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Abstract: In the present investigation effeof glucose uptake was studiexh the micro algae Chlorococcum humicola and Chlorella
vulgaris obtained from Algal culture collectiorof Vivekananda Instituteof Algal Technology (VIAT), cultivatedin a designed
bioreactor was investigated. Experiments were conduc¢testudy the growth ratef micro alga and biochemical analysis was also done.
Analytical data revealed that Chlorococcusp was ableto grow wellin heterotrophic. Dataon the biochemical characteristicef
biomass was generated and presented.
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Lopesda Silva T, Santos CA, Reis A (2009) and Miag
Wu Q (2006).

Some microalgae assimilate and thus utilize organic carbon

asanenergy source for growih the dark (heterotrophyr ~ Accordingto the present work, the microalga was grawn
combined with CO, uptake under light (mixotrophy), designed bioreactor for autotrophic, Phototrophic and
offering the possibilityof increasing cell concentration (up Heterotrophic modef nutrition with and without glucose
to 40 g/l) and productivity LeeYK (2004). It is widely  treatment. The biomass obtained was analysedlifat,
observed that the maximum specific growth rafealgae protein and carbohydrate and fatty acid, amino acid profile.
increasesin the following order: heterotrophy, autotrophy

and mixotrophy. Mixotrophic cultures exhibit high cell 2. Materials and Methods

densities and specific growth rates and thus, higher biomass

output rates LeeYK (2001). Heterotrophic cultures are Cultivation of Microalgae:

denser (upto 100 g/l) and, accordingo Lee YK(2004) ,

projected cost®f producing algaén industrial fermenters Chlorococcumhumicola and Chlorella vulgaris obtained
seemgo be approximately ten times lower when comparedfrom Algal culture collection of Vivekanandalnstitute of

to the conventional autotrophic cultivation moden the  Algal Technology (VIAT), were cultivated in a suitable
other hand, dense heterotrophic cultures are often oxygemediumin a thermostaticallycontroled room at 24+ 1°C
limited. The aeration conditions amé crucial importance and illuminated with cool white fluorescentlamps at an
for cell growthasthe specific growth rate decreases whenintensityof 2000lux in a12:12light anddarkregime

the cells grow under restricted supply oxygen conditions.

1. Introduction

Moreover, oxygen transfds likely to be a limiting factor
during a commercial-scale high-cell density cultivatimi
heterotrophic microalgae, leadig a decreasén process
productivity. In such conditions,to maintain aerobic
conditions, a very high stirrer speed hasbe maintained
during much of the process, resultingn power input
increase and increased costs. Cell proliferatiof
microalgae can be negatively affectedby mechanical
agitation dueto severe shear stress, whigh the way
generally usedto improve mass transfein submerged
fermentations Gudi€, Chaumont D (1991)

Another solution was suggestéeg Pack M Y (1991), who
claimed a method for producing economically biomaks

The microalgaeweregrownin Bold BasalMedium (Nichols
andBold 1965)andCFTRI —Medium Light intensityduring
the trials was measuredusing lux meter (Lutron LX -
101A).The micro algal cultures were microscopically
examined using Olympus (HB) microscope and
photomicrographedusing Nikon digital camera (Coolpix
E8400)

Growth Measurement

Growth was measured by counting cells using a
haemocytometefNeubauerjmproved)andthe resultswere
plotted in a semtlogarithmic graph. Growth rate
(divisions/day)wasarrivedat usingtheformula.

microalgae and fishby establishing a symbiotic relation Iog N—Iog N0

between the above two organismsa culture pond exposed

to sunlightor artificial illumination.

This symbiotic approach couldbe extended to any

log 2 xt

where,
N - No. of cells perml at the endof log phaseor mg

microalgae capablef growth under hetero and autotrophic \yeight/L

nutritional mods, particularly, microalgae belongingp
Chlorella Genus, suclas Chlorella protothecoideswhich

have been recognizexta good lipid producer for biodiesel

N, - Initial countof cells peml or mg weight/L
t - Daysof log phase
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For dry weight method, the algal cultures were pelléted followed by the phototrophic and autotrophic conditions
centrifugationat 7500rpm (Remi cooling microfuge) fat5  .But Lee (2004) stated that the maximum specific growth
minutes. Cells were washed with glass distilled water, agairate of algae, cultured heterotrophicaliy simple sugarss

centrifuged and driedn an oven for 24 hours or until lower than thabf photosynthetic culture®lo contamination

constant weight. was detected during the growth. The result has showed that
under heterotrophic condition the growth was appreciably

pH AND CONDUCTIVITY MEASUREMENT higher when comparedo autotrophic and phototrophic
condition.

