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INTERAOION BETWEEN CHEMICAL POLLUTION COMPOUNDS

AND MARINE UNICELLULAR AIGAE

Pia-Bena Mihnea and lulia Voinescu
Eoaanlan Marine Eeaearch Instlfcuts - Constanta

JLBSiaAC'Dt

.the algae.

UnloeLlular algae play a prontiieat part In the cy-
ole of . laeral~ana ergaalo latter In water env Ironai^ts, by ufelll-
zlBg'fche coapoaads la their natrltloaal netabollsn. AnoB6 the es-
s^larB laeral elenenta, N has a very Inportaat place, Its^assl-
illation being possible la any of the reducea or oxidized states
Q'"s*'i* z) a8''Nel1 as fron er6anlc produc1;st such a8 urea* urlc
add, antao aotdB, anldea, elie* (2).

A great auaber of organic conpotmds serve as earbon
sources In both photosynthetlc process and nlxo- or heterotrophtc
processes. Of these, ethylle, n-propyllc, B-butylic and a«yllc aL-
oohole are certain carbon sources CD*

Consequently, occurance of the above products In the en-
vlron ant, either as a result of orgaalo nattier deconposlt longer
froa^aste water, may signify increase of the available nutritive
.ubstaaoea*

The present study Is alned lio point out the
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N-HHr, area aeaS nefclianol oa algal nefcabollsa and to deternlne the
concentrations at which these oonpouads can be used by the algae.

MAIERUL AHD METHODS

Tlie algae Skeletonena costatua GRBT. CI>·, Nltzsoh a te-
nalrostrls MER. aiid Chla dononas sp. were selected for expe-l"

uent, taking Into accouiifc the following reasons. Skeletoneiaa is one
of the Boat widespread algae la the coastal pliytoplanktoa and Ita
developnent over the last years shows existence of the condItloas
required by this organlan.

Species of the genus JIltzschia are typical for the nedla
where organic deconposlfelen and consequently, generatloa of anuo-
nlacal attirogea feskes place. Laboratory experlnants proved that
the species Nttzschla closfeeriuBCEHR. ) W. SM, can grow la aedla

where the only nitrogen scarce was aaunonla (i, ^). Nltzsolila te-
a.ulrostels Is a frequent organlsa la the ptiytoplanktoa of the
coastal zone of toe Black Sea, which shows a dexislty Increase tm-
dency over the last years, alauLfeaneously with the Increase la to-
tal quantity of dlsaolved organic substance.

Ghla donoaas sp« belongs to the groap of orgsnl8 <;h®
bloBBss of vhioh begaii to Increaaa la the coastal waters ooncurren-
tty with the lacrease In iiaste watar Input. Its px'eference for
are 1c and aunoalacal f ores of N, as well as foa? argantc su'bBtem.ces

ainong which alcohols, are well taiowi (^)«
The experlaented substratun was conposed et waste watera

which contained aethaaol, aeaoala + urea, or botih the forner amd
the lafcter. Coacentiratlons of chentcal conpouads varied wltota ex-
ftrenely wide llalliSt aetliaaol o. 54 - 17 ing/l, aanpnla o. 1-42 .g/l
and urea o. oo 19-1*52 I*

All tests were perferned oa the aaae sea water .. atored
and pasteurized, according to the usual teclmlques,

The algae In the acti lve division stage were separated

fron the growth nedlua, <dxa*ough.l7 washed with stertll. zed sea watT
(la which the experlnents were to be done) and than resuspeaded la
sea water to which different quantities of waste water-Iiad beea

added la order to obtatn the proposed concentrations to be testady

Algae growth condltloas - 'babbltogi lLlunlaa<iloa(2,
Ix), fnperatare (l9-2t*C) wsre Identical aad oonstaat trltta. all
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species*
The following determinations were nsdes
- cellular density/1, for point liig out; stlnulatliig and

liihlbttlng coacentratloxia of tihe testied coapoundai
- concentration of existent conpounds In the waste wa-

ter during the experiments, for verifying the ability of the algae
to utilize anuaoQla and urea, by SGHEDtER's netihod (§), and iQfclia-
aol, by the chronotroplc add method that Is used la wine Indus-
try and was adapted to sea water}

- ?-PO^, N-NO^ and N-NOg concentration level (j) for es-
tabllshlag the netabollsm actlvatilon degree under the bifluaace of
the upper called oonpoaads$

- aeteruliiatilons of photosynthetlc level aiid pH-neasu-

reneats, for explaining the action characterlsfclcs of the lavestl-
gated ooaponnfls.

