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ABSTRACT;

The following naxiniun concentration factors were
experimentally determined in the brown alga Cystoseira
barba-ta: for 1311, CF . 321 (August);for 134Cs, CF- 30

.
June)} and for 89sr, CF- 9 (June, August).

It is known that, of the marine algae, the phaeophyceae
are very rich in chemical elements, iodine inclusively (11).
Iodine is generally found i-n proportion, of o. l$S, but it may reach
1% of the dry weight in some algae (^). The common marine algae
along the Romanian coast have iodine contents between 5*8 - 72.2

mg % dry subsfcance (15). Iodine content is variable firstly as a
fimction of species, aiiatomo-morphological strucfru. pe, site of

collection and season (^2). In larger sized brown algae, iodine
content of the lamina is richer fchan that of fche stipe, while -the

young thalli contain more iodine than the old plants (^t-)* Never-
theless, the study of 60 species of phaeophyceae of -the Medi-ber-
raneaa Sea has showed that the maximum values of the iodine

content do not coincide with the period of maximum growth and are
independent of the habitat (6).
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Iodine, present in the sea water as iodide, is accumu-
lated by algae, bat the way of its penetration into the cells is
still uncertain* After some authors, it forms inorganic combina-
tions (Z); after others, it is organically bound in ths cell
(Ig* ^D« Anyway, it is considered that iodine present in the cell
as iodide id liberated when the external covers are slightly
injured (4), as a result of the action of oxydase in presence of
°2 ^i^' I'b has been saso found 1;hat 1;h® phaeophyceae capture
iodine in exceaa over thel-r metabolic requirements (g).

Of ttas iodine isotopes, "*";'"LI is one of the critical
iso-bopes which may be disseminated into the aquatic medium as a
result of tbe working nuclear electric power stations. This radio-

isotope is quite rapidly absorbed from the sea water (11) and in-
corporated both by whole thalli and tiasular hoaogenates. Till
now, -^^l served for establishing the determinative agents for

accumulation of large quanttfci. es of halogens (^g) and. for
explaining the ways of iodine metabolization.

But .^-'.^I is also infcerestiag as regards the radioactive
contamination of the ambient by its concentration in some aquatic
organisms.The aim of the present work is to determine experiment-
ally the uptake ofl51I by Oystoseira bar-bata (GOOD. et WOOD. ) J.
AG., the main perennial phaeophycea of the Bomanian. coastal waters.
Though this species is in regress afc present because of numerous
coastal engineering works inducing mQdification of living condi-
t ions of the medium, it is still present with multiple implica-
tions in the coasted, shallow water ecosystem (S)*

'Sr and A-//Cs are other fission products, which may
result from utilization of the nuclear energy. Because of their
toxicity, experiments are conducted especially with "^Sr, "''Sr and
9Sr, and respectively, with 154Cs. Thus, beside 151I, the uptake

of other two critical radioisofcopes, ^Sr and. l^*'Cs, which are
also virtual coataminators of the marine envi. ro nmaat, was followed.
herein.

MATERIAL AND METHODS

Speciinena of CTstoseira barbata collected at Jupiter
(Maagalia) in June-August 198o were studied; the algal material
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was cleared of epibiosl-s (Geranium spa . Dermatolithon cvstoael. rae).
Laboratory expesiaeats were performed in aquaria, coa-

teinuously aerated^containiag 7 1 sea water, filtered before using.
LI, 154Cs and 89Sr were used as water-soluble salts; Na151!,
''GsOl and "7Sr(HO^)g. Duration of experiments was 4-5 days.

Measurements were carried out at 24-hour interval. In contrast
with the previous year experiinents (5). larger quantities of algal
material were radio assayed. The controls gave values near the na-
tural background. Illumiiiat ion (Ix) and teinperatiu?e(°C) conditions
were measured daily (a. m. ) during the experiments.

The procedares followed in determiiiing the concen-bra-
tions of the three radioisotopes in G. bar'bata differed as a func-
tion of radioisotope and laboratory equipment (Table 1).

