
WF1.C1S.E1unw 5un~~ssru.

~1111~£J (Algae) 1II3Jl£Jti~~"1f.ff'\.l.~l ijfl~El11VJ~ti LLIii'3Jijtfd'\.l.~LiJ'\.I.11n ciltJ('\.I.LL~:11J

~LL1'i',;)1~ ('3Jij1:1J1J'YiElJl'YiElEll11111) L1£Jn 1fl1~~fl~1d3J"1IEI~W111171£J11 rI~i~ (Thallus)

11J11-1ii:n1fm:: iJ11Ji1-1ii:n1fm::1'fi~~1fJLLUU ~f)
~ ~

4

.'"1 ..'" ( . ) Q ~ ~ "'\1 " ~ "'\1 ,\1"
LlJUL"D'~~L~[J1 UnIcellular form 3J'Y1'11LfI~eJU'Y1 ~~LL~:LfI~eJU'Y1 ~3J ~~

.'"1 ' .. (C . l l' ) Q ~ ~ "'\1 " ~ "'VI '\1"
LlJUn~3JL"D'~~ oloma J.orm 3J'Y1'11LfI~eJU'Y1 ~~LL~:LfI~eJU'Y1 ~3J ~~

q

LiJULiu~[J (Filamentous form) iirf'l1LL~nLL"lIU'I1LL~:'~LL~nLL"lIu'I1

LiJU'V\~eJ~'V\1eJLiJU'YleJ (Siphonous form)

LiJULLUUVl1 L 7U 'fl3J1 (Parenchymatous form) iirf'l1 LLUU LiJULL~U 'V\1eJ LiJU'Yl eJ

LL'\I\t:i'l1~eI~ (Habitat) ~1J1~1ULL'\I\t:i'l1~eI~1i\1'116J nu tiel

1. 1UJ1 (Aquatic habitat) yf'l11UJ1~~ J1n1e1£JLLa::J1Lfl3J 1~£JelrjLU"'Tl1~Lilu".. ) A" ( . ) " 1 "..I", ' 1 "..1 ..
( )LL~a'l1t1~elU (Plankton '\I\1"eI£J~Lm::n1J1~tJ Benthic ~1£J t11"'I1t'id1'11'\'1L1"£Jn11 ~a~"ri1"'~ Holdfast

~'\I\i1£J~1U3J1nelrjLuJ1"
2. LUel1n1fT (Airborne)

3. 1u~~u (Subaerial)

4. lu~u (Soil)
1 ..1.01 . 1 1 A \1 ..

5. U'\'1e1U 6J L"lfU U~1"'~1 U~"lf LLa:: baLt1U'"

n17i~'\I\3J1~'\I\2J UnVit]n1ft'l1~~fi~ti1'\1\nrJ111u 2 El1n1.1in7 tiEl El1n1.1in713JLuEl71
qJ

(Kingdom Monera) LL~:El1n1.1in71tJ7~~~1 (Kingdom Protista) 1~rJEl1flrJLnnl.6}';'Cii1-1 ') LalfU
A ...".1 "'1 "' 4\1

"lfU~"1JEI-17-1f11~tl EI-1f1LJ7:nEl1J"1JEI-1~U-1L"D'~~ n173J f17-1~71-1~1'\1\71JLf1~ElU L'\I\1 LL~:El1'\1\17~:~3J
q

ijn17i~'\I\3J1~'\I\2J'\I\~1rJLL1J1JCii1-1 ') nu LLCiiu';)';)uuii.rJ3Ji~~13JLL1J1J"1JEI-1 Bold LL~: Wynne ( 1978)
qJ q

~-1i~ElElnLiJu 9 ~1.f{U(Division) ~13J~171-1

*111f'\1"D'1:n11'Y1UI f'\{l.I.::1'Y1UI~1~~f ~VlI1'Y1U1iu~'i~f'\'i~'Y1"11,.~ 111f'\LIii
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Division Percentage marine Approximation number

(% ~V-I1J1U'Y1::L~) of species

Common name

(.:1iEl~1Tty)