BBSUIfl;S AND DBBCU8SIOB

As It has nentloned, the products contained In tlie waste
wafcer were tested within very large concentration llnlts

<Iable L)- Table I
Concentrations of the conpouads contained

ta tihe waste water (ig/I.)

»X^======^^^^^^g^^^Jj^
MethaaoL _Anaoala Mixture.

'Annonla"Urea" "Methanol Anmonla Urea

e. 54
e. 6e
o», 85
l. 7o
6. 8a

l7»oo
?4. oo
6B«oe

175. 00

o. lo
o*2o
o«5®
o. 7o

7*oo
lo. oo
21. 00
42. 00

o. oo 19
o. 0058
o» oo95
o. o l9o
o*o95o
o*l9oe
o. 58eo
o. 7600
1. 5200

o. 5^
0*60
o. 85
1. 70
6. 8e

17. 00
54*00
68»oo

L75. 00

o. Ie
o. 2o
o«5o
0«?0
5. 5e
'. 00

lo. oo
21. 00
42. 00

3.
7.

o*oo19
o»oo3S
o. oo95
o»ol9o
o»o956
o. l9oo
o»58oo
o. 7600
1. 52eo

GELUJTAB DmSIOM

a. Skeletonena costatun latexislflea tfts division pro-
cess when concentrations of the tested conpoiuMls haye been redu-
ced* Metlianol, for exanple. In conceatrat; Ions of o. 54-0. 85 ne/I.»
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Inplles dlvl. ston stildulatloa exceeding the control by 8. 7836,
while higher conoenteatlens restrtcl; the dlvlsioa rate to Its la-
lilbllilon - which lias the case of the variants with 68 and 175 Bg/l
of inefehanol (Fig* D*

Ki
^

<:

^
^

sooo

{000

.
a. 9S

/' 0. 6_
.

^'' ^'^.
^' / Pwfro/

^-:'
/ ^- 1-7

9/>

.
__. -..^. -._. -.-.--^
357

Days of rt/Wvsfion

?IK»I - The developneat of Skele1;oae«a ooatatiun^ under
the Influence of was e wa ers c arge with ine-
thanol (la ng/lj Coatoolt starllzed sea

Aaaoala aafl area, befeweea toe llalts of o, Vo«oo2aD

o. 7/0. 02 fflg/1 (N-BH^/urea) give an Increase tn cel. lular denalfey
by 50-7596 of the control value (Blls*2)( any cosceatcatlon exoee-
ding the clfced upper llnl<; laahlblts division, causing the cells
death during the ttae.

The nlxture of toe two sorts of waste water coaoeatra-
ttons of annonta, urea and nethanol of o. 1/0. 002/o. 54 and o«5/
o, o VI. 7 mg/l (annonla/urea/netlianoL) gave an Increase la oellu-
lar density toy 25-75S6 greater than that obtained In the control
(Ft6*5). la this case the optlnaa Increase Is otitataed for the
snallest of the coaoeD. toatlon valaes. Increase In concentratilen
degree of pollution aubstances gives decrease In dlvlelon rate
(for Instance, o. 7/0. 02/6. 8 ag/I), or nuch more It oauses trre-
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B'lK. 5 - The developnent of Skeletoaena c&statun under
toe Influence of was e wa era c arg with an-
non la, urea and nethanol (.g N-NH^/ng urea/ng
nethaaol %o» Conliroli aterlllzed"' sea water?
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verslble degradation of cells,

b. Nltzschla tenulrostrls. When the tested products
had, separately or In mixture, low concentration degrees, tliey
caused stlnulatlon of cellular division. Higher cellular density
was obtafcaed as compared with thai;' of the control - by 45 - loo56
for nethaaol, loo-2oo$5 for ammonia and area, aad ?5-loo^ for the
mtxtures of these products (Figs. 4-6),
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^
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Ssys of ct/Wvsf/'on

? Ie* 6 " Ilie development; of Nltzschla tenulrostrla
under the liifluence or waste waters c&arged
with annonla, urea and nethaaol (ng IT-NH^/
ne urea/ng nethaaol SSo» Controlt 'sterl-"**1'
llzed sea water)

