15h

room temperature (5h)

dlstilled water, twice

60"c, 48h

hammer mill

'lo orun:r,uso.:riuoaunr:ario{uornsrfi irsrJ ur,rlu::o-u#a.r:Jfi u'6nr:
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Fresh or dried rr CzCl,
Solution

Waste Water

Water

hrifred
jelly

algohol

Waste
cellulose

Waste

alcohol

discoloured
jelly

dilute
HCI

Hot

Pure sodium alsinate
tf & , al -
loa5lln: uRo.tltuaaun.lTflneaf, oluo01nfl't1,1:'1uflll19|"1nq1|J?510i

Ir Gloahec u8! Herter
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rana{'l:d1{Ao
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