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THE EFFECT OF ES--SIDER CRUDE OiL ON THE
METABOLISM OF MARINE UNICELLULAR ALGAE

Pia — Elena Mikneq

Romanian Marine Research Institute - Constanta

ABSTRACT:

Results on the water extractable crude 0il on four uni-
cellular mar@ne algae are presented, Different tempera-
ture ranges (8 =~ 12;21 ~ 23 and 24 - 26°C) have induced
different algal behaviour in the presence of crude ES
SIDER eil compounds., The possible metabolic mechanism
of algae exposed to crude oil is suggestied.

INTRODUCT ION

The literaturse regarding the effects of oil on phyto=-
plankton, underlines that mnatural communities are adversely
affected by oil. Laboratory experiments performed on some micro-~
scopic algae are dealing with effect of water extractable sub-
stances from crude oil.

Besides different water extractable compounds are:
naphtalens, kerosene, phenol, etc., The effect of this compounds
depends on concentration, time of contact with algae, specific
algal sensitivity as well as on the sort of experimented oil.

LACAZE (3) reported a depression in the growth rate of

Phaeodactylum tricornutum BOHL. exposed to one percent extracts

of Kuwait crude.The uptake of labelled bicarbonate by Monochrygig
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lptherj DROOP (= Pavlova lutheri (DROOP) GREEN)was significantly
reduced by crude oil emulsion at concentration of 50 ppm (1).
Testing on some unicellular algae a 0.01 ml 17011 con-
centration for a short while, no effect was observed (2).
In chronic effects experimentation a depreasion of
number of generation was obtesined (8). MIRONOV and LANSEKAIA (9)
found that the diastoms Ditylum brightwelli (WEST) GRUN., Cogeino-

diseug granij GOUGH., and Chsgetoceros curvigetug CL. were killed
within 24 hours by 100 /ug/l'or lesa" of kercgene and fuel oil,

although Melogiras moniliformig (0. MULL.) AG. and Grammasbtophora
marina (LYNGB.) KTZ. tolerated concentrations up to one percent.
GORDON and PROUSE (g) studied the effect of some diffe-
rent sorts of oil and found different effects on slgae.
Taking into account the diversity of unicellular algae
anawers to water extractable crude oil products, an experiment
with ES SIDER sorte was performed.

MATERIALS AND METHODS

Skeletonems costatum (CL) GREV,, Cyclotella csgpiag GRUN,

Chaetocerog gimplex v.calcitrang PAULS and Chlamydomonasg sp. were
used as they represented large spreaded species. All of them were

in exponentisl phase when the experiment had started.

ES SIDER (Libya) crude o0il was dialysed (VISKING TUBING
C-97 membrane) in sea water at & 1 to 1000 ratio. The dialysis
was done -in three temperature ranges (8-12; 21-23 and 24-26°C)
similar to those used throughout +the experiment for each alga
speciegs. The dialysis time waa: 48 hours for 8-12°C temperature
range, and 24 hours for 21-23 and 24-26°C. Different time for
dialysis was chosen according %o the general correlation between
the temperature and solubility.

The sea water was brought from offshore (10 Nm), stored
into Laboratory for two weeks, filtred on Hillipore HA membrsns,
and enriched with nutrients (MS medium (2)). A control lacked by
0oil soluble products for each =&lga and each temperaturs, was
considered.

The culture system was run on a 16:8 LI:D cyle,in 2,500
1x light intensity, and continuous air bubbling.
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The effect of sea water extrastable compounds were
measured as culture density (cell no x mi™}) using a Fuchg-Rho-
gental chamber.

RESULTS AND DISCUSSION

For all studied variants a high gpecific behaviour was
observed conderning both protection and recovering cépacity.

l. The adaptative capacity

MIENEA and cowork.,(g) have demonstrated that unicellu-
lar algae possessed bphysiological abilities that acted into
membrane transport,

The adaptative capacity inbto a system polluted by toxie
ions depends on algal peculiarity to accumulate some other ions
identical as molecular welght and electrical charge. The elimina-
tion of toxic compounds is due to the selective absorbtion of the
mentioned ions. Although the results of the preseant study are not
refering to the intimate mechanism,it seems that the presence of
gsoluble products of ES SIDER crude oil had triggered a similar
algal behaviour.

The retarded rate of cell division or a depregsion in
the growth of cultures reflect the intoxication - desintoxication
process induced by selective absorbtion and toxic compound excreo-
tion. Desintoxicabion can be due to a protein susceptible to bind
toxic ions, too ().

Under the experiment circumstances thesge events take
Place on the 24-48 up to Y2 hours. '

2. The recovering capaclity

When the equilibrium between boxic iong and antitoxic
process can be stated, the cell recovering is possible. The re-
covered culture must have a cell division rate close or identieal
to that happened into control, or at least, to ghow a trend of
cellular division regaining.

Throughout the experiments the following cell division

features were observed:
= it was highly depressed up to gero and than, cellular
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destruction was obviously;
- not affected; cell density close or identical to the

conbtrol;
- it was stimulatedjcell density being over the control
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Figel - The growth of algae at 8-12°C in the presence of water
extracted products from ES SIDER crude oil

On the first 24 hours at 8-12°C Skeletonema, Cyclotells
and Chlamydomonas stoped bthe cell divigion or showed a significan®
depression in the growth rate (Fig. 1). It could be supposed that
the protection mechanism against the toxic ions penstration ers
disturbed. That capacity on the first 72 bours of experimentation
was present only to Chaetoceros (Fig.l).Metabolic recovering only
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Fig.2 - The growth of algae at 21-23°C
in the presence of water ex-
tracted products from BES SIDER
crude oil

in Cyclotella and Chl any~
domonag  have certainly

occured, Chaetoceros was
lacked by that function.

It is known that the
increase of temperature
produce an increased al-
gal metabvelism. Within
21-23%C the incresse of
metabolic resetions in-
duced a low capacity of
algal protection, as well
ag the loss of metabolic
recovering possibilities
(Fig. 2,3). The excepbion
was done by Chlamylomonas;
on the first 24 hours g
complets mebtabolism re-
coveriig was obgerved,
Thereafter, on the 96
hours of water extracta-
ble 0il compounds contact
with algal cells, a sti-
mulatory effect had taken
place.

Temperaturs ranging
between 24 and 26°C have
modified much desper the

algal protection capacity (Fig. 4). The protection mechanism acts
very short, than cultures ¢ollapsed. Chlamydomonags was an excep~
tion; it has shown metabolic recovering abilities although cell

denasities remained under the control.

GONCLUSIONS

- Experiments on ES-SIDER contact with unicellular algae
in different temperature ranges (as this factor could be in dif-
ferent seasons or latitudes) are carried out for the very firgt
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in the presence of water ex-

tracted products from ES SIDER
crude oil

times

- The rssults were
discussed on some algal
metsbolic features previ-
ously observed by author
in the presence of some
other pollutants; :

- Culture growth sug-
gasts both the protection
and the recovering capa—
city;

- On the first 24
hours of experimentation,
most of algae have shown
a depression of cell
division;

= Cellulay disbtruc—
tion was possible only
for some algae and for
some temperature condi-
tiong (Chaetoceros 8-12%;
Cyclotells 24-26°C); this
process has occured after
72 hours of experimenta-—
tions

- The protection al-
gal capacity against the
ES-SIDER water soluble

products has a high specificity and acts on first 24-48 hours up

to 72 bours of contacty

- The metabolic recovering acts after 72 bours of

contaet;

- Water extractable ES-SIDER products have shown a sti-
mulatory effect exclusive %o Chlamvdomonag.
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