Tabl 1
Outlines of experimental patterns for determination of l^ll, 1540s

and "-'Sr uptake by 0 sto e ra barbata

Radio- Pe~ Dura-
iso- riod tion
tope of of Procedure

expe- expe-
riment ri. nien.t
oat d

'I JU , 5 aquarian-». washing
AU5t weighing -». measuring

of alga

Ueaauring eqaipment

l?40s JON,
JUL,
AUG'

4-5 aquariun

weighing
of alga

washing

measuring

89'Sr JUN,
JUL,
AUG"

aquariun -». water eva-

poratioa -». water resi-

due measure meat

-7AS-968 sounder with

HaI(Tl) scintillation

crystal
- model 22o24 counter

-VAS-968 soimder with

ffaICTl) scintillation

crystal
~ model 22o24 counter

-7AZ-520 proportional

counter

- model 2oo26 counter

1?1I and 1540a were assayed directly(in fche alga). loo g
of fresh algal material was sampled and washed imttl the rinse
water showe,d backgcotmd values. The sainples were measured in
Marinelli. geometry boxes.

195



^Sr was assaywd. indirectly (la the water). ! 1 of water
was evaporated, and the residue was measured on ths targit.

The samples inoculated with A-/AI and '-^TCs were radio-
assayed with an equipcisnt consisting of a VAS-968 sounder fitted
with a NaI/Il scintillation crystal, with an efficiency of ^( 51I
standard) or 956 (l^t'0s standard), and a cIBT model 22o24 counter.

The samples inoculated with "~JSx were radioassayed with
a VAZ-52o proportional counter, with an efficiency of 28^ (7USr
standard), and a EPT inodel 2oo26 coimtei.

The concentration factor (OF) was calculated for each

isotope;

OF
pCi g~l alga
pOi ml solution

RESULTS AND DISCUSSION

The growth cycle of the bromi alga Ovstoseira barbata -
characteristic for the Black Sea due to the particular hydrobio-

logical conditions of this basiii - includes two periods of most
active vegetation and fructi-ficationt the first, more intensive
one, in spring (March - June) . and the second, duri.ng auteunm

(September - November) (5). First results obtained in 1979 regard-
ing the uptake of l51I, oa material collected in August and Novem-
ber, proved rising concentration of this radioisotope in the
organoids of the thallus as follows: cauloid < assinilation
branches I < assimilation "branches II (5)* At the sane time, more
stressed metabolization of 151I was found in all the organoids
daring the period of less active vegetation (August) as compared
to the cold season (November) i a tendency towards higher -' I
concentrations was also noticed a-b the beginning of the expesi-

mental period (the first 24-72 hours) in the assiaiilation
branches in both seasons and. in the cauloid, in the cold season.

la 198o, as concerns ''. -'"^I, the concentration factor was
low in Junes it was null after the first 24 hours and reached a
naximua of 2? after 72 hourso In July, the concentration factor
reached the naxinun after the first 24 hours (42) aad decreased

gradually down to 15 after 96 hours. In August, the concentration
factor had the highest valae over the entire period, ranging
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between 248 - $21 and reaching the maximum after ?2 hours (Table
2); these results are in agreement with the literature data. whi. ch
indicate OF a 500 for C. barba-fca in the Black Sea (8).

Table 2
Variation of the coacentration factor (CT) of ^1I uptake by

Gystoseira barba-ba in experimental conditions (June-August 198o)

Month Dura- Quan- Coacen-fcration Coaceatration
.

tion tity
(hours)(g)'

of initial
solution

pOi I-1 Bq 1 -1

in alga
pOi I"1 B^ I -1

VI

711

VIII

24
48

.

?2
12o
24
48

-72
12o

24
48
72

12o

loo
loo
loo
loo

loo
loo
loo
loo

loo
loo
loo
loo

85, 70
8b;?6
74, 54
65, 5o
67, 44
62, 24
57,45
55, 00

65, 5o
60, 5o
55, 6o.
51, 56

5'17
?»99
2, 76
2^35
2^9
2, 5o
2.'12
1, 96
2, 42
2, 24
2, o6
l, 9o

0

o, o6
l, 5o
o, 9o
2, 89
2. 46
l, 7o
o, 7o

16'?°
17, 00
17; 9o
l?,4o

0

o, oo2
o, o5
o, o5

o, lo
o, o9
o, o6
o, o2

o, 6o
0, 65
0, 66
0,49

OF

0

?1'7
11,2
42,8
39'
52
15

248,8
28o; 9
521,9
26o,9

as====================================================.=

The values above coafiria tha-b the aptake of 51I by
C.barbata from the Romanian coastal waters - like by the species
from the Medi-berranean Sea (6)- does not coincide with the period
of its intensive growth;thus, the highest values of the concentra-
tion factors were determiiied in August, when there is & conspicu-
ous biomass decrease in this species (assimilation branches
raj-ifying).

