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Abstract:  Different merhods of extraction of alginic acid {rom brown alge were weied
out and it was found that creating with My Coy followed by bleaching powder wuave
alginic acid of berrer quality,  Of the several species of hrown algac studicd  Cystosehn
cicietra (LY J. Agardh avd Twbinario conoides (Kuerzing) were found to contain the
grearest amounts of alginic acid. ln\,ts(lL\(mm further showed that there was 1 marked

it these aleae, highese being during che

carried our in six different species of red

seasonal variation in the cootent of

montrhs of May to July,

algae und it was found that species of Gelidian (Lamouronx) Hypnea (Lamourous)

and Gracilarie (Greville) could be used tor extract
from 162

apar. The amount ol apgar o

rhese aloae varl to 50%,, There s arked sesonal variation in the

agar content i these aleaes The content ol agar was found 1o be hish in these algne
during January.

2

1. latroduction

Alginic acid and agar are two important commercial polysaccharides that could
be obtained from marine algae.  Algin is usually obtained from some brown
algae and the alginic acid producing algae are generatly colled alginophyies
Similarly agar can be obtained fromy some red algac and rhe agar producing
algae are called agarophytes.

Both alginic acid and agar are extensively used in Sei Lanka and annually

large quantities of these products are imported.  Agar is mainly used in confec
rionaties as o substitute for gelatine, Iris also used as u culture mediom for
1

the orowth of micro-organisms like bacteria and fungi  Alginic acid os irs

sodium salt is extensively used in textile indusrry.

No systemaric studies have been made on the content of alginic acid

agar present in the marine species found in Sri Lanka. The present investign
tions were undertakon to estimate quantitatively the amounts of these substances
s 2 number of marine algae found along the coast of Mandaitivu in the Jaffna
Peninsula, described by Durai
on the oouth West side of the
main land and there is a rich flora of alginonhyres and agacophytes along the
coast of Mandaitivi,

ratnam’. Mandaitiva, is an  island  situated

peninsula. Tt is about five miles from the



i Indvemes Apumugam et al
2. Methods of Study and Resules

2. 0. Extraction of alginic coacid

Different methods used by Rao and Modi’ and Rao of «l' were tried for the

extraction of alginic acid from brown algae

211 - Exteacied with sodium carbonate and precipitated with dilure hydroch-

lorie acid.
2. 1. 2 - Extracted with sodium hydroxide and precipitated with dilute hydroch.

loric acid.

I these two methods the extract contains sodium alginste.  When dilute
hydzochloric acid is added precipitation of alginic acid takes place. Here the
product is soft in texture and dark browa in colour. Since the colour and
rexture of the product obtained by these two methods were not satisfactory

another method was tried,

2. %, 2.0 Exvencted with Na, CO,, precipitated with bleaching powder, added
dilute HCI, until effervescence ceases. Here caleium alginste and rzv.lcmm
carbonate precipitate and then the latter is removed completely.  In this
method the alginic acid sbitained is rubbery in texture and white in colour,
Therefore the ultimate method adopred for the routine estimation of alginic acid

content is as follows -

20 mt of 6% sodium carbonate solution o of pH around 9 s added 1o 0. 5¢ dry
wi of the algm material and kept at 50°C for nearly 3 hours for the material o
become a pulp. Extrace is filtered through a muslin cloth, saturated solution of
bleaching powder is added until complete precipitation occurs, Dilute hydroch-
loric acid is added until CO, effervescence ceases, product filtered, washed in

water,dried at 50°C and weighed.
This method is very economical because of the cheap renrgents used,

A quantitative study on the amount of alginic acid present in the following
marine algae such as Padina (Adanson), Cysteseira criquetva (L)1 Ag. Tirbinaria

conoides { Kuetztng), Cystophyllum (). Agardh), Turbinaria ornata (. Agardh),

Hydroclathrus (Bory), Sargassum polyeystum (C. Agh, Sargasswm whizhii { Grevitie),

Sargassum cervicone, (Greville), Stoechospevmam Kuetzing), Dicryora {Lamowroux)

and Sargasswm tenervimum (1 Ag) was carried out periodically using  duplicare
samples st about 13 to 2 months interval beginning fraom  October 1977,

The resufts of this analysis is given in Table §
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Table 1 - Alginic acid content (percent dryweight) of different brown algae

collected from Mandaitive during the period of survev.