1. Cyanophyta

2. Chlorophyta

3. Phaeophyta

4. Rhodophyta

5. ChrySOphyta

50

13

5,000

7,000

99 1,500

98

50

4,000

20 650

15 60

6. Pyrrophyta

7. Cryptophyta

8. Euglenophyta

9. Charophyta

93 1,200

60

3

Blue-green
Green

Brown (Kelp)

Red

-Diatom

-Golden brown

-Yellow green

Dinoflagellates

Cryptomonads

Euglenoids
Stoneworts 0 80

tl"i~ r U"b'"t'"lI"fJ\1 ~1\'i-i1 U

~ A A

~1""L ,)~,)'r1 £111.

inJ1i1lJtUU~f.J'§fi1tiJa.Jr;ju (Primaryproducer) rti1flty,1"[fi1luviJ.J f6Jia1J111

Imuul91'/fu1Janlfl11J::J1ttflJ (Water pollution index)

Wll11lWU~ttflJ

1.2

1.3

..
~1,"f)1'V11"2.

2.1 7iLiluE11m13JU1+tl L1fJn11 Sea vegetable 1ti1LLn ~Vl11fJ~LL~.,1 ~J1~1t'1.
""" '" "'A.I dA AT '\1",d.'I'" ",d.'I."'1 Ad
~L"1JfJ1LLt'I::L"1JfJ1LLnllU1L.,1U lJ"::L'Ylfl'YlUfJlIU"bl1t1~VI"'fJ b~LLn tlJlJU ';)U Ln1V1t'1 tlJlJULlJU"D'1~'Yl., .., .

AT ' ."'1 d '" .,1'."'1 .,1' , ~ 1 "

U,. bl1t1~VI"1 fJ'Yl::Lt'I LlJUf)1V11"1I1n'Yl~~ lIn1,.L ~1::Lt'I fJ.,1 LlJUf)~~Vln""lI Uf)n,;)1nU~1V1"1 fJ fJ.,1 "D'..
LUULLVI~.,1 11J"~UL6])'t'I-liL~fJ1 (Single cell protein) L~f)LLnUt!JVl1111"D'U1n1,.ti11un1-s"lJ1~ 11J,.~u

2.2 1iLiJufJ1m1i'~{ U£J3J 1-jf~'IIIcj1 £J'Y1::La HLL~-1 LLa::HJ1~1 a LUUEl1'11111L'fi £J-111

LLV-I:: LLn:: 1i1 LU~ 1rl '1113J 1~£Jl'111nuti~ 6J '1111ElU13J1~1nLL';'-1LLa::U~~ti3JnUEl1'11111~U 6J U';)';)UU
'\I q

A ~ , "A .: A../ 1 "."'1 ~..'o' ~~. ,
3Jn11L V-I1::La £J-1 ~'11111 £J L'D'a a L~ £J1"1JU1~ La n'lll a1 £J"D'U~ L V-I El "D'L1JUEl1'11111ti~1U 1 L V-I1::La £J-11 £JEl ElU L"D'U

n-1 'IIIEl£J ua1
q

~
~1"m11nH~13,
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~1~i1 £J~L.:jJ £J1 LLn3JJ1 L~1.tijt1113J~13J17tl11.tm7!?l1~m'D'11.t 1!?l7L,;)1.t~~ ijm7L ~1::

Al ginure..
3.2 Zi1l11JifmW"lJa,,;'u (Soil conditioners) 1UElULtii£J1iL'{1V111£J~L.:jj£J1LLn3J

J1 L':;1UU1lJ L'{111'V-1~U ~ LiJULlJ L'{ 1 ~ LiJuna1-1 L'{1 VI 11 £Jti1U3J1n';)::e'f3JJ1 Ltii'tii-rl1 £J'Yi11 ~~u-rl3J:A'u..
3.3 7i'iJa"nULL3JGI"ffVl1W"lf 1~£J1i'.J1~n~,;)1n~~i1£J'Yl::L~;1~~U~"D' LolfU LL~-1

~

I~' iJ J:.¥ \1'-

~1~nm~ 3JUH1-1 yj1J11~3J11t1 EI-1nULyj~£JLL~::L"D'El11 b~

~1"n1')"LL ~'t1 ~ LLa~LllL'i~n')"')"3J4.

