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Abstract: Phycocolioids from eight species of red algae were extracted, and the yields
estimacted. Gractlaria edulis (Gehenoides) and Gracilaria salicomic were found to be the
most suitable for conmercial oxploirarion.  The pel sercoagrh propervics and their

relationship to chemical covsticuenrs of the phycocolloids are Jiscussed in relatic:

(o sivnilar properties of a commercially avatlable sample of agar.

1. Tatroduction

Agar and the dginates yare swo phycocolloids of commercial importance.  Agar

.
is extracted from red algae, whlls t alginates are obtained from brown algac,

The polysaccharides, agarose and agaropectin are the main  constituenis of
Avac.  Agarose is a lincar chain of alternating neutral sugar residues - mainly
I, 3linked D-golactose and 1, 4 linked 3, 6 anhydrous L-galactose residues.
Agaropectin onsiats mainly '3f D-galactose, 3,6 anhydro-L-galactose, some cster
sulphate and D-glucuronic acid. It has muanv of the structural features of
agarose.

Agar is insoluble in cold water but dissolves veadily in boiling  water, and
sets to a firm gel at concentrations as low as 059/, Tt is a valuable colloidal
substance because of its hydrophilic nature and its high gel stvengel.  These
two important properties are responsible for its wide use in the food, pharma
ceutical and  textile industtvies as a  thickening, emulsifying, stabilizing and
gelling agent. Tt is also used in medical and bacteriolopical laboratories as o
culture medium for micreorganisms.

More than 50 species of red algae have been nsed as caw materials in the
manufacture of agar. Principal sources are species of Gelidium, Gracilaria,
Ahnfeltia, Prerocladia and Phyllophora.  In Japan, the largest amount of agsr, is
extracted mainly from plants of the genus Gelidion.
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Duraivatnam and Medeof made a preliminary survey of the Sri Lankan

sources of algae for the extraction of agar on an industeial scale. Durairatnam’

after a systernatic survey teported that Ghracilaria  confervoides and  Gracilaria
edulis (lichenoides) were found in la irge quantities, had a high gel content and
could be used for the pmdur tion of agar. We now  veporr a preliminary study
made of the feasibility of extrac ting phycocolloids from  ecight species of red
algae collected in Sti Lanka and sor ne  physico-chemical properrics of (hese

phycocolloids,
2. Experimental Meihods and Materials

The Jocality, habitat and distinguishing morphological features of the cight ope
cics of red algac scudied aye given in Table 1. Of the cight species  stadied, two
species showed  some  biological variation. Brown and  red  thalli  of
Gracilaria edudis, and also orange and green thalli of Hypnea musciformis were
collected.  But for rhe extraction of t pbycocolloids these samples were hulked

and replicate subsamples (50 @) were used.  Gracilaria covticata is o polymorphic

species but data repovesd in this paper refer o one form  collecred from

Hikkaduwa.

The sesweed samples were washed and thoroughly sun dried (2.3 days) close
to the site of collection. The problem of sample deterioration duc 1o microbial
actvity was not observed, The dried samples were ground in a mill and extracted
according to the procedure used by Durairatnam ¢ ald The sun dried

product was stirred successively with ethanol and acerony,

Mhe moisture content of the sun dricd samples was derermined by heating
the samples at 110°C for 4 hours and the ash conrent obtained by incine raring
the samples ar 550°C for 5 hours. The waver soluble Na+ | K+, and Cat + sales
present in the ash of the algae and the agar, respectively, were recorded by using
an EEL flame photomerer.® The syl phate content was determined us BaSO, after
a preliminary treatment wich 0, > N HCL The gel strengeh, remperntore  of

gel foomation and the melting tomperature of the vel were determined  as

described by Ramarao and Krishnamoorrhy,

3. Results and Discussion

Table 2 gives the percentage vield and colour of the phycocolloids isolated.
The hest yield of phycocolloid was obtained from Gracilaria salicornia. All other
species of Gracilaric studied gave reasonable yiclds of phycocolloids. Of these
only G salicornia and G. edilis (lichenoides) can be gathered ot collected in large
quantities and hence be considered worthwhile for c commercial exploitation.
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The moisture, ash and sulphute contents of the algae and  the phycocolioids
isolated are recorded in Table 2. The sulphate content of the phycocolloids
from Ciracilaria fergusonii, Acanthophora delile and  Hypnea musciformis was
neticeably higher than that of the other spectes investignted, while that from

i

Gelidiellu acerosa was significantly low and comparable to that of Spanish agar.

