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ABSTRACT

From water samples of the Syr-Daryaand Amu-Darya areisolated 15 local
microalgae belonging to the genus Chlorococcum and 13 to the genus
Scenedesmus. Air-dry biomass of microa gae ranged from 1.29t0 2.79 g/l of
environment. The lipid content of effective strains of Chlorococcum sp.4,

KEYWORDS

Microagae;
Chlorococcum;
Scenedesmus;

Lipid.

Chlorococcum sp.8, Chlorococcum sp.12 and Chlorococcum sp.37 was
41.8-58.0% of thetota dry biomass of microalgae. High lipid accumulation
observed in cells of cultures Scenedesmus sp.29 and Scenedesmus sp.37-

40,3% and 48,0%, respectively.

INTRODUCTION

Biodiesd isasubstituteof diesdl fud, whichispro-
duced a the present time mainly from vegetableor ani-
md ailt™,

Even by themost optimisticforecastsbiodiesd from
vegetable oil can not replace even asmall fraction of
diesdl fuel inthefuture. Fortunately, itispossibleto
produce biodiesd from oil derived from microalgae.
Many species of algae can accumulate the required
amount of ail, whichisenough for biodiesd*3. il pro-
duction in many species of agae exceedsoil produc-
tion of the best cultured plants. Oil content in someal-
gae may exceed 80% by dry weight of the biomass,
usually microalgae contains oils 20-30%61317, Algae
useoil asreserving materia. Oil from algaecan becon-
vertedinto biodiesel through thetransesterification re-
action, asimple chemical reaction with the alcohol
(methanol or ethanol) whichis catalysed by acidsor
alkalis. Biodiesal produced from vegetable oils (cot-
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ton, rapeseed, sunflower, soybean, palm, coconut, etc.)
iIsnow regarded asaviableadternativeto dwindling oil
reserves. However, intermsof population growthin
theworld manufacturing biodiesel from vegetable ol
will create aserious shortage of foodstuffs and thresat-
enssignificant damageto theenvironment(®9, Obtain-
ing of biodiesal from a gaelipidsmay bethe only way
to produce enough fuel to replacethe current depen-
denceon oil. Algae produces 7-31 timesmoreoil than
palm ail*2, Thebest algaefor biodiesd isunicelular
green dgae(microagae). Thecontent of lipidsand oils
from microal gae sometimes exceeds 70% by wei ght of
dry biomass'*®. The presenceof lipids, hydrocarbons
and other complex oilsdependsontheaga species.
The purpose of this paper isto search and screen-
ing of local strainsof microagae, which arehigh pro-
ductiveontheaccumulation of lipids.

MATERIALSAND METHODS
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Obtaining of accumulativeculturesof microalgae

For obtaining of accumul ative cultures of unicellu-
lar green algae water sampleswerecollected fromthe
Syr-Daryaand Amu-Daryain Uzbekistan.

For every 100 ml of aqueous samplewas added to
200 ml of sterile medium of themodified “Chu-1312¢,
Inocul ated environment with aqueous samplewasin-
cubated at 26°C-28°C in the light 150 pmol photons
m-2-s-1in 30-45 days.

| solation of microalgae

Toisolate microa gae from accumulative cultures,
sampleswere sownto 2% agar environment “Chu-13”
using thedilution method and sampleswere placed on
alight for theformation of coloniesof microagae. In
thefirst week of cultivation, on the surface of the agar
medium very small, separata colonies of microa gae
appeared, and after three weeks colony sizereached
up to 1-3 mm. Each colony of microal gae was sowed
on5ml medium “Chu-13" and the cultivation was car-
ried out within 7-15 days, depending on the rate of
growth of crops. Algologica and bacteriologicd purity
of isolated culturesregularly was checked by light mi-
croscopy.

Cultivation of microalgae

Cultures of microal gaewere grown under sterile
conditionsinmedium “Chu-13" for 14 days at 25°C,
with the supply of carbon dioxide by blowing air con-
taining 1% CO, and continuously illuminated by fluo-
rescent whitelight (200 umol photonsnr?-s?).