Species October December January  March May July Augisse
1977 1977 1978 1978 1978 1978 1978
Padina oY 8%, 4% 8% 4%, 4% .
8% 10Y, 4a 10% b4 4%
Diceyota I () - 14%, e - —
129 o 169, . e —
StnechOsper i - e - - - — 147, 8%,
T
(Cystoseira .. - 208, : 242 3 3y 18%
18%7 1o 26%, 1287 2189 104
Cystophyllom . 1 4% Lo 1897 109 104,
6% L 185/ 10 10%
Turbivaria conodides S8, 200, 2y, e 8%
249 20%, — e 8%
Varbinaria orrats - 18% 2097 2857 Ry
e, 0% 28Y 10%7
Hydroclathruy - - 2% o - = -
. - 147
Sargassuny polyeystem S0 F4, 1% - 229 1427 ~
2007 14%; LA 220 18 -
Sareassiin whipghei . 16, 129 - 127
142, 12% - 0%
Sargassuen cervicnns: e o - = 129 -
- (4%
Sarpassuin TRNereimw i - - 145, - -
e i 6‘) w = —

() indicates that the species is absent.

Results show that there is signiticant difference in the slginic acid content of
differerst species tested.  Also a marked seasonal variation is present in all species.
Percentage alginic acid is high during the period May to July, and is low during
December to January., Of the species tested Cystosena triquetya contained the
id. However there was no difference in the texture

preatest amount of alginic
of the alginic acid extracted from the different species.

2. 7. Moisture content of Jdifferent alginophytes.

The percentage mojsture in the thallus of the different alginophytes thar have
been used in this study was determined in order to find out whether there is
any relationship between the alginic acid content and moisture content, Maoisture
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content was determined by drying 10g of freshly collected sloac, after surface
blotting, in an oven ar 80°C until constant we

ight is artained. Percentace
coisture of different species during the period of sarvey is given in Table 2.

Table 2 - Percentage moisture (percent  fresh  weight) of the thalli  of

alginophytes used in this study

Spevies. Ocrober December January  March May July Aupiist

1977 877 1978 1978 1978 1978 1078
Padina .- 5\"1'/’/‘/) 66. ()'/'(. 0' . 541“ o1 5?0 05 '/"';
Dictyoea A . §4v - .
Stoechospermuanm . - !

76:2% 7459
79-2%0 8L.5% §3.56
~ 76200 73.00
,,,,, B .39

8447 78.390 i
78570 T, e
75228, 72.29%

Cystoseira
Cystophylium
Turbinaria conoides

o T y , : o
Torbinaria ornats . —— e 63:-2% o149 75, 1" 7620
Hydroclathrus e — - o o -
Sargassunt polycystun: e ’/9%1/‘)0 72 ,3"/';(',_ ,,,,,, 0% 7200 -
Sargassum whightii S 0.6 72-5%, . o 76
Surgassum  cervicone e e o . 7220 i
J el T J— » (‘4 3 0) B”‘.
Sargassun tenervimum .- 3 ) B0 . .

2y

(—) indicates thar the species is absent.

The resules indicate that there is no significant  correlation berween alginie
acid content and moisture content, There is variation SMONE  species
moisture content, but there is no marked seasonal  varg
atginophyres tested.

in the
ation in any of rhe

7. 3. Exiraction of Agar.

Agar was extracted according to the method described by J.F. Wood.t 2 o
of dry sea weed is <oaked in 50ml wares avernight. Depending upon the species
this is either boiled or autoclaved afrer adding 3-5 drops of dilute hydrochloric
acid.  The pH of the extraction medium is around 6. When the tissue rurns
into a pulp it is tiltered, allowed to set, sundried and weighed.  Extraction of
agar was tried on five different species of red algae namely Gelidion {Lamouroux)
Gracilaria  lichenoides (L) Harvey, tHypne (Laniouroux), Acanthophora
(Lamouvroux) and Lawrencia (Lamourou X} Roufine estimation was carried out
peviodically using duplicate samples to see whether there is any fluctuation of
agar content. Results of this analysis is given in Table 3.