The stlnulatory coaoentratlona are o»?4-45 n®/l for ne-
thanol, wlfch a laaxluan Increase between o. l ana o»7 ng/l. For aa-
noala ^he LlnltB are o»l-o. 7 ng/l, the naxlnaa stlauLatlon belag
produced at concentoatloas of o. l-c. 54 ng/l. To these anmonla
concentrations the follow tag urea levels cora?espoad» o«oo2 -
o*o2 ng/L as Btlnula. tlon llnllie, with naxinna d tvts ton between
o«oo2 - o. ttl ^/l»
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When the two kinds of waste water are alxed, the eoacsa-
tratlons of ammonia, urea end iaethanol (In tots order) wbleb fa-
voured develspE ient were o. 1/0. 002/o. 54 to o. 7/o»o2/L. 7 ^l &ad

mazlBum gro^'^ was obtstaed whes these products haa concentral; tons
from oal/t»»oo2/o, 5^ to o. 5/o. oL/o. 85 mg/1.*

o. Clila domonas sp.

MethanoL stl. uulates division 1^ concentrst tons of
o. 54-54 ag/l. Ths most active tncrea&e in oelLular filvl. ston was eb.
tslned between 17-^ mg/l (Flg*7).  e aiffereiice befcweeD the ve-
rlants with opttmuia growth and the control reached $o^. At; conce--
trafclons above 54 mg/l methaaol Is iiihtbltory, caasliig cassatloa
of ceLluLar divl.sloa or even the death of the alga.

JQDO

-s-
s,

s
^
^

/

SOOD

{7
54

G. 6S-/.7
/^>

/ \ e.6
's- a. 50
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Ssys of w/ffvsfion
A s e 7

Fic. 7 - T&e aevelopaienfe of Cbla donooas sp* ̂ under
the Lafiuecce of was e warers carged vtth
Eethanoi-(ln'a6/l$ Control; startllzed sea
w&tcc*
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The waste water containing ammonia and urea has a stlnu-
lafclve effect only when the quantity'of ammonia ranges within o. I.
7 mg/L and at the same time, urea takes concentrations between
0. 02-0. 2 mg/l. The optimum cellular division Is reached In varl-

.snts with o. 5-0. 7 mg/l N-NH^ and o. oL-o. o2 mg/l urea. Within these
limits, ammonia and urea make much better stlnulatlve substrafcun
felian methanol, the optimum growth exceeding that of the control
solution by about 5o?6 (Flg. S). Wlien ammonia exceeds 7 ng/l - cor-
respoadlogLy, urea o. 19 mg/1 - ceasing of metabolic functions oc-
curs, whtch Is followed by loo% culfcure suppression.
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The development of Clilamydomoiias sp. under
the lufluen. ee of waste wa<;ers-charged~with
aTmla and^area^ng N-NH^/ng urea"?6o(
Controls sterilized sea 3ater)
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IIie presence of toe three compounds gives a attaaLattos
effect on division wlthtn toe folLowlsag concentration Llnlts; me-
tbaaol 0. 54-L? fflg/l, N-HH^ o. 1-7 IES/I aad area o. oo2-o. 2 mg/L.
However, the stimulation exceeds the control value only up to 5o^
(Ftg. 9). In consequence toe effect on toe algae Is much similar
to that which was obtained in the presence of ammonia and urea.

The maxlnum cellular d tv Is Ion value was obtained at o. 5-
7 mg/l N-m^, but at a lower gradient of methanol concentratloni
&. Q-17 mg/l7 as compared to 17-54 ing/L, when tteUianol was tested
a Lone*

THE INNER MOTIVE OF THE EN'FEEKBIATION BETSEEN AIfiAB
AND EXEERIMEMiED OOMPOUKDS

Addition of waste water brings about modifications In.
tte.e reaction of the medlun; sLlglitty 1;oward add, with nethanol,
and toward alkaline, In the presence of N-NB^ (Table 2). If, la
case of methanoL, the pE difference from fche control Is very
small - o. 5 - la ;hst of ammonta, pH rises from 6. 5 to lo. 5. But
after tae liiocjlatloa cf the algae the reaction of the medium re-
establishes at values coinciding with those of the control. * Ife
was foimfl out, however, Shat the studied algae have different pH
re-esfcabllshtng abilities (TsMes 2-5).

table 2

pH variation of the me<3lum under the
tuflueaoe of waste water as a function of the exper-t-

aeated varlantes (Control =6*5)

Methanol

Gone* In mg/l pH

Ammonia

Cone*la m^/l.

