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INVESTIGATtONS ON THE GROWTH OF Spimlina
platensis (GOM. ) GEITLER IN THEPRESENCE
OFTHEPROCAINE

LD.Carauf

Aquaculture anil Ag.uati. c Ecology Laborafcory - Piatra Neamt

ABSTRACT:

The paper concerns the growth of S irulina la-tensis
under laboratory culture condi-t ions, in nutritive media
containing different concen-trations of procaine. 11; was
stated that lower concentrations induce a slight incre-
ase of the biomasB production; e. g. experimental variant
containing I mg procaine per liter reached an algal
production of 107. 5^ as related to the control cul-turee.
This stimulative effect may be of interest for the
large scale Culture of S irulina.

la the context of the present demograpliic growth,of til®
necessity to provide fche food needed for a great part of tt»

mankind affected now toy chronic malnutrition, a major scientific

and p.paotical importance shows the fcurning to good account; of
several iiaconvea-bjLoiaal protein sources.

In fchia sense, a promising app.roacli is also the mass

culturQ of Spirttlina plafcensis, a Uue-green alga characterised

by a very favorable biomass chemical conteati as related to nutri-
tive needs: high amount; of protein, essential aninoacids, vitanias

a. o. (1, 2). In certain warn regaLons fchia alga is ufcilized eitheiF
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toy the collecti. ng of the blomass grown under natural"wate?-bloon"
!!Qditions .(sma11- lakes ia tlle Chad Lake r^ioQ, Africa), or by
its nasa^culfeivatioa at industrial scale (Mexico, India, Thailand',
Israel, USSR a. o. ).

In Romania, the National SciLence and Technology Oouncil
sponsores a comprehensive research program on the large soalQ
culture of Spirulin^; this program is attonded by research teams
fro^the Institute of BiologiLcal Sciences, Bucharest, the Faculfcy
of Biology from the Bucharest University, Biological Research
Centres from Olaj-NapocaaDd from Ia?i, a. o.

The studies carried out afc ths Stejarul Research Statton
last years showed the possibility to grow this alga in outdoor
basins, even afc 47° Horthera latitude and at an "elevation'of
aboufc 450 m a. s. l. ; the yields obtained in these coadltions are
quantitatively lo^er to that produced under favourable climatic
coadifcioQs, as a consequence nofc only of the lower te-aperatures
during the day. but also. because of a relative short actual
vegetative^period, reaching here only 75-90 days per year.

One of the ways fco rise the culture productivity was
considered to be the utilization of certain growth stimulafcing
substances which, iatroduced in small ooncentratioas in the cul^
ture media could determine an increase of the amount of total
biomasa yielded from the culture.

Among the subsfcaaoes which showed a certain stimulating
action upoa algal growth under experiraental coQditlons is consi^
dered the procai. ne. Interesting results wore obfcaiaed by a plant
physiology research team from Gluj-Napoca: it was shoT\-hab
diluted aqueous solufcions of procaine sfeimulafce the growth of toe
greea alga Sfciehococcas bacillari , effec-b which becomes importanfc
afc the concentration of 0. 2 ag prooatne litre. Ifc is interesting
that this growth of algal population density Is accompaRi:. by a
slight dimiaation of fche length of algal cells (5. 4, 5).

The physiological mechaaism of growth stiaulatioa is
related, probably, to the modifications of the cell membrane
permeability to different ions of the nutritive salts under the
action of the procaiae, as it was demonstrated for the aainal cell
daring the studies on the membrane physiology performed at the
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Biological Research Centre from lagi - Somania (NBACSU I., per-
sonal coanunication).

Our investigafcioa aimed to put into evidence the effect
of various concea-fcrations of procaine on the gro'.'ifth of Spi.rulina
latensis under laboratory conditions.

m.TSS.lAL AND ? THODS

The culture strain of Splrulina olatensis utilized in

oar laboratory was iailated from an algal sample brought from
Egypt, and it was kindly offered us by Professor OctaviaB Boldor,
from Bucharest University.

