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Abstract: Laboratory experiments were performed to access the effects of pigechan
growth ofamicroalga in water soluble fractions of crugié using Chlorella pyrenoidosa
Growthof the alga was observed in culture by estimating chloroplodintent. The effect
of varying pH on growth in water soluble fraction of crude oil diaay bioassay shows
no significant difference at p< 0.05 in growth of the microalghath pH moderated and
non pH moderated culture &Water Soluble Fraction$WSF of crude oil. Maximum
growth and utilization of hydrocarbdyy the microalgavas obtaned at pH of 8.2 and the
least at pH 7.5. Biomass productig¢ohlorophyll a synthesis)by C. pyrenoidosain
continuous culture wasoasiderably affected by the pH athich the cultures were
maintained Biomass productioexperiment revealed that pH valueghe range 08.2 and
8.5 synthesized more photosynthetic materials than those ipH level Dry weight
showed higher physiological response at pH 8.5 and the least at.pFh&.gesult obtained
in this study is a vital contribution in processing anttivating of algae.

Keywords: Water Soluble Faction, pH change, microalga, biomass production and
hydrocarbon utilization.

Copyright© 2015 by ModernScientific PressCompany Florida, USA



Int. J. Modern Biol. Med2015, 6(1): 22-29 23

1. Introduction

Algae are large and diverse group of simple, typically, autotrophic organisms, ranging from
unicellular to mui-cellular forms, such as the giant kelps that grow up to 65 metres in length. The
largest and most complex massive forms are called seaweeds. They are photosyntletttdikats
and simple because they lack the many distinct organs found in lamd (fatternson and Laura,
2006). Algal biomass is the total mass of a heterogeneous community of Algae. (Murray, 2004).

Algae are prominent in water bodiasdcould also befound in terrestrial environments and in
unusual environment such as snow and (@éellmanet al, 2003).Algae are of significant economic
value due to their biological role in ecosystems and as sources of commercially significant products

Algae play significant roles in aquatic ecology. Microscopic forms that live suspended in the
water column (phytoplankton) provide the food base for most marine food chains, in very high
densities (algal blooms) these algae may discolor the water and outcompete, poison, or asphyxiate
other life forms(Nikolaevet al, 2007). Theyroduce andnaintinthe concentration of oxygen in the
aquatic environment due to their high rate of photosynth€kisy grow luxuriantly from active spores
andactas biofilter of large amount aifinerals nutrient in the water bodies were they are folihdy
can be useas chief food for some of the fishes and other aquatic anifiglae like theProphyra
tenorais eaten throughout Japdd, umblicauless eatenin England,P. perfrate, Ulva lactuveand
Chlorellaare all edible form.

Pigmentsfrom algaecan be used a¥ye and as stabilizer in milk products. Algae can be used as
soil conditioners, seaweed can be used as fertilizers, and treatment of effluents pumped through pond
(Borowitzk and Hallegraeff, 2007).

Crude oil is a naturally occurring flammable liquid cgtieg of a complex mixture of
hydrocarbons of various molecular weights and other liquid organic compounds that are found in
geol ogic formati ons [Crdeeod is hecoveted mostlg throdgh drilling. utr f a
includes a lot of processes wh alters the composition of the environment. It consists of a variety of
hydrocarbons and large reservesnatural gas. Both crude oil and natural gas are predominantly
mixtures of hydrocarbons under surface pressure and temperdéberdighter hydrocdoon such as
methane, ethane, propane and butane occur as gases, while the heavy ones from peaiianesaad

in the form of liquids or solids (James, 1999).

2. Materials and Methods

2.1 Isolation of Pure Culture of Microalga
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Unialgal culture ofChlorella pyrenoidosaused for this investigation was isolated from a water
body collected around Oron road in Uyo local government area in 2008. It was subjected to series of

sub culturing in modified Chu 10 artificial growth medium.

2.2 Standardization opH

The pH of the experimental culture was standardized by addition of Calcium hydroxide stock

solutionto chu 10 modified growth medium

2.3 Culture Medium

The microal gae species were grown in an ar
medium Chu 1942).

