
Carbohydrate Cosrstifrrents of the WKarine Algae of' Ssi Larrka 
Part 1, Some Physieo -chemical properties 
of Phyt:oeo%%aids from Eight Species of Red Algae 

Thc I:)n'rysaccharidcs, :tg;lrosc. and  agitrcjpc:c-t.iul a r e  tkic main c o n s t i t u c s ~ i s  of 
A:,AT. A ~ R ~ ~ J S C  is a iincar chain of a\t.crnating ncutrsa! sugar  l -c i iduc~  rain!,^ 
1 ,  3 lixikcd I>--gnlactoxx and 1, 4 1i11E:cd 3! 6- ;riahytlrous !--gal:rc~cjsc rcsiducs. 
Ag;lr.opcct.it, ;onslats rrrairlly of D--galacfosc, .3,6 anbydro-L -gaJaciosi., somc cscri. 
sulFhatc a n d  D- rrlucuro;r ic .~cicl. I t  )i:;s rn.\nr.r of the  strttc-tr.ttn2 fcaturcs of 
ag:iro:;e. 

Agar is ir-~aolub!c in (.old w;iter hut cj!s.z;olvcs ;catlily I J I  bui!inf: u:;itcr, a11d 
xcts trr a ficni gel a t  conccr.t:ratioes xs IOLV 0 . 5 ~ .  I t  is a \:;IIu;I~Ic i.oi!oidal 
s~~bstanct. :  Ixcause ol irs hydri>philic nat:urc ar3.d i ts  hi211 gc! st;crlgt.h. Thcsc 
t w ~  irrrportanr properties :Ire rcsporlisiblc: for j t s  ~ r i c i e  tise in thc footi, phatma 
celitic:a! ;And tcxtiic irnciustl-ies as :i rh ic lcc~: l i t~~; ,  emulsifying, sr.:~l?ilizinfi a n d  
gelling :lgcrrt. T t  is alsci uscd in me t.Eical anti b3t.t criologicn! I;~borati~ric-s :IS a 
cuIeur~: r .nL.di~nl for micri'iorgar~isms. 

h4ore tha:, 50 speci i~s  of red algae have bcc!l r.i.s{:d as r a w  nin.tcria1:; in rhe  
manuiacturc ef agar. Principal  sot.lrccs a r e  spccics of Gelidi~c~r:, G,raci!nricl~ 
Afu l fe l t i c~ ,  P~eroclndic~ arid I'i~~iiophnl-0.. 171 Japan, t h c  lnr qest a ~ n o u n ~  nf agar, is 
cxtracrcci mainly frricn p l a n t s  of th r  R C n k j S  Gcl id i~r~ i l .  



D~~r:~rr,:rtnarrr anti bfedccrf' a;:idi. A pre1iulir);ir.: s\.lrvcv o: i h c  Sri i.ni-,I;ali 

sour;cs of a!gae for r h c  extr:action of ZRar oti, n r l  industvia\ scfilc, Dcr:rir,rtnnrn, 

sftcr- svstematic sur.irc'-f rcpcrtc:d that  ' I  r ~ ~ n i c ~ r ~ ~ c ~ r ; : / c s  anc! C,rci~ilci.?-icr. 

ed1.1.iis ( i i r  hen.oides) t171:rc lorind in 'l:irge clnantities, kad  a high gcl c o ; r ~ t e i ~ t  and 
C~IUXJ be [LSCCI for the F * i ~ ~ d \ i ~ : t i n r ~  (:)f agar.. '\7C7c now 1-eporr- :i preLilnir\ar.jr s tudy 
madc  of r ' C . 8 ~  f~~sibilrt~ of: cxtran. t i r~g pbycoci~l!oids if-om c i ~ h i  SPCC~C!: c!( T C ~  

> t l g ~ l ~  c ( . ) ~ ! c c ~ c ~  in S C I  ! 3t1k3 a,-I(-1 ~ 3 n i ~  p h y ~ s i ~ ~ . . ~ h . ~ i ~ i i ~ a l  p ~ o / : ) ~ ~ . t i c s  of < l\csc 

ph>v(:~c:~jj~id:i. 