The laboratory culture medium, usually coded UK-22,
assured to the eulfeure a quantitative evolution comparable to
that determined by several specific"classical" media as ZsLfrouk's
nutritive solution, or Alba-Ogawa culture mediuua.

The experimental frame (Table 1) included two test
series, each of them consisted in a control and four experimental
variants, containing different procaine concentrations. Both
series had been duplicated.

Table 1

The frame of the experimental cultures

Culfcure Cultcu'e Culture Procaine Con-
medium volume . fcime centration

ml da s ml

Variant
code

SN-256

SN-257
SN-258
SH-259
SN-260

ST-405
ST-404

ST-405

ST-406

UK-22
(JK-22

UE-22

UK-22
UK-22

m-22
UK-22
UK-22

UK-22

2000
2000
2000

2000
2000

5500
5300
5500
5500
5500

55
55
55
55
55

55
55
55
55
55

0

0.1

0.5
1.0
2.0

5.0
10.0
50.0

100.0
0

Obger-
vations

control

control
:=ssa===a============

ST-40? UK-22
asass===s;=====s===============s=======a==;s=:

AB. the culture tesfcs were made in laboratory sphaerical

glass vessels. The eultiyation was made in a special laboratory
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installation, under contiauous artificial l. llu.Bination, using
whifce Ughfc fluorescent tubes, W w each. The light inteasifcy,
measured at the surface of the culture vessels res.c.hed. about

10, 000 lux. The temperature varied between 28 and 50°C, correa-
ponding to the ecological needs of this fcropical alga.

The number of filamsnts per ml at fche end. of expejrimoa-
tatton was used to describe dynaaics of SpiFulj.aa populations.
Final biomass production (g of dry matter/1) was estimated'by
weighing total algal yield, after its desalinization and drying.

RESULTS AND DI30USSIOH-

The two experimental series of cultures carried oufc
covered a large amplitude of variabion of the pyocaiiie concen"
tratioa (Table 1).

laM.^^
Growth peculiarities of Spij?u_lins in cisdjLa additioned

with different procaiu. concenfcrationa

Vartan-L-

code
Pooy.lafeion dens i.ty_ on_fclw_a_a3i
02 4

(filaaents per litre of Eedl. um>

SN-256

SN-25?

SN-258

SN-259
SN-260

ST-405
ST-404

ST-405
ST-406

ST-407

500
500
500
500

500

180
ISO

180

180
180

2091
1?9/+
2169
1901
21lc

221

525
179
298

Ill

2958
2944

5875
480?

<(.7l8

895
925

1040
423
884

5577
6818
7185
7669
6257

1668

2W3

2103
850

1881

Final
.

yield
(g dry
bioaass)

5. 075
2. 837
2. 557
5. 507
5. 19?

2. 611

2. 625
2. 54.5
0. 000

5. 588

Gult&ro
produo-
tivity
(ng dry
bioaass/

45. 95
40. 55
5&. 55
47. 24
45. 67

22. 61

22. 75
23, 05
0.00

29. 55

It must be noticed that within the two experimental
tests, two different starti-ng densities of algal populafcions were
realized (Table 2)s so, the evolutioQ of the auEorical densifcy of
Spjlrulina filaments must be considered and compared directly only
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within each of the series. The comparison »f the variants of the

wliole experimental investigation maybe made only through the
estimationof the multiplication factor of ths algal densifcyithta

paraaeter represeats the ratio between the algal population

density at a certain aonont of the culture and fche algal density

in the culture immediately after the inoculation.

As it may be s&en from fche data (Table 5), on the second
day of culti. vation, the best growth of algae population was re-

corded within the vaffiaQta SN-258 and SN-260, respectivelyat a
procaiQs coQcentrations of 0. 5 and 2. 0 mg/litire. The worst: growth
waadetermlned for the procaine conceQtrafeion of 50 mg/1.