Results show that of the species tested Gelidium,  Gracilavia lichenoides and

of agar while Acanthophora and
Laurencia cannot be vsed for this purpose.  Seasonal

Hapwiea are guite suitable for the eoxtraction

variation is preseng in the
agar content of all species rested.  Generally aearcontent seems to be high

during Jannary and low during May.
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Table 3 - Agar content (percent dry weight) of different red algae  collecred
from Mandaitivy durinyg the period of stu dy.

Species. October December January  March July Angust
977 1977 1978 1978 1978 1978
Y 46.1% - 475
Hypnen 2 46-28% 47-45%,
Av 46-2% — 47.5%
‘ : 49927 350 32.29,  16.07;
Gracilavia lichenoides 2 56-7% - 5019 35.1", 32-75%,  26-4Y
Av 36-5% - 50, 3507 32-5%, 26-3Y
1 40%, 23.2% 3951 32.5% 21%;
Gelidinm 2 40%; 12-75% 39-48%,  31.16%, 2247,
Av 40%/ 23% 39.5% RYAM 21.5%;
i e o - - - o
Acanthephorn 2 - } o
,5\ v [ —— — . _—
| — .
Laurencin 7 - = - .
Av e . N
Flypnea and G, Lichenoides (—) indicates ubsence of spedies.

Azanthophort snd Lawrencin (=) indicares chat there is ne extracrable aear in thew.

2.4, Moisture content of agarophytes.

Pere

niage moisture of the different agacophytes used in this study is given in
Table 4. The moisture content of the agarophytes was dercrmined as described
in 2.2, There seems to be no correlation between  agar content and moisture
content of these algac.

Table 4 - Moisture content per cent fresh weighto of ditferent agaroplivres used
in this study

Gracituria lichenoides .- . o R650
Gelidiam . ce e 709

H ypinicae e ] 7 N ! t.)‘f‘
Acanthaphera - i - BE 4
Laurencia B . 88-1%,

2.5 Abundance of the alginophvytes and avarophytes.
24 Y 4 )

An eye estimation of the abundance of differernt algimophytes and agarophytes
was carried out during different months from  Ocenber 1977 to August 1978
Results are given in. Tables 5 and 6.

Resules indicare that cerrain alginophytes and agarophytes such as S, (mHevrinom,

Acanthophora, Lawrencia,

Gelidiim are present throughout the vear although
the relative abundance during different months vary. Others such as Cystoseira,
Cysiophyllum, S, polycystum are prese during most of the monthe -
completely absent during some periods of the year.

1

las
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Specics Oct. Dec. farn. M. May July

1977 1977 1978 1978 197¢ i978
Hypnea + - e I - § oot o Fo A
lichenoides b — S s e + AR
Gelidiam + + 4 EEEs L + i &
Acanthophors & 4 4 + R T Y o+ A 4
Lourencia + 4 [l e S B S R o : 3

The wost abundant species.

Specics present in frace anount.

The relative abundance of the ocher species lie inbetween these two.
() indicates absence of the specics.

RS N N S T )
o

Specics such as Hydroclathrus, S. whightii, S, cervicone, T, ormata appear only
during certain months of the yvear.

3. DMscussion.

Alginic acid and agar could be produced in small cottage industrics in Svi Lanka

1

since the nacural resources necessary for this purpose are available in plenty

The crude apar obuained by the method of extraction mentioned here could

be vtilised in certain microbiological work, The crude agar preparation sces,
well at 1.5 percent. This setting property is not affected at pll rancing {rom
Jto 9. The alginic acid abrained in our studies is . white pulp of gelatinous
nature pH being approximarely 6. The technigque of drying this produce with
out any damage to the nature of it bas not been perfecred yer, Bar che alginic

acid could be stored tn a refrigerator in this fresh form for more than two montl
i

riments have

without any change.  Furrhes investipations howve to be carried our to study

the teasibiliey of commercialising these two producis. Also exp

to be carricd out vo coltivate these algae in Jarger quantivies in order to make
the production of agar and alginic acid wmore economical.
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