Thc \clc;ri,iiy, \ ~ a t > t ~ ; i i  a t ~ r i  c3istinE:tri:;hing i ~ ~ r ~ ; . p h ~ ~ i ~ ~ g i t : n 1  ~ C ; I ~ U T I ' S  :J t l l v  t.i!:i-r! : p:. 

CICS c)F rciil ; I ~ K ~ C  s tu~f i~1 .1  :YI~C giver! iai Ti~blc! J .  Of t h c  ci::hi s p x i c .  :t-ci,>ii~~~l, I . ~ V O  

spccics sho\vet.l sorrle biologicnl. variaiiim. Urowrr rrt iLi r ~ d  t i  O F  

C~aciiclrici ~:clrrlis,  :rrlcl also osangc ancl gr.ecrl thnlli  of I111111;:'(.1 t l ~ i i s t . i j ; ) ~ i ~ i i ~  \VC.I(- 

collecteii. But for ? ilc e s ~ r u c r i o n  ob phycr,colloids tllcst: sninllli:s wcc-c i - lc!!kcJ 

a l ~ d  rcplic;rtc s~~hs;irnp?~:u. (SC) g) Lvrrc: u e d .  (3?~uciI , . i r i i , t  c(~r:ic!~l~l i s  :I k ~ ~ ~ l v i i , i o ~ l > \ > i <  

~ p e i i c h  'hut ti;rrn r.i:os~ti:~i in rkais pr,pzr ti.*hns t.o ijnr f i i r 1 1 1  collcc.r.i.ii i ~ . i . j i ~ \  

Hikkatiuwa. 

1-'he sc~wcc: t l  sa~r!~!!,:.; ~vc;c tvashccl ; a x ~ r l  ti~rar or~~l-rl\: : , c l r L  c l j - i c t l  ( 2  3 <la\l,<) ( Icrsc. 

tilt: site (1: col!eciio~h. --The i > r ~ 3 . r l c i i ~  of :inrnl-le dibi.cric:r;itiot~ ,iil~. ro nlccr<rbi:ii 

:~cl:ivity c\~;~,.i rroe .c:hscr-vet[. T h e  d r i ed  samples wcrc g r r x i n d  i a l  :I mill 21111 r x t r 2 4  ecd 

R C C O ! . ~ { ~ I ! ~  t o  tile ~,racrc!nrc usii.cj by Durilir;~!.ianrlr ci irT.' The stir1 c.!r-Et:<l 

r?rodur:i. w:ws stirred .;:tcci:ssiveli~ wirl) c t h ; ~ n o l  : i i > i l  ;~cctc.,r~-.. 

- 1 - b ~  riloist.~rre <nl.rt.cj~T of t he  s u n  iiu-trJ sarnl,ies i,c;~y d c t ~ ? . ~ l ~ ~ i i ~ c i  117; llt.;ili,li: 

t.hc snizlples a r  1 10°C: f o r  4. laours ; l . l ~ t l  the nsh i:ol\r-\:c\i oht::iir~c.i.l h y  i r b ~ i ~ ~ t . ! r : i r i ~ \ g  

it-ic snxlrr~lea nt 550°C C o l .  5 hot.c!-s, -The  .vvnr-cl- :;uit,bIc Na-i K I - ,  : ~ Z I C I  Ca-I -".ale:s 
r rcsent  i l l  t:hc asti of t i i r  alcne an(!  r11e agar, res:,eitivc!y, M~::T<: t ~ i < > ~ < 8 c i i  by osi l)g 

an EkI, 6l;inle phoroi~ti:rer." The su\j?\-;ate ( .>ntcnt  \.\;:IS dcterinirlcal : i s  R;ISO, iufr r:r  

a ~,r<:!in-linary tscatm,crrt wirh 0. :I N ti.Cl. T h e  gcl sr-rcjli:ti>. t crilpi'l.:ltrxrc of 

f l c l  fiir.rna"r(>nand t l j e  rnrlring t:c~~.rpcrar,urr of T I - ~ c  jicl \ICICT(: I .~C~CI-~~~I~CLI  : i i  