2.4. Culture Vessels

950ml round bottomed transparent bottles were used for both sub culturing and in the main
experiment. They were washed thoroughly with detergent and further rinsed with sulphuric acid
solution to remove any trace of algalore present.

2.5. Crude Oil Source

The crude oil used for this study is Honey sweet light oil. It was obtained from QIT Exxon

Mobil in Ibeno local government area of Akwa IbaRigeria

2.6. Preparation of Water Soluble Fractions

The WSF wagprepared according to the method of Andersbal (1974) and Phatarpekar and
Ansari (2000).

2.7. Inoculation

250ns of the water soluble fractions ofude oil maintained at threkfferent pH .2, 8.2 and
8.5 were measured separatelyorthe experinental vessels. These welleen inoculated separately
with 2mls of Chlorella prenoidosausing 5ml syringe. Each experiment was set up in triplicate. The
experimental bottles were plug with sizeable cotton wool to limit evaporation and prevent

contaminationTwenty five mill aliquot each was taken from each triplicate for analysis.

2.8 Chlorophylla Determination
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Growth measurement was done dhjorophyll a determination Absorbance at three different
wavelengths 80, 645 and 630n) was used to determinag amount of chlorophyth synthesized
using DR 2000 HACH spectrophotometer.

3. Results and Discussion

The growth responses @hlorella pyrenoidosan different concentrations of water soluble
fractions of crude oil at three different pHevel (7.5, 8.2and 8.5 is shown in figures + 3. An
exponential increase in growthias recorded by the alga 10% -75% concentrationfrom day O
through day 14wvhile 100% concentratioshowed a lag phase of growth in the first six days of the
study. @mplete inhibiton of alga growth was observed from day six through day 14 of the study in
the water soluble fratons of crude oil at pH of 7(Bgure 1). Maximum growth stimulation was

recorded in 10% concentration by the microalga.

—— control

——10%
25%
50%

——T75%

04 /_' ——100%

0.5 4

Algal growth response (OD 745nm)

Fig. 1: Response o€hlorella pyrenoidosdo different concentrations of WSF of crude oil at
7.5pH level

The growth response dhlorella pyrenoidosan different concentrations of water soluble
fractions of crude oil at pH of 8.2 is illustrated in figurasThere was no significant difference
(p<0.05) in growth response of the microalga in culture stabilized at 7.5 and 8.2 pHEigaiential

increase in growth waalso observed in 10%75% concentrations while 100% concentration was
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completely inhibitoy to the algagrowth Maximum growth stimulation was recorded in 25%

concentration.

—— control
——10%
25%
50%
——T75%
——100%

Algal growth response (OD 745nm)
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Fig. 2: Response o€hlorella pyrenoidosdo different concentrations of WSF of crude oil at
8.2pH level

The growth respond€. pyrenoidoa in different concentrations of water soluble fractions of
crude oil at pH of 8.5 is depicted in figures 3. Growth stimulation was observed at all concentrations
investigatedL0% - 100% concentratianA gradual increase in growth was observed within ittss 4
days of the study in all concentratiotisis was followed by aaxponential increaseom days 4 to day
14 of the studyThe result obtained reveals higher growth stimulation in treatment culture than control
experiment. No significant differenca p<0.05 was observed in the growth of the alga in lower
concentrations (10% and 25%) and mid concentration (50%), and between 25% and 75% when
compared with that in control experiment. Growth suppression was observed between day 0 and 4
thereafter a gradudi and consistent increase in growth of thierocalga was observed till the end of the
study.