For all the trialspH was measured using digitaH meter
(Elico LI 120) and conductivity using digital Conductivity J i DodchaandK. Livansky(2011)reportedthat pH of the

meter (Equiptronic&Q - 660A) respectively. culture decreasedluring cultivation as a resultof increased
productionof carbondioxide in the culture. After the endof
BIOMASS HARVESTING growth causedby glucose consumption,the cells stopped

CO, productionresultingin apH increase.
When the microalgae are well grown a known voluofie
culture was harvested and added with diluted flocculenThe glucoseuptakesystemof Chlorella vulgaris hasbeen
PHYCOFLOC and was evenly mixed f@0 minutes and studied intensively. It is induced within 60 to 90 min
left for overnightto settlein the bottonof the containeiThe  following the supply of glucose in darknessKomor E,
next day the pellet was collected after centrifugat@000  TannerW (1974), TannerW (1969) Kamiya and Kowallik
rom for 15 minutes. The pellet was dried a have reportedthat the glucose uptake mechanism
biomass was collected. s = Was light sitiveand, furthermore,that the uptale was
W Us‘u itgd.in the ight. However, Flor Martinez* and Maria
\t\l = be 90)+eportedthat the presenceof glucose
@ HH Iate heve in the presencef 2%C02|nd|cated

3. Results and Discussion

e rate of glucoseutilization in

grovvth rate of Chlorococ um humicola
was further supportecby the

r varied growth conditiéns. Theth

heterotrophm_g -
mrovvtlﬂrate andp‘chlorella vulga‘rg%er varying Growth Conditions

(Table 1 and?) when gfown und

Table 1: Effectaf Glucos

S. Growjth Division Per Day bH

No | Autdtrophic | Rhototrophicy| Heterotrophic | Autotropfic Photjcgtro hic le terotrophic

1 - - 1 7

2 02456 I I} %0.3333 | J7.27 = | | 7.3

3 0.3473* 06,2643 | | Fi ﬂﬁ J 74

4 02614 L § #. 02146 | . S A3y ¥ 7.6

5 0.2229 0,20Q8 | ﬁsss .81 |V N 7.61

6 0.1854%, 202" 7 0.217 ., ¥ j'."B I 7.8

7 0.1598 0#786y [~ 0.1868 87 " 7.6, 8.3
—e L

Table 2 Effect of Glucoseon the-Growlyfid AogH of G roﬁa:% h myzé;der varying GrowtiConditions

S. Growth Division P& =

No | Autotrophic | Phototrophie]. Heterotrophit| Auto M Phototrophlc Heterotrophic
1 - - o1 7.1 7.01 7.1

2 0.5849 0.447 0.3608 7.3 7..03 7.2

3 0.3715 0.3137 0.3112 7.4 7.54 7.3

4 0.2724 0.2497 0.2699 8 7.6 8.1

5 0.2196 0.2274 0.2222 8.6 8.2 8.4

6 0.1935 0.2093 0.2185 8.8 8.5 8.5

7 0.1669 0.18 0.1955 9 9.2 9.3

Biochemicalanalysis heterotrophicconditionof Chlorococcumhumicola. (Refer

The biomass obtained was analysed for carbohydratéig 1to 8)

protein, lipid, fatty acid and amino acid profile. From the

datait is inferred that the levedf carbohydrate (31.56) and 4. Conclusion

protein content (23.23g) drastically increaseth

heterotrophic conditionf Chlorella Vulgaris. But the Llpld In the present Studm was concluded thathlorococcum
content(0.0971g) wasincreasedn phototrophiccondition.  humicola was ableto grow well in heterotrophiccondition
The level of Palmitic acid (0 .0034 mg), vitamin content  jth glucosewhen comparedto Chlorella vulgaris in both
and amino acid content was increasedin heterotrophic  phototrophicand heterotrophicconditions. The growth was
condition of Chlorella vulgaris. The level of protein,fatty  much more than the autotrophiccondition. Due to glucose
acid, vitamins and amino acid contentwas increasedin tilization the productionof biomassof the microalgaecan
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beincreased. Biochemical analysis revealed Erateinand
fat contentwasraisedin heterotrophicconditionin the case
of Chlorella vulgarisThe level of carbohydratecontent,
protein content, fatty acid content and Amino acid
compoundcontentis drasticallyincreasedn heterotrophic
conditionof Chlorococcumhumicola.
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