N-NE^ urea_

Mixture_

pH Gone*in ng/l pH

Mettimel ^-NH^ ^[rea^

o. 54
o. 6o
0, 85
L. ?o
6. 8o

1.7. 00
5't. oo
68»oo

175. 00

6
6
6

6
6

6
6
6
6

0.1
o.2
°.?
o.7
3.5

.

7.0
lo.o
2L.O
^2.o

o. oo 1.9
o* oo?8
o. oo95
o. o L9o
o» o95o
o*19oo
o. 58oo
o*?6oo
1. 52eo

6.5
7.0
7*5
8.0
8.5
?.o
9.0

.

9.5
lo.5

o. 54
o. 6o
o. 85
L. 7o
6. 8o

17*00
54. 00
68. ao

175. 00

0.1
o.2
°^
o.7
5.5

to. o
2L.O
42.0

o*oo 19 6*5
o«oo58 6.5
o. 0095 6«5
o*ol9o 8*0
o. o95o 8.5
o*l9oo 9» o
o. 58eo 9*o
o. 7600 9.5
1. 52oo Lo.5

2^4.

.vsi&ass-'^-



table
pH nodlflcafeton ta the experInented variants imdea* the tn-

flueace of the alga Skeletonema costatua at 24 houra (I) and
48 hours (2) after the Insentnafeloa (Control «6. 5-7)x/

;=======a==i=ss=====;==a=s;=s;=a;sasea==assas=;a=a:==sss==^S¥!

^jgH_^ ^£S25la -_-_£§- -MlS^SSS.
/I~l~2~ .""-'-i- -^--5- Me5EaS7'Tmnonia

o. ?4
o. 6o
o. 85
L. 7b
6. 80

17*00
54. 00

6
6
6
6
6
6
6

6»1
6»;
6'5
6.5
6-5
6-5
6.5

0.1
o.2
°^
o*7
?*7

.
7-°

Ie* o

6. 2-? 6.:
6*i

7 _ §..5
7-7<5 6.5
8-8.5 6.5
lo
lo ^

o. 54
o»6o
o. 85
l. 7b
6. 80

l7«oo
54, 00

0.1
o.2
°^
9*7
5.7
7.o

lo»o

isaa. sui.sasato

.
^B&. __

I~2~
6. ^-2 6»;
6*5-9 6.!
6. 5-7 6.5

7 ^.5
7. 5 6.5

8

9
7
7

ess=sss=ss=s==s=ssa

Table 4
pE mod If tea felon In the expertnented varlantis under the In-

fluence of the alga Nltzschla tenulrostris at 24 hours after
the Insenlnatlon (Control =6. 5-7)

Methane I

o.34
o. 85
l. 7b
6. 80

l7»oo
34»oo

!=s;as========s=s =========;:

_Anmpala
PH -===-Y=- pH

Mixture ?m^l5
Metihan* Ammonia

6..5-7
§. 5-7
6« 5-7
6-5-7
6. 5-7
6. 5-7

0.1
°.?
o-7
5*5
P.o

lo.o

6. 5-7
6* 5-7
6. 5-7
6. 5-7
fcle

o.54
o. 85
1. 7o
6. So

17. 00
54»oo

o.L
o.5
o.7
5-5
P.o

lt. *0

PH

6. 5-7
6. 5-7
6. 5-7
6. 5-7
6. 5-7

7
!=c=s;=asa=aaiaasa=as=es=aa;es=ssass=esss

Table 5

pH nod If leatton la the experlnented variants under the la-

fluence of the alga Chla domonas sp> at; 24 hoars after the
Lisenlnatloa (Control =6»5-7)