(.~csc;rikbcd by Ramar;.lrr alrc..l K r i s l ~ ~ ~ ; i ~ r k o o t . t h ~ . < '  

Tal.>lc 1 gi ' i rc~ the  perce.ntajie yicI,:l and i.o!citir. i>(. f ix* ph\~r.oc-.ollri<l:; isolxtcil. 
The  hc ' i  yield of pi-~.vc~col.l~ic! w a s  obtained  fro;^^. (.-irci.cilii,.io strli~,r.jrr;i,.r. .All (>tl,ci- 
ypecies nf C>racilnric strlciied gave: ~ e a o ~ ~ a b l e  yiult-1:. i;f i?hycocolioi<4s. af thesix 
only  C .  .soiico?.nia 2nd G, t ~ i ~ c ! i s  {lx:fte;~oides! cr in  be g:ithercd or coilei.rcd i : ~  Large 
quanritic:: :tad hencc bc. cctnsidered x\,orthwhile fc..r comnici.cial cxploitntion. 



Ca.~i?oh~bl-arc co~l~tlczrenrr of (:he Marinc Algae of Sri Ltrrlka. 





C,'ar1~ohyd,r~~cte: C o ~ ~ s ~ i ~ r t e n t s  of thc Mi.~~ir!c: Alr:iie of S1.i l.ti111cc~ I .3 

The  inoisrnre, ash and sulphate contents oi thc : I X R A C  and tile phycoci~lloic~s 
isolated :itc recordeci in Tab!e 2. T!-l: sulpharc content of t t ~ c  pliycoci;lloids 
f r o m  G ~ c i c i l ~ t ~ i a  fer#l .~;on~i ,  Aci(~irhol,ho~it  dzlilc i?n(i fln.pnilir i r ! ~ i s c i ~ o ~ - ~ ~ t ~ i s  \\ia:j 

r-ioticeably higher tl'rnn that of thc c:)t'i~ct species itx\lescignted, w l l i j c  r h a t  f ~ o m  
Ge!idirllLi Nceyosd was sigr~.ifica;~"c~ Icrv\i a n d  co1mpax3ble ro thitt of Sp;mish ngar. 

'[able J gives ihe ; x r c c n  t age r,F rh: water solr.lhic soi i iun~,  p o i a s s i ~ r  rn ilrlii 

calciutn ior-1s present irs t he  3sh t ro l r~  the a l g x i  ?nti phyir?ci~lloidnl rnr1tc::ia i 
rrspccrive:.j:. IT is in~escrstirlg to !-lore t h a t  tj.1.e arb. of .the pkyzo,-t.?lloitl it on^ 
G. fi?gu,soraii and G. cr;tsst.r, h:ts ;I very 1.1icI1 concer.~tn.n~ion of potas:siiu~n wllilc tilost: 
ol: (3. ~ O , ~ ~ ~ C I I ( L L  and C;, crG~Jis (licj~e~roiiicc::) i s  rela-;i\lcly !o\v. 

'I-xhlc 3 -- Wn-rer soll.~b!c N:1! K and C:a -ontelr-ts erT chc ash 

'The gel strength, ttLinper:stul-r of gel formation :II.IJ t ! \ ~  1 1 1 ~ l t i r 1 ~  C C I ~ ~ ~ C : { I L I T ~  O /  

the gels fot.r~.~cd by LO%, /..5 :<, 2.0% ; I ~ I C I  2.57; solutions rcspectivcly, :?,re givr:n 
i r ~  T'nt:Lc 4. In general, species with high ash con,rcnf: also h n v t  ;I hitrll sulph;rte 
i:t.)ntcnt 3 r d  ~ ( ~ r r e ~ p o n ~ l i n g ! ~  10.w gel stretxgth, eg. A c c . ~ n ~ l ~ o j , I ~ o ~ r ~  i leli i lr a r ~ d  
t-ly/,>rarrt rn:.lsur./o?rr!is, Furrhcr phycoco!lr,ids with a i ~ i g i ~  corrterlc i?f !v;!trr soltrblc 