As concerns "t-/~rCs, the conceiitration factor was coaside-

rably lower diu'ing all . the three Bummer months. In June, it ranged
between l-5o, with the highest value after 72 hours. In July, it
reached a maximuin of 29 after 48 hours and decreased after 12o

hours to 0. In August, the concentration factor ranged between
12-22, with a naxinum after 72 hours (-Table 5). These values also
coincide witli the literature data, which indicate OF = 27 for this

species in the Black Sea (8).
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MontL Dora- Quan- Gpncentratioa Ooacentratioa
tion tity of iaitial in alga

(hours)(g)' solution ^,< , -1 ^n ^~l
pCi 1~1 Bq 1 , p0i 1~-L Bq 1"

Table 5

Variation of the concentration factor (CF) ai ? Os uptake by
CTstoseira barbata in ezperineatal coiiditioas (Juae-Augast 198o)

CF

.

1*1
21"
59.5
25,5

y
0

15
16, 4.
22"
12,9

VI

VII

VIII

24
48

.

72
12o
24
46
72

12o

loo
loo
loo
loo

loo
loo
loo
loo

24
48

_?2
12o

loo
loo
loo
loo

SS==SSSSC======E===SSS==;===SS=S==:

89,

85, oo
85, 00
85, 00
85, oo

85, oo
85, oo
85»oo
85, oo

85,00
85, oo
85, 00
85, oo

5»14
5»1^
5»1^
5. 1^
5.^
5'14
5»14
3. 14
5»14
5»14
^14
5. 1^

1, 00
1.85
2, 6o
2, 00

o, 9o
2;5o
o, 6o
0

l, 5o
l,4o
l, 9o
l;lo

o, o5
o, o6
o, o9
o, o?
o, o5
o, o9
o, o2
0

o, o4
o, o5
o, o7
o, o4

In the case of u7Sr, the concentration factor values

were still lower. In Juue, it ranged between 2-9» baving a inaximun
after ?2 hours. In July, the factor was very low, reachi. ng 0 after
the first 24 houra and only 4-5 after 48-72 hours, respectively*

T -ble 4

Variation of the concentration factor (CF) of W^Sx uptake by

Cystoseira barbata in experimea.tal conditions (June-Aagust 198o)
=====s====================ss====s==s;s=s========s===sa

Month Dora- Quan- Concentration Concentratioa
tion , tity of i.aitj.al in alga OF

(hours)(g) solution
. -1 1. -I

B
pCi I"1 Bq 1 -1

VI

VII

VIII

24
46

_ 72
12o
24
48

.

?2
12o

24
48

.

72
12o

loo
loo
loo
loo

loo
loo
loo
loo

loo
loo
loo
loo

54»65
54, 12
55;6o
5o, oo

24, 95
2^;7o
24'45
24, 2o

5^, 65
^.?°
55. 96
35, 6o

1, 28
1, 26
1, 24
^1
o. 92
o;91
o, 9o
o;89
1,28
1»2?
1. 25
1;24

o, 2?
0, 52
o. 55
o, o8
0

0, 12
o, o9
o, o4

o, 2o
o, 5o
0'50
0, 11

o, ol
o, ol
o, ol
o, oo5
0

o, oo4
o, oo5
o, oo2

o, oo8
o, ol
o, ol
o, oo4

8»5
9.5
9»8
2,8
0

5
4
2

6
8,8
9
5.4
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la August, its values ranged between 5-9, with a niaximan after 72
hours (Table 4). These v&laes are lower than those in the litera-
tare, which indicate OF s 4o for the sane species in the Black Sea
(§), possibly owjlng to the indirect measuring procedure which was
available.

CONCLUSIONS

1. The relation OF 151I > OF l?40s > O? 89Sr was fi-
nally established between the coacentration factors of the inves-
tigated isotopes in Cystoseira barbata.

2. The following maxima of the concen-bration factors
were experineatally determined! for 151I, OF = 521 (August); for

!a, OF = 50 (Jane), and for ^Sr, OF s 9 (June and Aagust).
5. The larger capacity for the uptake of 1?:LI by

C. barbata is due to the taxoaoiaic belonging of fchis species to
the brown algae.

4. (jeaerally, maxl.muin values of the concentration factors
.ere recorded after 72 hours from isotope addition.

5. The aptalce of 151I, especially, as expressed by the
concentration factor points C. bar'bata as a possible bioindicator
of radl. o-iodi. ne containinatioa of Ibs coastal marine ecosysteia.
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