Table 5

Dyoamics of the experimental cultures as defined

by fche evolution of mult ipli cat; ion factor

of initial algal density
SS=a;S==S:?SS=SSS£SSS:=S;2;S;=S=SSAa:SSK2£-=SS=;S;a=;====;S=S£;SS2£2SS£. =a3=2£

Variant PoBiil&tion densJLty in the day of cultivation;

0 t t 2code

SN-256
SN-257
SN-258

SN-259

SH-260

ST-405
ST-404

ST-405
SI-406

ST-407
esssasasss:

Mu ti lie tion f c tor

1

1

1

1

1

1

I

1

1

1

4. 182

2. 788

4. 558
5. 802
A. 226

1. 227

1. 794
0.994

1. 655
0. 616

5.916
5. 888

7. 746
9. 606

9. ^56

^. 961
5. 159
5. 778
2. 550
^.. 911

11. 154
13. 656
14. 566
15. 558
12. 514

9. 266
15. 572
11, 665
4. 611

10. 450

After other two days of culture, the situation was a

lifctle ehanged,1;he best Krowth of Suirulina was detej'mined witMn
.bfae variaats coataining 1.0 and 2. 0 nsprocaine/lttre, the alsal.
deaatty in these variants depassed. that of the control cultare'bgr
l*62ead 1. 59» respectiVQly. Within the larger concentrations of
procaine (fetua secoad test series), the best growth was obserred
for the culttu'ea containing 50 ng procaine/lt tlia alg^ deaslty



in this variant was over the control by 1. 17.

On the seventh day of Culture, the maxi. ffial grov/th of

populati. ott density was recorded wifchl-a the varlaats containing

0. 5 and 1. 0 mg procai. ne/1, which surpassed by 1. 288 and 1. 575,
respQcti.vely, the mulfci.pl icatioa factor of the control culfeai'ea

of the series.

Higher concsatrafcions of procaine tnduoed a cerfcain
inhibition of the Spirulina culture; this is more evident within

the variant 3T-406, confcaialag 100 mg procaiae/litre, whe^e the

calture grew very slowly, much aoder tha growfch rafce of ths

control cultures (the ratio of fche multiplication factors was of
4. 611 .. 10. 450).

For defining the influeace of the pffOQ&tDQ coucentra"

tions oa the cultu-ce producfcivifcy, a majoc tmp^rfcaaoe has also
the final product i.on of algal 'bioaass withi. n each expe-elaeQteal

variant. Generally, Mghe? values eorrespoad to the lower oOQoea-
tratloas of procalBQ; ^he a&xifflua aleal productioa was recorded

at a concentrat. ion of pcocaine of 1 tag per litse of culture

mediums 5. 507 gpsaas of dry aad desalinized bioaa3S» v.'hi. oh repre-
sanfeed 107. 5% as .rel&ted .to the cotiferol cultures (considerod. as
100 ^). The Ughe.E* prooaine conoea-1; rat; ions th& loi»er final bionass
was obtained; in $0 ng psocaine/1 vai.'ieot algal productivity was
over fche eoatrol only with 75»11^» when procaine concentration
reached 100 tag/l, fchs d.eateh of algae was noticed} thus the bioaass
produotiiott ma sero<

In the oonolusion of this preliminary investigafcton on
the growth of Soi.rul t q $ n^ftfctn^ia on aufcritilve taedia confcaiaing
procaine, it may be nofeic, ed that; sevecal low oono. enfcrations could.

show a stimulative effect upon b'he oult;uj?e prodiictivity, effect
that, at a procaine concentration of I mg/1 ueaQs an inoi.'ease of

7. 5 ?S as related to the control laborafcory v&i'S.&at* Svea at fcis
stimulati.oa level, this fact may be of in-teresl; Sos the large
scale culture of this valuable alga.

For the further phases of the investigation, it seems

fco be useful the fcesting of the procaine effect on Spirulina

groarth under different culture conditions, both in la'boratory and
in pilot pla»t.
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