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THE EFFECT OF ES -SIDER CRUDE 0!L ON THE
METABOLISM OF MARINE UNICELLULAR ALGAE

Pia - Elena Mihnea

Romanian Marine Research Institute - Constanta

ABSTRACT;

H!suu8-on-th!_water extra°^ble crude oil on four uni-
^e^u3;ar-mar"e algae. are, Presented:-Diff:rert^^, p^^
l^^^eB, ̂ , \12L21. -_23. Md ̂  - 260C)'have"in'^o:d
w^r^ alfal.. behav"ur 'in ^h^presence 'Tf\^e"ES
^DKi»oi\!°mpoulds' ^he Poss^le'^etabolirm ech^ni^

algae exposed to crude oil is suggested^'

INTSODUOTION

The literatare regarding the effects of oil on phyto-
plankton, underlines that natural coinnunlties are adversely
affected by oil. Laboratory experiments performed on gone aicro-
scopic algae are dealing with effect of water extractable sub-
stances from crude oil.

Besides different water extractable compounds are:
naphtalene, kerosene, phenol, etc. The effect of this compounds
depends on concentrafcion, time of contact wifch algae, specific
algal sensitivity aa well as on tha sort of expejinented oU.

IACA2B (^) reported a depression in the gTOwth rate of
PlWeod^<?tTlam tricornutan BOEL. arposed to one percent extracts
of Kuwait crude. The uptalcs of labelled bicarbonate by Monoohrvaia



lutheri D800P (= Pavlova luthej-i (DROOP) &HEEN)was significantly

reduced by crude oil enulsion at concentration of 50 ppm (1).
Testing on sons unicellular algae a 0. 01 ml l-*oll con-

oentration for a short while, no effect was observed (2)«
In chronic effects eq>erimeatat;ion a depression of

number of generation was obtsiaed (8). MIRONOV and LANSEAIA (9)
found that the diatoms Djteylum briehtwelli (WEST) GBUN., CQSSIQS.-
discus eranii GOUGH.. axid Chaetoceros curvlsetas OL. were lcllled

within 24 hours by 100 ̂ ug/1 or less^ of kerosene and fuel oil,
althoii^i Melosira moni.liformi.a (0. MULL.) AG. atid Grammatophora
marina (LINGB. ) £TZ» tolerated coaoentrattoas up to one percent.

GOBDOH and KtOUSB (g) studied the effect of some diffe-
rent sorfca of oil aM found different effects on algae.

TaJcing into account the diversity of unicellular algae
answers to water extractable crude oil products, an experiment
with BS SIDER aorta was performed.

MATBSIALS AND EIBTHODS

SkeletonCTia costatun (CD GRB7.. Oyclotella casoia GRDH,
Chaetoceros simplex v. calci-traas PAULS and OhlanTdomoaas sp« were

used as they represented large apreaded species. All of then were
iii exponential phase when the sxperinsnt tiad. ffbarted.

BS SIDER (Libya) crude oil was dJLalysed. (VISKINS 'COBCTG
0-97 membrane) in sea water at a 1 to 1000 ratio. Ttie dialysis
was done in three temperature ranges (8-12( 21-2? and 24-26 0)
similar to those used. throughout the experimeafc for each alga
species. Tha dialysis time was! 48 hours for 8-12 0 temperature
range, and 24 hours for 21-25 aiid 24-26°0. Different time for
dialysis was chosen according to the general correlation "between

the temperature and. solu'bilifey.

The sea water was bfought froa offshore (10 Na), stored
into Laboratory for two weeks, filtrsd on Hillipore HA aenbrane,
and enriched with nutrients (MS aediun (§)). A control lacked by
oil soluble prodacts for eaoh alga and each tenparatare, »a3
considered.

The culture system was run on a l6i8 LtD c3Cle, tn 2, 500
Ix light intaiatfcy, and continaoas air 'bubbling.



Ths effect of sea water extractaUe coHpouads were
neasiired as cultuie density (cell no x nl-1) using a Fuchs-Hho-
sental chamber.