MetSanor' sas=s==s

o. 54
o. 85
L. 7b
6. 8o

17. 00
?4«eo

6. 5-7
6* 5-7
6*5-Z
§. 5-7
6. 5-7
6. 5-7

PB Mefhm. Amonta PH
o. l 6, 5-7 o. 54 o. 1 6. 5-7
o.5
o-7
^<5

.
7-0

lo»o

6. 5-7
6. 5-7
6. 5-7
Z-5
7. 5-8

o. 85
1. 7o
6. So

17. 00
34. 00

o.5
9*7
5'5
P.o

Lo»o

6. 5-7
6*5-Z
6-5-7
6^-7

x/'The qaantlfcles of urea corresponding to each variant are not
nentioaed In the tables*
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'Ehus, the re-establlslilng of t-^e reaction of the nedlun
occurs after 48 hours cultlvafelou for Skeletonena, while NltzscMa
and Chla domonas needs only 24 hours*

Pliotosyatoea Is neasuremeafes on Vhe algae BkeL toaenia
and Nltzschla showed sharp reductloa of the prooess after the tnl-
tl.al 24 hours, from whleh correlative iataaslflcatlon of resplra-
tIon Is Inffered. Using the formula;

E^ a 100 X
vl. 2.x ... "uo.

M - M.

where»

D- = % 0^/1 as related to coateF ol,

71. 2.x ... ° °2y']L la exPerlBlented variant,

K<
M

= Og/l la sea water wlfehouli algae,
la sea water with algae,

Bodfcflcatlojia of fche pholbosTnfcliel; 1c process were obtained as pre-
seated La tables 6 and ?.

Tlie stiock laducsd by the tested productes sJaows speclfl-
city as a functLoa of the orgaiilsui. O.sygen COBSUBI® Ls Slse letoaeffia
Ls Biuch tntenelve to. t'he presence of H-SH^ than of aetlia&olt la
Nlfezisch. la, on the contrary, the most latense effeoi; Is produced
by methaaol. Moreowr N-NH^ concentfratlons of o. l-o*5 mg/I. stl-
mulate photosynthesis; Its reduction, aLoag with Inteaslfylng res-
ptratton, takes place oaLy when S-NH^ conceatratloiis exceed the
above mentioned lintfcs CEables-6 and 7).

In both algae, the dlxture of the tested conpoanda
showed reduction of photosyntliel; 1c actlTlfey siiid reapiratlon latea-
slflcatloa In a Biuch lilgtier degree than in case of separately tes-
ting of eaeh coiapousd.

The conparlng of pH nodlfleatlons »l1;h tiliosa of photo-
synthesis shows that toy chaxiglag the reaction of the nedlan the
photosynthesta Is reduced In the alga and their Og coxxsunptlon by
respiration Is latenalfled, rhlch explafcas fehe nechanlsn <>f pH re-
establishment. Cherefore, even If the algae do not survive the to-
xle concentrations of the expertueated cot>oande, they exert a pH
re-esfeaTiLlshliig effect on the .edlnfc

For obswv g the aetatoollMt inreow of tiw experl-
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Table 6
Modtflcatloxis of the photosynthetle pro-

cess is. the alga Skeletonema costatum during the lal-

tlal 24 hours of experiment (Intenslflcatilon or reducfcton

of photosyntliesls In % Og/1 as related to controLs
^>

Ezgerlmeufced varl^fes
TBIxiure"

Methaael

Conc. Cng/L) D,

o.. ?4
o. 85
l. 7o
6. So

l7«oo

52
- 129
- 155
- 426
- 471

Anmonla

Coac*(ng/l) D.

Methane l+Annohla

Gone. (ng/1) D,

0.1
o.5
o.7
5.5
7«o

89
289

526
571
592

o. 54/0-1
o. 85/0.5

l. 7o/o»7
6. 80/5.5

17. 00/7.0

- lo5
- 45o
- 465
- 4?8

- 498
:=a=s===ssa===s=cs=aas=a;=a=s;!

Iaot.e
Modifications of the photosynthetlc pro-

cess In the alga Nltzschla tenulrosfcrls during the
Initial 24 hours of experiment (Intensification or reduc"

t ton of photosynthesis In ^ nig Oo/l. as relafced

Methsuaol

Cone. (ng/1) D,

o. 54
o. 85
l»7o
6. 8o

17, 00
54. 00

59
- 154
- 139
- 254
- 275
- 292

to oonteol =D^.)