- 
potnssiz.~n! saics appcar to fiirlrr gcls cv i r i l  br:tter pr-opcrties. Thus i:hc pl~ycoco!loids 
f rom G. fi~~!;1:sonii,G. ;ri::;si! and (3. s~l.Ili.(:~ni(! yield gCis with ;I u,iJer settirlg nnc1. 
melting temperature rn.r!ge. The l o w  gel s t rcr~grh  of !:he sample fro171 G. :ft?rgl.,, 
svrrii i s  p~robablp due to i t s  high sulphnte content. ':She !on! pc?i:assiurn crrr,rer.lr 
of rhe ph:i.coc:oliaid iron? G. corficairr r;1;1\~ be rrspc>alsihli! {o~:  i t s  ic~ci, gel strength. 
It may \?c possible to  itnprz:\i* r h e  s e i t i n g  ~ t ~ o p e r t i e s  (of ~uil .1 2 phyc:c,c,r-r\ioid h.,, r-ht: 
addition of a so!uh!e t>o.t:ts,i\~ni F-J)~- . '  
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T h e  gill srrength of a gel is determined i:~rg-ly hg %he amount  of polymeric 
material which has precfpitated in e11e form of a netwcrrk., Tr has been reporre6 
~ttlat 3, 6--aia~iydrogalaci.ose is ltsss hydronlailic than galacrose.4 1-llercforc galac- 
tans having :1 high 3, 6-anhydrngalacta:ie content very strol lg gr.ls.4 
F?*rthcrmore, [he presence of sulphate groups rnalces the galac.tans wore soluble 
and thus  Inwcrs phc gel strength, and the rrleltielg t:enrperature oC the gel,  while 
the. piesence of K-+. v.filX lead to a.rr inc-rcase in gel s t rength .  This hils bccri 
;~t.tributed to the  fac t  chat: po~ilssiurn saYrs uf D-galacrose .qu(ph:rtcs aj.e less 
llydropl~ilic tklnn rhe soc-fiusn and bnrqurn salts of thcse !:onrr~cunds.' 

A consbination of thesc thtee factors together wit11 rkre presence of ix-rorganic 
impurities may be responsible for th r  v n r i n t i o ~ ~  in g( 'Ll in~.  i tsope~tit :~ i > \ > ~ e p ~ e d  
ciuring this invcstig2tiot:. 

'The patassik-)m content of rbe Spanish agar sample is v.ery low compared to 
that of thc pl.lyc:ocolloid ,a.nlp!es prepared in our laboratory.  1-Ietsce the: potassium 
c o n t e n t  :?Jane cnta.oot mxrkedly afft'ct t h e  gellirlg properties of these snllst finces. 
'The superior g e l l i ~ g  properties of  his sample is probably attribmtabic tt?. irs 3, 6- 
aahydroga\ac~ose  content  ,)f the  agarose fraction and Sotv sulpharc content .  
~. . 
I h e  absencf of inorganic impucitjcs ivhicla is reflected in ~ h c  very lo:.ir \falLle for 

its ash contr:ni, is another fclctnr which innst bc taken inro acc:,unt,,, '\r-ny-,rovc. .. 

nlent of the  gel forming ability and  gel strcnjit1.1 propertics of: t he  plxycocotloids 
isolated i>, p.?rt c>C our fu tu r e  Ilrr?gi;.rnrnc of rc.starr?> 

Of: the: reci alirne studied GrirciErr~in edulks (lic:l~ci7fiirltrs,l arltd i;, s i r : i ~ : c ) r v i ! l  itpglrax t c 3  

be the most suitable for counmercial exploiti~tion. 

We thank. rbe  National Scicnce Council of Sr i  %.alsk,~ nxrd the Interlnntionul 
Foundation i.'c>r Science for finmcinl assistance. 
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