4.1 lin"11111n1+1T1f1 "l!'11~ul-ii~VI~1£J~J1~1~~n~ Sargassurn :sn1f11,.f1f1£J,
'Io'j£Jn l-iiIfi3JJ1~3JLLn1£Ju 1 U lu£J 1 ,.111-iiLuu£J1tl1 £J'Io'j £J1~ i1';)';)ifuiim"r.J~~£J1"::lJ1 £J~'Yi1,;)1n~1V1i1 £J, ,

'" ",d "0
"'::L~~LL~.,13J"l!'£Jm"f1111 Agarol

4.2 Z';W::nV1&nrll:!7"i17U:: (Antibiotics-Bioactive compounds) "1~71£.1 i'i

L.:jj £.11 LLn 2JJ1 L~U "1~71 £.Ii'iL.:jj £.11 t'i1~71 £.Ii'iLL~-3 LL~::i'iJ1~1 ~t'i12J11t1U12J1"~ ~t'i111JD~1U::.J1-3~lJ11

...~ A ~ ...~.,
t'i12J11t1£.1lJ£.I-3m1L,;)1ty"lJ~-3LLlJtl'YlL1£.1 11 LL~:: Ln"L~

4.3 lin@/tffJ1JlJl LolfU ti1~i1EJ~1nLCjJeJ::CjJeJ1J LL~::EJn~u11i"Y1CjJtieJ1J 1CjJ1i'iU B
\J

lPi'1" iJ G1 ~1~ n"S"S3J ~~ ~iI nl.s-ti,;]1n~~11 [J~ iit1113Jti1 fltlJ ~1UEl~ ~~ n"S"S3J3J1 n 1 U.., .5.

5.1 7w[fJfJfJflflfJlJ; (Phycocolloids) Lr;;LLri"111 'Vi~LL"D'nt11L1r;f,~"n~Lr;;";)1n

~.;r."'L"D'~~"lJtJ." ~~i1 £J'YI::L~;LL~'" LL~::;J1~1~ L~1t1t1tJ~~ tJ£Jr;f,~1flt1!~"n~ Lr;;";)1n ~~i1£J 'YI::L~;
~

LL~'" t1 tJ

5.1.1 1U (Agar).
f11f71~LLUU (Carrageenan)

'vJLt1t1 EI ~ ~ EI rJrfI &iltl tl!~~n ~ '~,;)ln ~v.11 rJ'Y1::L~ ~Jl ~1 ~ ti EI

5~~LU~ (Alginate)

~".I 1 ..Q ..,..11 ..~ Q,¥ ,4 1 .,.,
m1L"D'lJ1: tJ"D'ULL~:m1C.j~<1l LYi f)f)£)~~£)tJ<1l'Y1.,1 3 "D'U<1lU';):n~11tl.,1 <1ltJ~:L£)tJ<1l<1l£)

11J

5.2
, 4

~1\11"1rJtla

5.2.1 t111 "j"~U£l£JrfI (Carotenoids) 1ffiLLr1 LlJffi1 t111"j"~u (B-Carotene)

LLa:: LL£I"~1 LL"D"U 't1U"n~ 1ffi,;)1 n "1~i1 £J~L.:jj £J1~£I HaematococcuS pluviaJis

5.2.2 L~1f1iJa" (Phycobilin) LCiiLLriL~1f1L"1f£J1iL" (Phycocyanin)

LL~:: L ~1f1 £j7'Y11" (Phycoerythrin) LiJ" "-1f11~t1~ ~n~ LCii';J1 n ~~71 £JiiL;j £J1 LLn 3JJ 1 L~"LL~::~~'i1 £J
~



111ff11Ul'i'll"1~ 57

;LL~'" 1-1fLUU;~t'i'3JeJ1'V\1" Lf11eJ"'~1eJ1'" LL~:1"15'U"'1U1iEJ LoJ1ulfi1U Immunofluorescent labelling

n1@17'1J,yu (Fatty acids) 1u~V\i1r.Jiim~1"lJifu12J~3J~1-t1iit1113J~1t1'ty5.3

'Y11-1 Lfl,.~~n';) 1tJ1 LLn

-Arachidonic acid (AA)

