
'rjLfJl1 eJU'Y1~1,.,.rn ~3J11'rj eJU'Y1~1,.,.rn LL~:; ~1~1';) 1JrurJ~, , , .,
111f11"1fl~11'Y1fJl f1rn:;1'Y1fJlt'11~~f 3JVll1'Y1fJlifJt'l7Uf11\t'Y1"11,.~ 111f11ti1-;i~Vl1~~~"1J~1

I

U't1A~Uf)

tiLL~0I1"fJ~m1 ~~1L7£J 2 "D'U~ ~EI Gracilaria iisheri ';)1nLm::£JEI ';)."0I1"1J~1LL~:: G.tenuistipitata

' if a if a1 .~ 1 ~ a ~d ~ ~ ~ .IA A
';)1nEl11 ~~1U ';). ~~1~ ~£JU13J1L~£J0I1 UtlOl1'D"L3JU~'Y1lJ77,;)U1'Y1011,;)1nU1nOl1lJ73J1rn 120 ~~7

q q

1t'i"1~i1£J1~ijf1113J~U1LLUU 3 7::~lJ~EI 0.5, 1.0 LL~:: 2.0 n1~n13J/1JEI LiJUL1~1 3 LtiiElU ~~m71i£J

~lJ115~71m7L,;)1t1!L~lJ 1~"1JElOI1 G.iisheri LL~:: G.tenuistipitata ijfi1Lu~£J 1. 79 n13J/1ULL~:: -0.26

n13J/1U ~13J-J.1~lJ f1rnf11~1U~"n~,;)1n G.iisheri ~ijf1113J~U1LLUU 0.5 n.n. ijfi1"0I1"~~Elm3J1rn
q q \I q

..~ .~~"" ~ 2' ~
1U =23.2%/U1~UnLL~OI1LL~::f11f1113JLL"1J0I1=33.8 n73J./'D".3J. "1Uf1rnf11~1U,;)1n G.tenuistinitata
q q q r

1U5~71f1113J~U1LLUU 1.0 n.n. ijfi1"0I1"~~EJm3J1rn1U= 19% J1~i(nLL~OI1LL~::f1113JLLoiJOI1"1JEl0I11U= 158
\I q q q

n73J./"D'.3J

The purpose of this research was to investigate the re;lative growth rate and

quality (agar yield and gel strength) of Gracilaria iisheri from Songkhla and G.tenuistipitata

from Pattani which cultured in the cement tank contained sewage water from shrimp pond

for 3 months. The results were found that the relative growth r~te of G.fisheri and G.tenuistipitata

average 1.79g/d and -O.26g/d respectively. The agar yield and gel strength of G.fisheri at

density of o.5kg showed the highest value (yield=23.2%dw,gel strength = 33.8g.cm2). The agar

yield and gel strength of G.tenuistipitataatdensityof 1.okg gave the highest value(yield= 19%dw

gel strength= 158.6g.cm2)
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0 0

~'1"'1

~1~l1rJ;LL~~~TJ~nno!r~1L7rJ (Gracilaria sp.) ~7E1~1~l1rJ~3J"1~ "Eln";)1n";)::1iLtJ"
El1~1"iLL~::LtJ" 1~t1~1l&i1~:S1l~n~1" (Agar) LL~1ET~ 1i&i1~:SllU1u~J1~~";)1n"1n~'l;)'anIii1 rJ tiel" ,
o1f1rJL~3J1J13J1mElElno!rL";)" ~~1J13J1mf11fllEl"'~ElEln'"D'tii' ~~f1113JLtJ"m~-1;;i1~ (pH) LL~::o1f1rJri1i~'" 

l~"iL";)" ~ Ln~";)1 nm"iillti1 rJ"1J EI~1~ LL~::";)1n Lf1HEl1~1"i1"u El1~ 'Iii (un tit, 2 538 )

.¥ do " 1 1~"~.¥' ~ 1 A .':1m1"1J fJ1 fJyjU'Y1'Y11U1n-1 U111fl ~ ~~ L yj 3J"1JU8fJ1-111~ L 11 ~ fJ L~ yj1::1J1L 1t"u."D'1 fJ H-1'Y1::La.
~ ~ ..'" '" '."1 .,t" ,

"1J 8-1,;)-1V11~ ~111j111:n-1U Ufl1ft1'D113J11"D' LLa::~-1"1Ja1 ~1U3J1n LuUm1La fJ-1n-1 LLlJlJ VI U1 LL U U LLa::..., ,
LtJUm1Li fJ-11 U 1::1J1J LiJ~ ti-1 LL'AJ,;):: LtJU~a~ tqj1ULft11j~n';) LLa::8~ ~VI n113J 81V111'Y1::La LL -riLL -n-1 LLliifi,ijdO ,
~ a n1::'Y11J 8 U1-13JVl1ft1 alii 81::1J1JitL 1 ft1J7L 1 t"u."D'1 fJ ~-1'Y1:: La~,ij m1ri1u1 n-1 i1nJVl1~ &f1 flnJ D-1fl 8m1