Table 3 gives rhe percentage of  the water soluble sodium, potassium and
caleium ions present in the ash from the algal and phycocolloidal material
cospectively. Tt is mteresting to note that the ash of the phycocolloid from
G. fergusonii and G. crassa has a very high concenreation of potassivm while those
of G, corticata and G, edulis (lichenoides) is relatively low.

Table 3~ Wacer soluble Na, K and Ca contents of the ash

Alegal material Phveocolloid

) 0 o o - A—
7o K Vo Ca Ve Na Y K Y Ca

o Gracilaria corticara o 7-50 2650 3. 20 3070 0.7 4.3)
Lo Gracilavia fergosonii 8-50 1E-00 2-65 3-687 450 250
3 Graeitiria crassy . 900 HE-N0 280 360 8.0 I
4 Gracilaria salicornia

{cast ashore) - 1250 27-00 S0 LSO 2-00 {80
5S-Gl salicornia . 9.75 20000 RS h35 3.00 260
6 Gracilarie edulis

(Tichenaides) B 780 19. 726 PR 2:70 1250 0.9
U Acanthophora delile - 850 1250 432 500 5.00 3.50
S Gelidiela aceross .- F5-00 2600 410 310 760 4.0
Y- Hypnea musciformis £7.00 4507 5.84 4. 50 2.50 .05
10 Spanish’ agar . e = - 6- 50 0035 2,00

The gel strengch, temperarure of gel formation and the melting temperature of
the gels formed by 1.0%, L59%,2.0% and 2.5% solutions respectively, are given
in Table 4. In general, species with high ash content also ha ve a high sulphate
content and  correspondingly low gel strength, ep. Acanthophora  delile and
Hypnea musciformis,  Further phycocolloids with a high content of water soluble
potassium salts appear to form gels with better properties. Thus the phycocolloids
from G. fergusonii, G. crassa and G, salicomia yield gels with a wider setting and
melting temperature range.  The low gel strengrh of the sample from (. ferpu-
sonii is probably due to its high sulphate content, The low potassium  content
of the phycocolioid from G. corticata may be responsible for its low gel strength,
It may be possible to improve rhe setting praperties of such a phycocolloid by

the
addition of a soluble potassium sale ¢
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The gel strength of a gel is determined fargely by the amount of polymeric
material which has precipitated in the form of a network., Tt has been reported
that 3, 6-anhydrogalactose is less hydrophilic than galacrosed Therefore galac-
tans having a high 3, 6.anhydropalactose content yield very strong gels
Furthermore, the presence of sulphate groups makes the galactans more soluble
and thus Jowers the gel strength and the melting temperature of the gel, while
the presence of K+ will lead ro an increase in gel strength. This has been
atteibuted to the fact that potassium salts of D. galacrose sulphates are less
hydrophilic than the sodium and barium salts of these corapounds,’

A combination of these three factors together with the presence of inorganic
impurities may be responsible for the variation in gelling properties obseyved
during this investigation.

The potassivm content of the Spanish agar sample is very low compared to
that of the phycocolloid samples prepared in our laboratory. Fence the potassiom
content alone cannot markedly affect the gelling properties of these substances,
The superior gelling properties of (his sample is probably attributable to irs 3, 6-
anhydrogalactose content of the agarose fraction and low sulphate content.
The absence of inorganic impurities which is reflected in the very low value for
its ash content, is another factor which must be taken into account,  Improve-
ment of the gel forming ability and gel strength propertics of the phycocolloids
isolated ix part of our future propiamme of researsh

4. Conclusion

Of the red alpae studied Gracilaric edulis (lichernides) and G, salicornia APDENL T
be the most suitable for commercial exploitatiosn,
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