-Eicosapentaenoic acid (EPA)

-Docosohexaenoic acid (DHA)

n,.~ 1"l1~Ub Vlci1dii11£.J,11Ui1~2J1,.t1iJeJ,1nu1 "f1V1~eJ~b~eJ~~11,;)~1J "2J1~.jf2J 2J::b 1,1
'II

~~ 1til ~1V1i1£.J~biJubbVlci,1"l1eJ,1n,.~1"l1~UbVlci1mtilbbri

~~i1£J~LL~-1-:lieJ Porphyridium cruentum 1i AA LL~:: EPA

L~eJ::~eJ3J-:lieJ Phaeodactylum tricomutum 1i EPA

f111J1~13JLLU~-:lieJ Chroomonas salina 1i DHA

5.4 "in(91 ~1'V\11£J'YI::LatiJ1~1aLUULL'V\~"ci1flt1J"lJP)"LLi'D1~1;9\1" 6l LoJiU 1'D'L~£J3J
9 ..9 ~

t11flJP)LU~ 11JLL~~L.]i£J3Jt11flJP)LU~ LLa::1p) 1p)~u

5.5 7~8::~83J73J; (Diatomite "18 Diatomaceous earth) LUU~1".jjaneJu

L~ eJ eJ n LSIjc{1~LIii,;)1n ~i{.~ LSIj~-li"lJ eJ~ L~ eJ:~ eJ ~~~1 fJri1Jtl~nueJ rJ11ii'Y1: L~ LUUL 1~1U1U ijf1 m{{~1J ~ ti1fl ru
v q, .,

fleJij1"Voj1"U J1'V\unL1J1 ij~u~~1~1n 'Y1UL...J 1aj11IiieJm1"Ln~u.nmfJ1 U1~1L-lfLuuLimeJ~'V\7eJ~1"
v q .,

-rl1fJmeJ~ (Filter aids) ij~eJ~2Tty11 Kieselguhr L-lf~{{~m:~1~'V\7eJfjY;L~eJ1..r,'Y1UL...J 1-lfri1~~-jf~

fJ1 mu ri1 LUUQ U 1UnUf111 ~i'eJU L ueJumm1 ...J-W1 LL~:L~1 L~1
q

6. tPl'1"m')"~nM-n-i)tJ'rI1"~'rItJ1~1~~{ vI1aci1-1b"rlu Chorella 1i'f1n1:t1"JJ1J1Un1')"

i-1bt1n::'l"iti1'dfJbb~-1 Chlamydomonas bb~:: Acetabularia 1"l5~n1:t1ti1'1uol(U'Dn113Jbb~::1t1')"-1~i'1-1"JJa-1
q

"\1 .d .", " ..
b"D'~~ L~a::~a3J"l5a NavIcula L"l5'Y1~~a1Jt1113Jt13J"l5~"JJa-1b~U~n~a-1'iJ~'Y111f'1U

q

<Pi',"'Wa""," ~m1"'~Gla-1Li[J-1ti1'V\"'[J"'::LGI"1JU1~ 1'V\t!JL~a 1-'ifLtlU L.1faL~~-1 LalfU
'"
3J L1)"ULL~::L3J:b"1U£) ~