,.. ..
oS ~ 't A oS ". I ",.,t" , "

L~8 3J ~111yj"1J 8-1'Y11YJ fJ1 n1U1 LLa ::~UL U8-1';)1n L n ti~1n1~ u1::n 81J 81"D'YJ La fJ-1 n-1 ~1U3J1 n"1J1 ~ fl113J1" ."
LLa::"1J1 ~ m111-1 LL~um1i~ m1~~ L -rium11J a 8 fJJ 1 fI-1 ';)1 nU1n-1a-1L'fLL VI a-1J1'D113J"D'1 ~1~ fJ ~1-11~ fJ, "
1~H1un1::1J1Um1U1U~

m,.u1if ~J1ft-1;)1 nU1 n-1 ~12J1,.t1yj11tii'~ ~1 £J1iL -11u1im"'Yl1-1W~n tf Lfl ii LL~::1i'Yl1-1
q

-n11l1'Vi 1i~Ti1 a-1 LUU ~ ~U 1;)fln1i-1nU2J1nfl EJm,.1-lf~"D'J1'Vi1n~1~i1 £J 1~ £J LQ 'Vi1::~1~i1 £J~2JU1-1

L ~ EJ-111 £Ju1if ~J1 L~£J;)1nU1n-11~ £J l-lfLuu,.::uu L~'i2J 1 u1JEJu1if~.ffu~~ri1 £J L rtEJ-1;)1 nti1~i1 £J ~2JU1-1
q q

iifl112JL~2J1::~2J~~1£J1J,.::m,. L-11U Luuti1~i1£JJ1mEJ£J~ii1J"1n!lEJ~~12J:6"""2J"D'1~u'iL1m"D'1£J~-1

q v q

v
.¥ .+1 d'.. " d. ~.I ..." .1 " .,I .".. ~"A

EJ1~1"L~ £J-1~n~ EJ£J LlJ1iJEJ~"EJ ~1 n LL ~-1"1J1 £J L 'ViEJU1 blJ~n~1U'Yl1 b ~Ln1i-~,.n"'Yl'Yl1U1n-12J"1 £J b~ L~"2J
v q q

...4 "
EJn'Yl1-1~U-1~1£J

A'" .f""".1 ..4 A A 1 'm11';) rJU3J1 ~nlJ1::~'I1f1L ~ £)fln~1 £)~11m1L ,;)7tU L~lJ ~"lI £)'11 ~Vl11 rJ ~3JU1'11 LL~::f1 nl.fl1~
" .,I ...VI" ..,I.f , '0' "" .,IVI" A f:"1

"lI£)'I11U'Y1~n~ b~,;)1n~1V111rJ~3JU1'11'Y1L~1::L~rJ'I1 bUU1 'Y1 '11 ';)1 nU1 n'l1 "lI£)3J~'Y1 b~,;)1nm11,;)rJU,;)::LlJU

.1 1 :'1 VI.IVI" ,.f, , ...lJ1:: rJ"1)'U~1V11lJm1fln~1f1113JLlJU blJ b~LL~::f1113JL Vl3J1::~3J bUm1L~ rJ'I1~1V111 rJ113JnlJm1L ~1::
.f '0' A.,I"" ,

iJL~rJ'I1~~1U1Lfl1~!n,;)'Y1L1rJm1 Polycuture bU1::lJlJ ~

L'f1~tl£J~3JU1-1~L-jf'l1~~fJ-1 LiluL'f1~tl£JNn~n71.1J~1L1£J 2 "D'ii.~ ~fJ
q

-Gracilaria lisheri ';)1nLm::£JfJ LU'I1::L~L'f11JN-1"l1~1 fJ.L3jfJ-1 ,;).N-1"l1~1

-Gracilaria tenuistipitata ,;)1nEi11u~~1it fJ.£J::~~-1 ,;).U~~1it

J1f1-1';)1nU1n-1 ',;{';)1nU1n-11JULm::£JfJ fJ.L3jfJ-1 ,;).N-1"l1~1
q q

,.,1' .l.,1'
1J fJ L Y-I1::L~ £J-1 LL~::Ntl1U '11 L Y-I1::L~ £J-1

2.

3.

..,1'.!"I' "'.. ",.. ..
-1JElLVi1::LtiEJ,1LlJU1JEI"D'LlIU~ntill "lIU1~L~U~1fJUEJnti1,1 71 "D'1I. tin 45 "D'1I

qj

1~J1f1,1,;)1nu1ri,1UElti:: 120 a~1".