Annonla

Cono«(ng/l) D,

0.1
o.5
o.7
5.5
?.o

lo.e

+ 141
+ 18

95
- 151
- 148

- 249

s=scssgi5S5?rc==-

Uetliano l+Anmonla

Cono»(mg/l) It

- 15o
- 171
- 185
- 265
- 516
- 525

o. 54/0.1
o«85/o«5

1. 70/0.7
6. 80/5.5

l?*00/r'«0

54, 00/lo.e
-.sssassaa

nented conpounds, the alga Clila dononas sp« was chosen, as Its
ero th aho ed tihe best stl latlon by the waste atcrs.
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She sctiipafiioi- of the r-esplrsttc^ prccess taplleg L&ven.
. e coiisut&pttoi. of the euergefLc substratum. P-PO^ dssage from toe
_&dl.. z S^c. cated Its c. odpleif ebeorpc. oi. after 2^ hours of experl.
L.s^t. ^e recover of toe e.-.erge. tc reserre 1. curbed by tbe star-
tui£ [icaenfc at r^e cellular dvLsioi., curing which the needs for
autrlenrs are ^ensif-eQc After 24 hours oi observation the cel-
Lular division log phase starts aaci concurreEt 1^, the atosorptlon
of fehe trophic elemenfes (Fig. 7-9 aad 11abl-e 8)'

7/0. S//7
/ 5. 5/Q. //6 S

/ 6.7/O. OS//.7
sccc^ " o. ^/o. oi/o. es
i . 0. //O. OOS/0.3
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f
^
^

/ooo

Control

Usys of Ci. 'Hi'vsfiot)

;. 9 - The deveLopneat of Clilacrydomonas sp. ^under
fche lcfluepce of was e wa ers c arged
ammoEia»"urtea and nethanol (mg N-NH^/ng^
urea/mg'iaethaaol %0{ CoiLfcroli
water)

sea

The foLLowtsg of the N-Iffl^. dynanlcs pointed out the pos-
slblLlfey of Its total ellBitaefclon from tbe Bedlun after four days
of cultivation when tested coacenteattons reached 5. 2 and 6*8 ag/I.

(Table 8). Take Into accounl; felie N-NOg and N-N 5 utilization
both tn control ana In the experlaented variants, It coald be taf-
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Table 8

Utilization of anaoniacal nilirogan, nitr&tBa and

nitritua by the alga Oblau d»maonaB s . (/ig/l)

Variant

Annoni*

AauoniR

Mixtw
(y Anmonia
..  Metbanol
'° 76;5'mg/l)

MJLxtura
Anaonia
Uethanol
(16,6 ng/1)
Mtthanol
(6, 5 ng/1)
Uethanol
'(16, 6 ng/1)

Control

V'- ffR

LBt 2n ^
Initial ^ ^y day

52oo 28oo 25eo O

68oo 26oo 2?oo 0

54eo 18oo l4oo 0

6?oo 2?oo 29oo 0

0 000

0 000

0 000

W - NO N - TTO.

Initial lat 2nd 4th Initial 1st 2nd 4th
day day day day day day

758, 5 671, 6 667 519, 7 7,^9 8, 2o 16, 2e 8,76
rt 6o?, 7 6o5 597, 2 " lo, to 11,2® 7, ^2

645, 1 616,75^5,6

696, 5 692 6?o,9

425, 6 2o, 5 12,7

516,8 42, 5 ^o,6

511,8 128,7 25,2

lo, o? 17, le 16, 1-

9.4o l?,9o 21

4, ?o 0 0

5. 75 7. 5 1,5

lo, 4.o 12,7 ^, 76



fered that algae have the possibility to oxidize or to reduce the
di.sponable forms of ntfcrogen. Hence, the N-NH^ could be transfor-
med In N oxidized forms. But It Is possible, too, that N-NH^
should be uttllzea directly; the <iuaatltles of N-TO^ and H-NOg
which remain nearly coastaat darlQg the Initial two days and dt-
mtalsh only together with the exhaustion, of ammonlacaL nitrogen
may be o confirmation for the letter way of ufciLlzatlon.

It was noticed that the p.cesence of methanol In concen-
tratlon of 6. 5 mg/l stlniaLates the process of N-NH^, removtog from
the nedl. ua.