n 1 '"a" i ~ CJJ '"a" ~ r u ~"' tt ~ ~ G1J 1.J 'J 1-11 n 1 '"a" ~ a m 1 crJr ~ ~ f) ~ ~ f) U r!.

~~~ilmsyj',;)1nL'i1~11F.J-tiiit1113Jti1t1nJ't11-1bt'l71i~n,;)3J1n 1 uu';)';)uu ti EI iu t11f71~bbU U., "'A d 1
1 " ~...d ...~"' bb~::EI~,;)bU~ IlJ-1blJU \o\j~bbllJnt111.7~'t1~n~ 1.~,;)1n~U-1bllJ~~"lIEI-1~1~71F.J't1::b~~bb~-1bb~::~U1~1~

d ..d.. , ~..11 ..A ~ 1 .. ( . ) ,. 1
IlJ-13J"D'Elb7F.Jn713Jl1I.n t1t1E1~~ElF.J~~7E1I.~ ~7t1E1~~ElF.J~ Hydrocollolds b\o\j71::3J~3J1J~blJUL'i17

~::~1 F.Jt1 EI~~EI F.JIii bdEl~::~1 F.JJ1 iit1113Jti1t1nJ 1 UEI~~1~n773JtiElU13J1~~3Jn1J~~r.;\ilmsyj'1ii1-1 61 L ~ EI
., .)

bUUL'i17ri11ibn~t1113J,rU (Thickening) ~1E1bUUL'i17ri11ibuuiu (Gelling) ~1E1buuilri11~'~

~n~::nElubuuaif~iu (Emulsifying) ~1E1buuilri11it1-1~1J (Stabilizing)



58 11'jffl'jUl"i'b'1~

1. i" (Agar) ~~i1£J'YI::L~ffLL~'I1~1'Vi'iuL1£Jn11 LeJm171vJrfI (Agarophyte)

fJ.Jfl1l1::nfJllm.Jlf/ti LtJu1~~L3J£Jf"1J£J'I1L£Jm17'"i (Agarose) nuL£Jm17L~f1 ~U

(Agaropectin) L£Jm17'"iLn~,;)1n'"i1£J"1J£J'I1 1 ,3-linked B-D-galactopyranose '"iiunu 1,4-linked

3,6-anhydrO -L-galactopyranose G11UL£Jn117L ~f1~Uii1f17'11'"in'l1't11'11Lf1iif1-l{1£JL£Jn117'"iLLliiiiu7::~

3J1nnl1 LL~::iin1 LL~n 1~'"i.ji~ L ~ ~ LtJU£J'I1flU7::n £JU

7fjJ l7f111 ~1'V\i1 [J'Y1::L~~LL~'I1~1iLiJu1~tl~1J'V\in 1 um,.~n~lu 1 uU';)';)UUt;EI
.q. q

Gelidium, Gracilaria LL~:: Pterocladia LL'V\~'I1~~~1~tl~1J~ti1f1tUElr.i1uLElL.]i[JLL~::~::~UElL3J7m
q " '\I

, " ,\1" 1 ..d A ...d .,t..
~1UL'V\ty L~3J1 ~[Jm"Ln1JLn[J1,;)1n]j"""3J"D'1~ [J'I13Jm"L~1::L~[J'I1UEl[J

mjwn~tt,"::mju'fl~-ru 1~UL~eJn"D'ii.~"1JeJ"'1~tl~1J U13J1'Yi1f1113J~::eJ1~ ~n~1U
9 q q., ., .,

eJeJn'fi1uu1i'eJU n1'eJ."mneJeJn -n.,,1iiuLL-n"'1;]1 LL~::n1-;j'~U1eJeJn 'Yi11iLLi." 1J1'1',;]"1J1U1U1'1JiuLL~u
q q qr q

iULn~~Vl7eJ iu~." (~LL~ul1ijm1'~n~iu)
q q qr qr q

fll"U'fl'3Jl1"@i 1u~::~1rJluJ1:Jff}u L~f}L~U~.,1,;)::LLii.,1LtJU1U ~3J1,.tlLn~L';)~1r}1 lu
..q

fl113JL-lf3J"liui1( 1 -2% ) f}rn~lliJm"LtJUL';)~1J"::3J1rn 350 C LL~::~::~1rJ~f}rn~lliJ1J"::3J1rn 850 C
q qJ q qJ

Ln"~"1If)"-1" 1ULLU--1Lti1'LUU 3 Ln,.~ ~12Jin1inL::m,.1i1J,.:: 1£J"D'U..
1) Food grade ~1a Commercial grade li'l~~~~nrnsti£)1'V\17LLa::~~~'V\m73.J

'ii1~ 6J .iiti1f1113.JLL-n~'~Ln~ 400 n73.J/~7.'153.J

) ..ofl ., d'l ~ .,t J' A , ..,.
2 Bactenologlcal grade LlJ\t1\t'YII."J1I.\t~1\tL~rJ~L "J1E1';)~\t'YI1rJ 3Jtl1tl113JLL"1J~ElrJ1::~11~, , 'II

400"-700 n73J/~1."D'3J

