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Abstract

The determinations of alginlc acid and  mannitol
in the brown alga Cystoselra barbata, from the
Romanlan Blak Sea coast, from January 1971 to
December 1971, Indlcate a significant seagsonal va:
rlation of those compounds : there are two annual
maxima of alginic acld, representing 17% and 21%
of dry substance, In April and October, respec-
‘tively, and two annual minima representing 8. 5%
and 21% of dry subgtance, ln January and July:
there are two annual minima of mannitol, repre-
sentlng 24% and 21% of dry substance, in Aprll
‘and October, and two annual minima, represen-
ting 7.7% and 12% in January and August,

The mannltol, a 6 C cyclic polyel, essentlal constituent of the

cytoplasma of Pheophyta, 1s extremely Important for their metabolism.
Alginle aclid 1s a constliuent of cellular membrane of Cystoseira barbata,

and Its annual dynamics ls extremely Interesting because of economlic im-

portance of Its salfs - the alglnates.

Some data, concernlng content of alginic acid and of mannitol

in Cystoseira, have been done by varlous authors : DALEV, DANCHEV.
and LIDZHI (1957); IATZENKO, (1963); PELLEGRINL and PELLEGRINI,

(1971).
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Working technlque

For the knowledge of dynamics of alginic acld and mannitol In

the alga Cystoselra barbata at the Romanian Black Sea voasts, specimens

plcked up, In the same day, at; Vama Veche, Jupiter, Costinegtl and
Aglgea, have been monthly analysed.

This paper ls based upon the analysis of 48 samples of Cysto—
seira barbata, The gathering {n a homogenous population at a depth pf
1,5 m was done, and the size of sampled specimens was from 80 cm to
100 cm. The specimens for analysls were fresh sampled, without trauma-
tisme, got rid of eplphytles and tap water washed. After removing of wa-
ter traces from the thallus, by ftlter paper tamponing, the fresh speci-
mens were homogenized under form of particles up to 2 mm and then,
tmediately, put in analysis.

The followlng determinations were carried out : humidity, man-
nitol,» alginic acid,

For humldity determination, samples of homogenlzed thallus
were picked up and kept in a drytog cabinet for 5-6 hours, at 1050(5.

The mannitol dosage was accomplished according to the method
of EVTUSHENKO. and PANKRATOVA (1962)

The determination of alginic acld was accomplished according
to PEREZ (1967), elth our modiflcations, These modifications are the
following ones :

- the enlargement of demeralization time from 4 to 24 hours;

- repeated extractlon of alginic acld, with sodium carbonate
2% (4 tlmes, with welght ratlo alga: liguid of 1:10 ;

~ the agelng of alglntc acld gel in the precipitation liquid, for
14 hours at 5°C and pH = 2.

Acquired results

Mannltol concentration in Cvstoselra barbata per welght unit
of dry alga, oscillates from 24% to 7,7 % and shows an {mportant seasonal
varlation (Fig. 1), annual maxima belng noted In April and October, thelr
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values belng 24 % and, respectively, 21 % of dry substance. Many aut-
hors were tempted to Interpret these seasonal features of enlarged manal-
tol content In the summer time and of decreased mannitol content In the
wintertime. In this way, QUILLET (1954-1957) polnté out that the respira-
tory metabollsm and the photosynthesls play a leading part as for as tho-
ge seasonal oscillatlons are concerned. In his oplnlon, photosynthetical
reduction of COy, In Pheophyta, is not finlshed at organic acid and oses
gtadium, as It happens In Phanerogams, but that reduction goes on until
the alcohol stadium because of the hydrogen additional atoms, allowlng a more.
important lberation of utillzable energy per gram of syntheslzed glueldic
substance,

According to scheme given by this author, explaining the manni-

tol synthesis in Laminarla digitata, the content of polyalcohols depends on

the amount of fructose formed by the photosynthesis and by the hydrolysis
and by the hydrolysis of polyholosides and also on the quantity of hydro-
gen dellvered by respiration :

Laminarin The respiration
metabolism (2H)
Glucose m————— Fructose q——""_"'"‘ | Mannitol
Photosynthesis

The seasonal flurl:tuation of the mannitol content In Cystoreira
barbata, recorded by us { Flg. 1), can be easlly explained using the dla-
gram given by this author and the data obtained by IATZENKO, (1962,
1964), SABININ and SCIAPOVA . (1954), concerning the physlology of
this alga,

So, during the autum, the mannitol reaches a maximum con-
tent of 21% dry substance In October. During this season at the same
time as begins the development of new primary branches, t};e mannitol
come to be used for the respiratory metabolism, while the photosynthesls
actlvity rapldly decreases toghether with the diminuation of the light In-
tensity This fact causes a sharp flexlon of the curve ( Fig. 1 ).
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Fig. 1 - The seasonal variation of mannltol, In Cystoselra barbata du-
ring January - December -~ 1971

152



During the winter, because of the weak light Intensity and low
temperatures, the photosynthesis has a low level, causing the slowlng
down of mannitol synthesls. One part of the reserve substances are used
for the metabollsm necesslties, partlcularly also this polyol, which-rea-
ches a 7.7% minimum level of dry substance during January.

In sprimg time, the photosynthesis progressively grows up and
at the same tlme thé mannitol synthesls become more intensive. The ob~
tained glucose is converted to fructose, which, In turn, Is reduced to
mannlitol using the hydrogen dellvered by the respiratory metabolism. The
metabolism belng more active durlng the spring time then In winter tlme.
The mannltol has one maximum of 24 % in April.