The nethaaol Isabsorted by Chla domonas accordlDg to Its
concentration In fche Biedlum as well as the presence or absence of
N-NH,,. Selectilng two varlaiLts of optliaum growth of the cells
6. 8 and I? mg/l - It; was nofclced that nethanol utlllzattoa In the

17

/e

t5

/<

13

t:
I."
1^
^

s

5

^

5

2

/

/. -Mef/)3no/ e. s mgi/S
&.-f4effysno/ /7, o mg./e
S. -^fe//)3no/ 6. 6 /ng. /e

//-///^ 3. 500 ̂ . g/e
Ures 95 ^c-g/f

^. -Afe/fts/jo/ r7. o mg. /S
/y-A^ 7, 000 ^.g/C
Vres /SO ^.g/f

Dsys of observs^/'ons
0. /. S. 5. S. 0. /. 2. 3. 6. 0. 1. 2. 5. 6. 0. /. 8. 3. S. _ , ,, _ . ._

/'"" - j---- j; ^ £'s(.perf'/nenf3/

Methaaol absorbtlon by untcellalar alga
Chla dononaa sp. under the Influence of
was e wa ers charged with nethanol as
well as those charged with nethanoL, ac-
non la and urea
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abseaoe of aamont& ooours after 5 days of oaltlvatiloa, comUig to 5o5?
and respectively, Qy% of the Initial coacentrafcIon (Fig. Lo). The
sbsorbtlon value Is proportional with methaaol coricentiratlon. ID
L-he preseoce of N-NE^, methaitol a'bsorbtlon occurs from Uie first
cultivating 6ay, reachL-sg 5o^, and after 5 days of culfelvati. oii It;
exceeds 8o?5 of the In It la t value*.

CONGLOSIONS

I* Methaaol and ammonia have a pos It Lve'synergic actitto
on the process of cellular division when the concentration of tlie
tesfesd coiapounds Is lows t;h.e synerglsm Is also valid as regards
felie toxic effect; - a process occurrliig along with Increasing the
quantity studied compouiida*

2. The values of mefehanol and ammonia (and urea, tnipli-
cltly), conceatrat; loiis which generated a pregnant growth of the
algae range wtthln o. 5-54 mg/I. mefeliaaol, o. 1-7 mg/I. N-NH^ (corres-
ponding to o»oo2-o»2 mg/l urea) when these products are tested ae-
parately, and within o. 5-17 nig/l mefehanoL, o. 1-7 m6/l ammonia
(corresponding to o»oo2-o. 2 dg/L urea) when mtxlns the two catego-
rtes of waste water*

5. Certain, optiaiuia conceittrattoas of toe three mentt-
oned compounds Correspond to each of the experimented algae*

4. She algae Chla domonas sp» and SkeLefconema costalium
show special afflnitey for methanol, toLerafctng high concentrations
of this compouadt o. 5-54 ng/l and o. 5-68 ing/L, respectively*

5. Anmonls Is utilized within low concentration limits
(o. L-7 ng/l), both separately and In mixture. The highest off 1-
clency of N-NB^ utilization occured ta Nltzschla, which developed
cellular division by loo-2oo% more Intensive than that of the con-
trol at concentralilons between o»l and o. 7 ng/I-l 1;]ls best tolera-
tton of N-NH,. was shown by Chla domonas sp., wlilcli was sttmula-
ted by conoentratlons of o. 1-7 ng/l*

6. The experl-neated algae have the ability to re-esta-
bllsh the pH of the nedlun by modifying the ptiotosynthesls/respl-
ration ratio*

7« The syaerglsm of nethemoL and N-NH^. also appeares ta
the photosynthesls/resplratlon process, as well as In the anmcjr>i$
utilization by the algae, bat nosfe of all t& nethaaol ufelltzatio^.
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6» In 1di6 presence of ammonia, methanol absorbtloa rea-
rlwff 6797-S5% of the tofcal quantity, as coaparlng with 5o-65%,

-felcb atl. llaed ia Its absence.

9. Methanol ufclllaatl.on In the presence of N-NH^ occurs
Bfter the .first day of cultivation, whereas In the absence of N-
BB^, 43» process beglcE ^ul.} after 5 days of cultlva1;loa»

lo< In an eavtrnnmenl; where the total quantity of orga-
nic saisstence is steadily Increased, It; Is posslbLe feo assane
Uait caae af Its ways of uttLlzatlon Is through the prl. mary deoon-

ptNltlaaa products as N-HB^» urea, and nethanol.
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