3) Agarose 'VI1£J Purified agar LUUiU1J1~'YIf 1"D'1u~1Ufln1f11i[J'fi1u.:jflLt1ii
." A r'1.1

t11t1113JLL"!I~LnU 700 n73J/~7."D"3J "!lULU

n1"i 1-A'tJ"i~ Tu~"

1) Z"lfiuuNwnmsna1M11 1ua1';) 1-ifu111ltl1~f.J~1,1'V\1a 1-if~~3J1ua1'V\11L~aU:;UU1,1
q q

A 1"""" .,I" . 1 A'" ..\1 '" '" 1 A"
tlm1l1~'V\1a 'V\3J~n1fm::~13J,.,~a,1m1 L"l1U U~~~llrn"t1"lJU3Jau ~na3J bafJtl13J LUf.JLL"lJ,1 f.JLn1~

q '1/
A ""'\1"'" \1" .+1.1 ~ 3J1f.Ja,1LU~ snu LLf.J3J U1~~~ sna~3J::L"lJaL"'fJ LUf.J1 b1U U1~~ b3J a1'V\11n1::lJa,1lJ1::Lll"'LUa~~1

q

2) 7"d"1ua@]N1V1n11JJlJlttli::tfl~a"tilal" L -liu 1-if'Yi1 £117::111 £1 'Yi1 LL.1J~3J~WULL~::.
a1Jmm~'Gf3J£11 'Yi11J~ani3J£11 ~'Gf3JLt11a~&i1a1~Vojlnt113JLL~::1~.fiuIi\1~ '), ,

3) 7"Jf"1u~w&n~n113Jdu '} L-nu1-ifLflaEllJLi'U";1f.J ~~3J~iin~3Jyf n11LflaEllJ-rJ{i3J

ti1f.Jll1-..1 ~~3J~-1sjfnyJEln.J1ifuLflaEllJL-11 "j~"j

4) 1-lfbUU Culture medium 1um"b~[J~,;)flU"'1£i 1U~1Ut/(1U';)~-:n11"'[J1 m"b~1::..
~ .¥ d
L~ rJ~ L \!.eJLrJeJ
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5) 10D1U..11U1-;f.J.ffU'\'f..1LL~::r;(1UL'Ylfl1U1~~~1111'r4 LoJiU Electrophoresis, Chromato-

graphy, Immunology, Immobilized technology

A1{'j1~tt"" (Carrageenan)2.
,., ..'" ,., .,: .,.a-, d", A

m"b"1Jtl1""1,;)LLUUbU~1UEl~~1'V\m"2JL"2J~U"lJUbU tl.fI.1940 L2JEl2Jm,.~a~U2J
1

~Eln Tn LLa~LLa::,;{EI"m,.~,.tiLilu~1'Yi11';'u2JLn~m"tl"~111~ (Stabilizer)

8Jf11l1::n81lr17Jlf1ti Ln~~1n 1~~LaJeJf"1JeJ" 1 ,3-linked B-D-galactopy ranosyl

~i1Jn1J 1 ,4-linked-D-galactopyranosyl f11f1'1~LLUULL1J"eJeJn'tii'LiJu 2 naaJ tieJ.
1) mu,nu,kappa,iota carrageenan ~::~1£.JL~'uJ1LfiuLL~::~n~::neJu1u~d ~::~1£.J

"/4\1 1_1'" 4 A 1 .d
'I'11Jl.eJeJeJU"l/eJ..11J~~L'11£.J1J'\IIdeJ U~1..1eJU 6J

2) lambda LL~: xi carrageenan ~:~1£J1uJ1LfluLL<lib3J~n~:nelu1u~"~:~1£J~ij

belelelU"lJeI~ 11Ji~L.jj£J3J

~1f11~LL uu~1 ";;117: 1£J"lI'ulueI~~1'\11n""3Ja1u3J1nLiJuLL~11111 Lei 1aq)1 LL~:LL~3JU~1
q

Wl~T1£.1'Y1::L~;LL~'I1-ti1~f11f"1~LLUU"13JL1£.1ni1 f11f,.,~1 u~~r!t (Carrageenophyte)

m 1ffn~ tt&'l::m 1M fI~ f)nn f$ tt U U r ~ fJ ff111
9

1~£JU1~Va11£J~1l;(1~ 1J~ bba::c;i~LUIii1~ ma~ U71J pH ';)::Lc;if11fd1~bbuub-if~-ifu

bbl;(l ri1L ~~n ~::n au bba::ri1L ~ bb ~~

mn"li'111:: tfJ'lfU

LLf1UU1 f11f11~ LL UU~H3J nULLa 3JU~1f11f,.,~ LL U U L iLuui1ri1L i-ifu (Thickening)

t;f1ULLf1UU1ff11"'~ LLUUL~EI~H3Jnu1E11E1~1f11f11~LLUULiLuui1ri11 iri3J (Gelling) t;f1U L1I\t!iL-n1 U