.J .¥ 4 .
-~t11U'\'1LVi1::L~£J~ L1"aULVi1::"lJ1

1)'VI11'\'1£J1t(£JfI'iUf11U'\'11"11 1"~ 111f11tJ1 ';) .~~"1J~1

A '" A
111f11"l1'1"l1'll't1F.J1

A ..
f1m::1'Y1£J1fl1~~d

4. LL1J1JLL~Um"'Y1~~EI'I1 LtJULL1J1J RCB 4 1~m,. (treatment) 1~m,.~:: 3 oJ1

(replication) 1~£J1t:t~'V\i1£J1ufi~"1f1113J'V\U1LLUU 3 "::~1J t1E1 0.5,1.0 LL~:: 2.0 n1~ni'3Jti\EI

1 UEI LL~::UElf111J~3J (control) t1E1 Lfi £J'I11uJ1'Y1::L~,;)1nLL'V\t'i'l11i""3J"151~-tiLri1J~'V\i1 £J

,¥ ...,
7:: EJ::L 1~1 L 'Vi1:: L~ EJ~ LL~::m7L n1J"lJ El3J~

\J
5.

d' 1 .A
-1::rJ::b1~1b\Aj1::b~rJ~ 3 b~£JU ~11,;}1~f11f1113JblJUn1~-~1~ £J{\I.'V\l13J bb~::f1113J

q qJ

bt13J 1UU£J b \Aj1::b'/.rJ~ bb~::.ff~J1'V\Unt'i~"lJ£J~~'V\i1 rJ'Y1n 2 i1J~1'Vi,
d. oS...d ,:: -b2JEJtl1"1Jm'V\u~ 3 b~EJU 'Y11m1"bn1JbnfJ1~'V\1"1fJ'Y1..1'V\2J~ ~1..1U1 EJ1Jbb'V\..1bb~~

""- d .~ ~n~1Ub ~ EJ'V\1u1"2J1 rnbb~~tl112J bb"lJ..1"lJ EJ..11U

q q

A ..AA

n1"dLfl"1::$'I'Y11..1~t1~

6.

-'1i'eJ3J~~'Iii'lil3Jl~lfilLQ~£J (Mean) LL~:fil I2 SD L~~eJ~~Lm£J1JL~£J1J1~11Jn11~" "

.¥ , 1 '0'..:' " d \1" .I~.¥
m1'Y1~~f)~L~£J~~'V\11£J~3JU1~ UU1'Y1~,;)1nU1n~113J 3 L~f)U ~~~~~1lJ~~U, ,

1.
d

~111..1'Y11

.I~ g; ) ft g; ( 2 ) .J'" \1" ..'" d
2. lJ73J1nLl" (%dW LLa::A'113JLL"lJ\1"lJD\11" g.cm 'Y1'Gfn~ b~,;)1nn71"D'~1L"£J'Y1

L~1::L'l£J."1uJ1:ft"',;)1nU1n.,, 11ii~~mtJ~"'~171"'~ 2..
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~171"'t1 2.

n~1~a1L~U

Species Density

(kg)

Agar Yield

(% dw)

x Agar Gel Strength

(g/cm2)

x

G.fisheri control 25.40

23.23

64.81

33.84

124.01.0 18.76 20.26 62.82

19.70 30.63

G.tenuistipitata control

0.5

20.60 100.68

119.7817.20

.0 19.06

18.30

18.18 1 58.60 141.19

2.0 145.20

3
d

~1"1-1'Y1 3

."" "
m1'J'1"," 3 LL~~" ~ nl.1l 1'rtU1-ti" ';)1 n"1 11" LU'iuU L," uunUU1';)1 n LL ~ ti" fj'J"J'3J"D'1~..

"lJf)\1£1""i,u

., ...,.
'\.t.1't1::La't1 Lm::Ua

~ ~ '"""rI"~'n"'n".Parameters J '1'r!:: t a~'1 n n' '1'l iJ ~ ~'1,"

pH 7.9-8.7 7.8-8.0 7.8-8.1

Temp ( C .
26.8-28.8 29.0-33.0 25.0-27.0

Salinity (%.) 12.0-15.0 25.0-32.5 18.0-23.0

5~"1n1"L,;)1ru L~1J 1~"1JeJ-1~'V\i1£J~3JU1-1"l1'ii.~ G.fisheri luJ1f1-1,;)1nu1ri-1~,.::i1Jtl113J., q