EBSOLTS AND DISCUSSION

For all studied variants a high specific behaviour was
observed conceraing bofch p"ofcect;ion and recovering capacity.
1. Tiie adaptative capacity

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

The adapfcafcive capacity into a system polluted by toxic
ions depends on algal peculiarity to accumulate some other ions
identical as molecular weight and elec^ical charge. The elimina-
tioQ of toxic compounds is due to the selecfcive absorbtion of the
mentioned ions. Although the reaulfcs of the present sfcudy are not
refering to the intimate mechanisa. it seems thafc the presence of
soluble prodacts of ES SIDES crude oil had triggered a similar
algal behaviour.

The retarded rate of cell division or a depression ia
the growth of cultures reflect the intoxication - desinfcoxioation
process induced by selective absorbtioa and fcoxie compound exors-
fcion. Deaiafcoxication can bs due to a protein suscepfcible to bind
toxic ions, too (4).

Under the experiiisnfc circumstances these events take
place on the 24-48 up to ?2 hours.

2. The recovering capacity

When the equili-briun between toxic ions and antitoxic
process can be stated, the cell recovering is possible. The re-
covered culture must have a cell division rate close or identical
to that happened into control, oj at least, to show a tread of
cellular division ^egaiQjLng.

Throughoat the experimeafcs the following cell division
features were observed;

- it was highly depressed up to aaro and than, cellular
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destruction was o'bviouslyt

- not effected} cell density close or identical to the
control,

- it w&a stimulated}cell density being over the contrdL
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Fig. l - The growth of algae at 8-12°C in the presence of vates
extracted products from BS SIDES crude oil

On the first 24 hours at 8-12°C Steletonema. CTclotella
and Chlaa-Tdomooas stoped tha ceU. d.i vision or showed, a signi. ficant;
depression in the growth rate (Ftg. 1). Ifc could be supposed that
the protection nechanisn agaiast the toxic ions penetration are
disturbed. Ihafc capacity on the first 72 hours of experimoitation
was present only fco Gh&etoceros (Fig. l) . Metabolic recovering oiily
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?ig. 2 - Thg^growfch of algae at 21-25°C
the preseace'of water'ex-

tracted products from BS SIDEB
crude oil

in G clotella and Qhlarny-
domonaa have cerfcaialy
occured, ^h^efcoceros was
lacked by that function.

It is knomi tba-b the
increase of fcemperatiire
produce an increased al-

gal metabolism. Within
21-25 0 the increaae of
metabolic reactions in-

duced a low capacity of
algal protection, as well
as the loss of metabolic
recovering possibilities
(Fig. 2, 5). The exception
was done by Chlam oiionas;
on the first 24 hours a
completg nietabolism re-

covering was observed.
Thereafter, on the 96
hours of water extracta-
ble oil compounds confcacl;
with algal cells, a sti-
mulatory effect had taken
place.

Temperature ranging
between 24. and 26°0 have

algal protection capacity (Fig. 4). The proteotion~mechaQi^ac^
very. shor1;f than cult;ures oollapsed. Chlamvdomon.. ms an~excep^
tion, it has shown metabolic recovering abilities although cell
densities remained under the coatrol.

GOHCaj dSlOHS

- Bxperiments on BS-SIDSR contact with unicellular algae
in different temperature ranges (as this factor could be In dif-
fereafe seasons or latitudes) are carried out for the very first
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- The results were

discussed, on some algal
metabolic features previ-

ously observed, by author
in the presence of some
other pollutants?

- Ocflfcure growth sug-
gests both the p.rotecfeloa
and the recovering capa-

city:
- On the firs* 24

hours of experimentation»
most of alga® have shown
a depression of cell
division',

- Cellular disbruc-

tion was possible only
for some algae and for
some temperature condi-
tions (Chaetoceros 8-12<b{
Cvclotella 24-26°G)} this
process has occurs d. affcer
72 hours of experiaeata-
tiiont

- The profcection al-
gal capacity against the
ES-SIDES water soluble

products has a high specificity and acts on first 24-W hours up
to ?2 hours of contac'b»

- The metabolic recovering acts after 72 bows of
contact;

- Water exfcractable BS-SIDSK productB have shown a sCl-
nulatory effect exolasive to Ct
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Fig. 5 - The gcovth of algae^at 21-25"G
in the presence of water ex-
tracted products from BS SIDSR
crude oi.1
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