~~~ifrns-;jEl111\11 1~tJLu'l"j1::~~~ifrns-;ju3J El111\11fi1L7';J1U tJ1i-YJu f113J 1nU1I\U1~ HU Lf1~EI'I1fi1E11'11
'\I '\I

;;a~L"'G1 (Alginate)3

A .'"1'" ...d d ,
~flU~1JEI~,;]LU~LlJULTI'&f"D'm"D'11£J-1nq1f"D'£J E.C.Stanford L3J£J fI.t1.1880 LL~m7'\I

U1L£J1fJ~~LU~3J11-jfU7::1[J"D'iL"r;i1U~~'&f1~m73JLn~:fJu1u fI.t1.19291~[J1J71f"r1 Kelco (Merck) U7::

L'r1t1H~~~~ti1tlruLr;iLLri '&f~1~£JL3J7m fJ-1nn1f U£JfL1rJ fl1U1~1 ~-t-1Lt1'&f &UU LL~::~U'\I "'

EJ"ffJ.11::nEJ1Jrl7"LflO 5~~LU~LUu1~~L3JElf"lJEI'I1 D-guluronic acid LL~:; L-

mannuronic acid ~'I1ri11";;Ln~m,.c;iElnu1fii 3 LLUU tiEl G Block, M Block LL~:;LLUU~'(f3J

.J1"'~Vta1£.J"D'ii.~bblii~1ibiJU1~t)~lJVtil:n'liibbri Chondrus, Gigartina, Eucheuma, Furcellaria bba::,
Hypnea
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7@]l1@1/.
~1'1-'1'i1£J~J1~1~i.:t1-l.fi~~Lu~ii.:l1£)L7£Jmd3J11 fi~~1 u1~rfI (Alginophyte)

1~LLri Macrocystis, Laminaria, Lessonia, Ascophyllum, Alaria, Ecklonia, Eisenia, Nereocystis,

Sargassum, Cystoseira LL~:: Fucus LLCQ\i.:t1iLiJU1~~~lJ'I-'Iin1um,.~~~ti£) Macrocystis pyrifera

LL~::

Lajn-n1n £)1fL,;)U~U1 :jj~ LL~::fimm

.., ~..,~
m1ffnW/llGi::m1e.JGif/fJGi'fJl Uf/

1~ fJU1 ~1v.i1 fJ3J11J~ ~1-1 LL~::LLfJn ei' ~~ L U~ eJ eJn LL~1 LLliil1';)::eJ ci1 U 7U"lI eJ-1
'II 'II

Ln~eJ"Jf"~ 1~ (16lJLtiifJ3J LLtl~L-nEJ3J LL3JnUL-nEJ3J v.7eJ 1U~~L-nfJ3J) 1~m7~n~t;f1U3J1n 1"Jf1~"lIeJ-1 Green
d A'" d A A &\1" d ~I " ( \1 l:- ... )v.7eJ1]j""lJeJ-1 Le Gloahec LL~:: Herter 6lJ-1,;)~~"lI~'Y1'5 b1L3JeJ 50 lJ3J1LL~1 ~ b~eJ::LLm3J"lIU~eJum7~n~