TAXONOMY OF MICROAL GAE

Taxonomy of isolated al gae wasidentified based
ontheir morphologica characterigtics, particularly: form
of cell, diameter and length of cells, the presence or
absenceof flagella, spare productsand pyrenoidg*51Y,

Deter mination of lipidsfrom microalgae

Extraction and determination of intracd lular lipids
of microal gae were conducted according to the stan-
dard protocolsin the previousliteratures?®. Dry bio-
mass of algae was placed in aglassmortar and sand
wereaddedintheratio 1: 4, i.e. 1 portion of plant bio-
mass and 4 portion glass sand and comminuted until
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smooth. To the biomasswas added methanol contain-
ing 10 % DM SO (volumefraction) and stirred 1 hour
at roomtemperature. Then the mixturewas centrifuged
(30009, 10 min), and the supernatant was removed.
Theresduawerere-extracted 4 timeswith amixture
of hexaneand diethyl ether (1:1, volumeratio) for 30
min. Each timethe mixture was shaken and then centri-
fuged for 10 min and 3000 g and of the upper organic
layer was collected. The organic phases were com-
bined, evaporated to drynessand wei ghed for microba -
ance.

RESULTSAND DISCUSSION

I solation local microalgae

Isolation and production of pure isolates of
microalgaeisthefirst step to chooseapotentia algae
for biodiesal production. On theway to asuccessful
isolation of dgaefromthenaturd environment, itisnec-
essary to have comprehens veinformation about their
habitat. Therefore, beforedlocating, the most attention
should bepaidto the choice of mediumfor cultivation.
At different stagesof growth of dgaerequiresdifferent
nutrients, S0t isnecessary to continuoudy monitor the
statusof culture. After achievement therequired rate of
growth of theculture, culture can begrownin conven-
tiond nutrient medid*4.

Proceeding fromtheabove, to get accumulativecul-
tures of microalgaefrom different water sourceswe
used minima medium “Chu-13”. To obtain accumula-
tiveculturesof microagaethefollowing conditionsare
necessary: continuouslightillumination, intensebubbling
withair containing 2% CO, inasterile condition, cul-
ture temperature 28-30°C. During the incubation of
samplesof water sourcesin themedium “Chu-13" for
20-25 daysvisualy noticeable association of unicellu-
lar green a gae appeared.

Water samplesfrom the Syr DaryaandAmu Darya
of Uzbekistan werereceived on 30 accumulative cul-
turesof microalgae, which differedinthedurry density
and uniformity of the cultures. By dilution method the
samples of accumulative cultureswere sowed to the
2% agar medium “Chu-13”. Within 7 days of incuba-
tion on the surface of the agar medium appeared very
smdll, individud coloniesof microa gae, and after three
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weeks colony size achieved to 2-3 mm. Subsequently,
individua coloniesof microagaeweregrowninaliquid
medium for 7-15 days depending on the growth rate of
cultures.

Thus, fromagueous samplesof Amu daryaand Syr
daryaweisolated and purified 28|ocal unicelular green
dgee.

| dentification of local microalgae

Chlorococcalesagaeafairly large order of green
blooms, numbering about 1,200 species*®. Informa-
tion on species composition of Chlorococcalesagae
and their distributionintheworldisrather limited and
incomplete®.

Taxonomic studiescellsshowed 15 microagaere-
fer to the family Shlorococcaceae, genus
Chlorococcum (Figure 1 a, b, ¢). Cells of algaesare
sngle, sometimesin loose clustersof temporary indefi-
niteshape, dlipsoidd to spherical. Theshdl issmooth,
thickened withage. Goblet cdls, sphericd, with or with-
out ahole, dightly wavy at theedgeswells, usudly with
one pyrenoid. Spare products starch and oil. Repro-
duction 2-flagellated zoospores. Size of vegetativecells
iS10-22 p, rarely up to 50 p in diameter. Genusin-
cludes over 100 species, distributed in avariety of
aquatic andterrestria habitatsmainly insoils. Themost
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often cited among the aguatic formsare Chlorococcum
humicola and Chlorococcum infusionum9.,

Microscopic studiesidentified 131oca microagee
showed that intheir morphological parameters, they
belong to the family Scendesmaceae, subfamily
Scenidesmoi deae, genus Scenedesmus (Figureld, i,
f). Cdlsof dgaesflat, sraight or dightly curved, one-or
two-rowed from 2, 4, 8 cellsconnected by longitudinal
sidesparald to oneanother, or aternatively, only the
endsof thelongitudina sdes. Cellsareelongate, cylin-
dricd, ovd, dliptica to ovate, with rounded, cut or nar-
rowed and blunt ends, often with long spikes or horns
at thepoles. Length of vegetativecdlsis7-15 u, up to
22 p1. Chloroplast pestered with pyrenoid. In some spe-
ciesin the cytoplasm droplets of oil. Reproduction
autospores, one daughter coenobium in each mother
cell. The number of species and intraspecific taxa
Scenedesmusisthe most numerousof Chlorococcales
microa gag*>11,

Lipidsof local culturesof microalgae

There has recently been anincreased interest in
microa gae, which containsalargeamount of lipidsand
fatty acids in membrane structures, and asareserve
energy source¥. High-performance microalgae, which
produces high biomassand lipidsisaninteresting target
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Figure 1: Light microscopy of microalgae of the genus Chlorococcum and Scenedesmus: a- Chlorococcum sp. 4, b-
Chlorococcum sp.8, ¢- Chlorococcum sp.37, d- Scenedesmus sp.29, i -Scenedesmus sp.37, f - Scenedesmus sp.42
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inthesearchfor dternative and renewablebiodiesd.
Inour research study of theformation of biomass

and lipidswas conducted in different strains of local

microa gae be onging to the genera Chlorococcumand

Scenedesmus.