'V\U1LLUU 0.5 n1~n73J/1JeJ 1<l1fi1Lu~£J~"'~~ = 12.9 n73J/1U fi1Lu~£J't1n,.::iutl113J'V\U1LLUU = 1.79
'\I q q

ni'3J/1U ~1u5~"1m"L,;)1ruL~1J 1~"1JeJ-1 G.tenuisti pitata iifi1Lu~£J~-1~~~,.::i1Jtl113J'V\U1LLUU 0.5., '\I q

n1~n73J/1JeJ L-1iUL~£J1riufieJ = 7.53 n73J/1U fi1Lu~£J't1n,.::i1Jtl113J'V\U1LLUU = -0.26 n73J/1U
q

~d::iutl11aJv.U1LLUU~ 2.0 n1~ni'aJ/1JEJ -5~d1mdL";J7tyL~U 1~"l/EJ~~v.11EJnd1.jj~1L1EJ

rf~ 2 "lI'U~iifi1 LUU~U L Vjd1::ii~v.i1 EJv.U1LL UULnU 1u -5~d1mdL";J7ty L~U 1~"l/EJ~~v.11EJnd1.jj~1 L1EJ

1 '0' ~ "'1 ~ , .,I 1 '1 d.,l ..
UU1'Y1~";J1nU1n~ bU'Y1nd::~Utl11aJv.U1LLUU'Y1'Y1~~EJ~";J::~~~~~1aJL 1~1 ~EJLQVj1:: bUL~EJU'Y1 3 aJ, ,
~ ~,¥ 1 ' .1.,1.. ~I ..d '~I A .I

EJ~d1md~1EJL VjaJaJ1n"l/U ~ EJ~v.d1 EJ";J::Lu~ EJU~LuU~L v.~EJ~ EJaJ L "l/EJ1 LL~::aJmdL U1 Lu EJEJUdL 1tu.u~1EJ

LL"l/U~~L1EJn11 ice-ice ~du1i11~v.11EJnTl.jj~1L1EJrf~ 2 "lI'U~12J~1aJ1dt1ui'tii1EJr.i1u~1l1Vjmd
, '\I
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m3J1m1ULu~£J"l/EJ-1 G.fisheri ';)1nLn1::£JEJ .ijti1Lu~£J~-1ni1 G.tenuisti p itata ';)1n
.'II

Lrl EJ b't1 £JlJ nlJti1 fl113J LL -n-1~1<1i,;)1 n G. tenuistipitata Lblilm3J1 m 1Ubb~::ti1f1113J LL -n-1"l/ EJ-11U ~1<1i,;)1n...~ A.J .I'
1 ~.:' "VI. , , .JVI" ..J...J

~1v.11£J'Y1-1 2 "D'U~'Y1bV41::L~£J-1 UU1'Y1-1';)1nn-1 b3Jbb~n~1-1,;)1nfl1'Y1 b~,;)1n~1v.11£J'Y1bnlJLn£J1,;)1n.
Ad.~ d ~ A~.Jd VI"" ( A

'fj113J"D'1~L3JEJblJ1£JlJL'Y1£JlJnlJ~~n111,;)£J'Y13J"'£J-11U b1LL~1 n1U,2533, 11111m,2534)

nG1~n""3JtJ,.~n1f1

-11"1~ r.Jd'Lr;i:;1J't1"£)~VI" "';)1 n-11JU7::3J1 rnLL~"~"
q q q

1't1r.J1-;r.JfJ7"t11"'t17117~ 1l1t11r;i

A A~

'VI 3J1~ b~UEl ~'VIU Un171';] EJ3J'VI1..
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.1 A~ ~ rA co' iJ ~ ...
111 f1 ~'\.I. '1 n \PIl'-l" ~'-lJ ~ft m,-'1'1J U Ln U'1nUlJ '-3Jl nLLLft::f1'113J LL "lJ""lJ D"'1'\.1.'rI ~n\PI'1Jl n..

~ll11il u~n ft n'-l~ftl L'iU t '\.I.U'-::L 'rI ff 1 'rI U LLft ::U'-::L 'rI fftn -X L~ U".

Gel Strength

(g/cm)

Extraction

method

ReferencesCountrySpecies Yield

(%dw)

G.tenuistipatata

G.fisheri

G.fisheri

G.fisheri

25.2 130 Thailand

Thailand

Thailand

Thailand

20.2 66.3

11177m

n1U

1J7::~-1fi29.0 51.5

16119.8 'fU1"1"on-U

532

a.fisheD 23.7 160 Thailand

Thailand

Thailand

Thailand

Malasia

947

G..changii 37.5 265

480

G.changii 11 42"3

626

Santos

Santos

Santos

Santos

Shaharuddin
26

Native

Native

Native

Native

Pre alkali

Native

Post alkali

Native

Post alkali

Native

Pre alkali/acid

Pre alkali Phillippines18 644 SEAFDECG.changii

G.coronopifolia
G .heterocladia

G.edulis

12 170

33 641

Pre alkali India25 665 Ka1krnan