'II

A \1"'" l:-1 '0'... '0' "d \1""
fllUffV!JVI eJ~,;)LU~~::~1EJ b~~'Y1-1 UU1LEJULL~::U17eJU L3JeJ~::~1EJ,;):: b~~7"l1U
9

L'VIii£]1 (1 % )

mmI11:: TfJ61fu

iJ~~ L U~~1U2J1n 1"151 Ufl~Wl'V\n""2Jfl1'V\1" L -rlu~~2J 1 U 1flflfl12J "lJU2JLL-rlLL-ii.".
J1~t~ ~~~iInl.6Yi'u2J "lJU2JfllJ Lfl~fl"'~2J L£J~~ fl1'V\1,.ti1'V\11J~~fiifl."m"fl11Jfl2JJ1'V\un 1iLflafllJOJ .
n"::~11tnU.J52J LflafllJ Liu1£Jri11i£Yfl2J;~~i~LL~::~1 £J 1i~~2J;'Y11L ~fl 1 i'Y111fiiL1£J1J13JL ~U"fl £JLLU,.."

LL~::13J'V\£J~ LU,.fl::L1S'flU 1iLflafllJ'V\u", ~~2Jfl1flJflUri11i~u~fl ~~2J£J16Jj1 LL2J~'" Lfl a fllJ Lfl~fl"'~U

A ..d 1 ..A 1 '0' 1 ~ ~UL~1 Lfl~fllJ~1~L"15fl2J ~'V\:: Lfl~fllJflL~fl ~,.~ Lfl~fllJfl1'V\1~~~1U1 "15I.Ufl~~1'V\n""2JL1"1511n1.6Y).
L-rlu1iri1u~flni2J£J1 ri1LL3J~2J.tf.wU ri1~~1~L~flfi12JLafl~ 1mUL'Y1flUfl Cell Immobilization.
ri1 Biocatalyst L~fl~~~Wl,.C1\1'" 6J L-rlu LU£Jf n~~S]~"in fl::~1~u LflD"lUfl~ Luufiiu



Gracilaria 109 sample dried at 60°C, 48h

WASHING 2h in distilled water

REDRYING at 60°C, 48h

pH ADJUSTMENT

AUTOCLA VING seaweed: buffer 1 : 3 (W IV)

120°C, 30 min

FIL TERING 2 layers mutton cloth;

Whatman 541 paper with suction

AGAR GEL. FREEZING -lS0C iSh

THA WING room temperature (5h)

WASHING distilled water, twice

DRYING 60°C, 48h

AGAR POWDER hammer mill
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1 % CaCl2

/ Solution 5% HCI

t
Water Water

Fresh or dried

___1~~-
Leaching

t
Waste H2O

Acid leaching--r~te 

Water
4% Soda

ash solution
Digestion
2-3 h

Air Water

Emulsifying Aeration
Absorbent Purified~~~=~ ~~~-- jellyWaste

cellulose Clarification

Decolourisation

"";"-'

Alcohol ~~ algohol
wash I ~ algohol

~ jelly
Centrifuging Draining of

dilute .alginic acid

~~~~q~~~~~Precipitation of
alginic acidCO2

Purification
=:~~ l :J~~~= '~""'" a1 coho 1

~

Na2CO 3 solution
Precipitation of
sodium alginate

___1 Screening

Hot air~
1.1 ~CO2
I i Waste

'liquor

~

Pure sodium alginate
LCQ1 a:LLn13J LL~CQ1~.ff1.l.CQ1a1.l.n11~nCQ15~~ L 1.I.CQ1,;)1n~1~i1 F.J~J1CQ11~CQ113J1~"1J a~

Le Gloahec LL~: Herter

discoloured
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9..1 A

LeJnt11"'a"eJl~eJ~

..~ 1 ..I .1 A'" ..

mru';)UTl1"lrU t'l13J U3JU~ 2527. ~1'V1~1U. tlrn:;lJ1:;3J~ 3J~11'Y1[J1t'1[JLn~~1~1~~1 n1~L'Y1~'i
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