Cultures of microa gaeweregrown at sterilecon-
ditionson aminimal medium “Chu-13” for 14 days.
Biomass Cultureswere harvested by centrifugation at
3000gfor 30 min, the biomass precipitateiswashed 2
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timeswith distilled water. The greatest accumul ation of
biomass and lipidswasfound in the cells of cultures
Chlorococcum sp.4, Chlorococcum sp.8,
Chlorococcum sp.12 and Chlorococcum sp.37
(TABLE1). Air-dry biomass effectivelocal strainsof
the genus Chlorococcumranged withinfrom 1.29 to
2.299/l of medium. Thelipid contentinthesemicroa gee
was 41.8-58.0% of the total dry biomass of strains.
Literary data shows that well-known culture

TABLE 1: Accumulation of biomass and lipid of the strains Chlorococcum grown on medium “Chu-13” for 14 days

Microalgae Wet biomass, g/l Dry biomass, g/l Quantity lipid, %
Chlorococcum sp.4 15.35 2.29 458
Chlorococcum sp.5 13.56 1.85 26.5
Chlorococcum sp.7 14.86 2.32 23.0
Chlorococcum sp.8 14.96 2.16 418
Chlorococcum sp.12 14.22 1.79 58.0
Chlorococcum sp.16 10.96 2.06 44.8
Chlorococcum sp.18 11.04 1.62 16.8
Chlorococcum sp.19 9.38 1.58 30,5
Chlorococcum sp.20 12.30 1.83 275
Chlorococcum sp.29 12.93 158 45.6
Chlorococcum sp.32 9.18 1.70 339
Chlorococcum sp.37 7.88 1.29 46.8
Chlorococcum sp.38 14.02 2.03 36.4
Chlorococcum sp.39 15.97 249 437
Chlorococcum sp.40 14.81 217 35.2

TABLE 2: Accumulation of biomass and lipid of the strains Scenedesmusgrown on medium “Chu-13” for 14 days

Microalgae Wet biomass, ¢/l Dry biomass, ¢/l Quantity lipid, %
Scenedesmus sp. 29 10.92 151 48.0
Scenedesmus sp. 31 8.66 1.25 125
Scenedesmus sp. 32 6.86 0.85 123
Scenedesmus sp. 33 9.66 1.40 125
Scenedesmus sp. 34 8.99 0.99 14.6
Scenedesmus sp. 35 11.62 1.55 12.8
Scenedesmus sp. 36 12.51 1.86 14.5
Scenedesmus sp. 37 12.72 2.40 40.3
Scenedesmus sp. 38 11.19 2.79 231
Scenedesmus sp. 39 9.23 1.78 24.1
Scenedesmus sp. 40 10.93 214 28.7
Scenedesmus sp. 41 10.03 2.04 34.3
Scenedesmus sp. 42 12.14 2.09 30.6
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Chlorococcum infusionum grown for 30 days lipid
accumul ates 28.9% of thetota biomass?.

The strains of microalgae genus Scenedesmus
formed biomasswithin therangefrom0.866to 1.277
o/l (TABLEZ2). A high accumulation of lipidsand oils
was found in cell cultures Scenedesmus sp.29,
Scenedesmus p.37 - 40,3% and 48,0%, respectively.
Currently, biodiesel production based on microalgae
development encompasses awide range of industries,
asapotential source of renewable energy with eco-
nomic benefitsand environmental advantage. Although
there have beenisolated and i dentified many speciesof
microa gaefor the production of lipids, thereisno con-
sensus about what types provide the highest perfor-
mance. Different speciesand typesof microad gaefunc-
tionin variousgeographic and climatic conditiong?!.

Thus, aggregatethe data, we can concludethat the
accumulation of biomassand lipidsloca microagae
Chlorococcum sp.4, Chlorococcum sp.12,
Chlorococcum sp.37, Scenedesmus sp.29,
Scenedesmus sp.37 arehighly productive culturesand
may serve asaproducer of lipid and oilsfor biodiesel
production.
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