In summer thﬁe, the mobllization of glucide reserves is deter-
mined by the forming of reproductive organs. At the same time, the manni-
tol ts also used for the respiratory metabollsm malntenance, when the
photosynthesis Is decreasing faster than this metabollsm.

In Fig. 1 can be notlced a decreasing of the mannitol confent
In July- August.

Comparing with the specles Cystoseira siricta from the Medl-

terranean (PELLEGRINI, 1971), the mannliol content of Cystoselra barbata

s higher, but the results cannot be directly corelated because of the dif-
ferent analysing methods used.

The mannitol content of Cystoselra barbata samples collected,

during the same day from 4 different points of the Romanisn coast, dindn’ t
register sensible varlations, considering the samples taken during one
gathering.

The alginic acid in Cystoseira barbata (Fig. 2) escillates bet-

ween 8,5% and 21 % of the dry alga welight.

In autumn, during the growth of primary branches, an increa-
slng of the zlginic acld content unill 21% dry substance is noficed (Octo-
ber).

In winter, durlng Nowember - February perlod, the percen-
tage of alginle acid progresslvely decreases, reaching 8,5 %.

In spring, during April-May perlod, it is the second annual

maximum of the alginlc acid content 17% of dry substance. o
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Flg, 2 - The seasonal variation of alginic acld In Cystoseira barbata durlng
January - December - 1971
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During summer time It is notleed a slight diminuation of the
alginic acid content, which in July, reaches the value of 12, 8% of dry
substance.

The alginic acid belng one component of the cellular membra-
nes, all lts seasonal variations areionly relatlve ones, caused by the stop-_
ping or the resuming of this polyuronld synthesis.

We can, then, conclude that the seasonal osclllations of the

content of mannitol and alginlc acld In the alga Cystoseira barbata are

strongly related to some physlological activitles : growth, photosynthesis,
respiration, reproduction,

The general scheme of the modification in the content of algl-
nic acld and mannitol is the following : In spring time, the alginlc acld
and the mannitol has an annual maximum corelated with the photosynthesis
proces Intensification ; in summer, the mannitol reaches one minimum
and the alginic acid a slight diminution because of the formatlon of repro-
ductive organs and of the resplratory metabollsm Intensification; in autumn
time the mannitol and the alginlc acld have one maximum, followed by the
decreasing In the same time as the formation of the new primary bran-
ches and the diminutlon of photosynthesls ; In winter, a minimum value of
these two compouds content ls recorded because of the lowered photosyn-
thesis and of the partlal consumptlon of these compounds for the metabolle
necessities.

The content In mannitol and alginic acid of the alga Cystoselra
barbata, gathered during the same day, In different polnts on the Roma-

alan coast, records no sensible varlantlons frem one sample to another.

gib[lograghz

i, DALEV,D., DANCHEV, D. and LIDZHI, L. - 1957 - The dynamlc of
accumulation of alginic acld, manltol and halogenides in the
Black Sea seaweed Cystoselra barbata, Tzvest. Khim, Inst.
Bulgar, Akad, Nauk, vol. 5, pp. 135-141 (Chem, Abstr. 55,
16694¢, 1961),

155



EVTUSENKO, A.V., PANCRATOVA, L, O. - 1962 - K. voprosu o koll-
cestvennom opredelenll mannita v vodorosleah, Trudi vsesofuz-

novo sovesciania rabotnikov vodoroslovol promislenasti SSSR.

Ed. Arhangheliskoe knijnoe izd.t.I, pp. 204-206

3. IATENKO, K.G. - 1962 - Flzlologhiceskala haracteristica Cernomor—

skol burol vodorosli tistozirf. Trudi vsesoluznovo sovesclanla

rabotnlkov vodorosleivol promislenost! SSSR,
Arhanghellskoe knlijnoe lzd.

t.I, pp 118-123,

4. IATENKO, K.G. - 1963 - The content of alginic acld and mannitol in
Cvstoselra barbata. Nauchn, Dokl Vysshel. Shkoly. Biol.
Nauki, SSSR, vol. 1, pp. 149-151

5. PELLEGRINI, L. et PELLEGRINL, M. - 1971 - Contribution « 1’ ¢tude
blochimique des Cystoselracées Méaditerrangéenns. I. Cystoselra
stricta (Mont. ) Sauvageau. Botanica marina vol. 14, (I), PP.
6 - 16

6. PEREZ,

R, - 1967 - Teneur en aclde alginique d’ une population de
Laminaria digitata Lamoureux du plateau du Calvados,

Rev,

Trav. Inst. Péches. Marlt, vol. 31, (2), PP. 117-123

7. QUILLET, M. - 1954 - Sur la metabolisme glucldique des Algues

Brunes. Présénce de fructose chez Laminaria flexicaulls en

gurvie dans de 1’ eau de

met chloroformée. Séanc. Acad, Sel.
Paris, vol, 238, pp. 926-928

8. QUILLET, M.

- 1957 - Volémitol et mannitol chez les Phéophyceaes
Bull. Labor. Marlt. Dinard. vol. 43,

(43), pp. 119-124
9, SABININ , D. A.,

SCIAPOVA, T.F. - 1954 - Temp rosta, vozrast i
productla Cystoseira barbata v Cernom more,

Trudi Instituta

Okeanol. vol, 8, pp. 119-146

156