Tables1-3 show effect ® pH change on algal biomasBiomass productiorfchlorophyll a
synthesishy C. pyrenoidosdn the continuous culture wasoasiderably affected by the pH wahich
the cultures were maintaineBiomass productioexpeiment revealed that pH valuesthe ange of
8.2 and 8.5 synthesized more photosynthetic product such as chlorophyll a dry weight matter than
those in 7.5H level. Dry weight and Chlorophyd showedhigher physiological response at pH 8.5
thanat pH 7.5were the least physiological respongere recorded. Total petroleum utilization by the
microalga showed a higher utilization at the mid age of the culture than the early age and the terminal
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age of the culture. This appears to be proportional to the hydrogen ion concentration of the culture

medium.

Algal growth response (OD 745nm)

06
05

——control
——10%
25%
50%
——75%
—100%

27

Fig. 3: Response o€hlorella pyrenoidosdo different concentrains of WSF of crude oil at

pH 8:5level

Table 1: Effects of pH change on dry weight of microalga

pH DAY O DAY 7 DAY 14
7.2 0.00 0.24 0.67
8.2 0.00 0.62 1.12
8.5 0.00 0.85 2.05

Table 2: Effects of pH change on hydrocarbon utilization by microalga

pH DAY 0 DAY 7 DAY 14
7.2 0.00 0.183 0.106
8.2 0.00 0.194 0.178
8.5 0.00 0.451 0.343

Table 3: Effects of pH change on chlorophyll a synthesis in microalga

pH DAY 0O DAY 7 DAY 14 SEM

7.2 0.167 0.267 0.314 +0.044
8.2 0.167 0.306 0.395 +0.066
8.5 0.167 0.322 0.416 +0.073
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Ecotoxicologyexperiments are frequéyiconducted to establish theskresponse relationship
for a certain compound and organism. The result of these experimentseararatyzed by a logistic
model ofthe concentration that causes a 50% reduction in the variatée study. The logistic model
can be applied data, such as survival or death and data such as weight or bi@ngsf/an and
Hoekstra, 1993).

In this studythe growth stimulation recorded for theicroalga in D% - 75% concentration of
WSF crude oil tiof pH 7.5 and 8.2fig 1 and 2) and imall concentrations at pH of 8c¢muld be due to
theavailability of different amounts ajrowth nutrient at different pH levels. There was no significant
variation in growth of the alga in the different concentratz the three pH levels. This invariably
reveals that the slight difference observed in the growth form of the microalga was however due to
hydrocarbon utilization and not necessary due to change in pH status of the growth medium.

Exposure to high conceaation of WSF ofcrude oil resulted in reduced photosynthesithe
microalgawhereasexpogsire to low concentratioenhance the photosynthetic ratethe microalgae
This finding i s i BrainandiD&onl9#Q¥ho repoetedaveraleffectestich &3’
total suppression of growth to stimulatiom algal culture with hydrocarbon contefithey reported
modification of physiological function such as photosynthesis and respiratigrhytoplankton
Vandermeulerand Aherm (1976) an@orner (B78) noted that egulation of physiological function
depends on the biochemical composition of micro algae.

Biomass production (chlorophyd) by C. pyrenoidosan the laboratory continuous culture was
considerably affected by the pH of which the cultusesre maintained.Biomass production
experiment revealed thatultures with pH values in the range of 8.2 and 8fave higher
photosynthesisate than those irpH level of 7.5. This could be due to free; ©@oncetration in the
growth medium vth higher pHvalues, addition pH effectsould have set in tdecrease the relative
amount ofCO; to free Q. Both absorbance and biomass estimatiodicate thatthe growth of the
microalga was sustainable in the growth medium and the water soluble fractions ainethiatehe
various experimented pH level. The maximum growth and biomass production recorded in culture
maintained at 8.5 pH level could be due to physiological variation in microalga due to changes in

environmental condition from neutral to basic envin@mtal condition.
4. Conclusion

There is no significant difference in growth Ghlorella pyrenoidosan water soluble fractions
of crude oilmaintained at pH of 7.5, 8.2 and 8.5 respectively. The micro@lgkrella pyrenoidosp
proved efficientin growth in culture maintained athe three investigated pHevels. Higher

photosynthesis was observed by #hga at pH of 8.5 and the leggtotosynthetic activity occurred at
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7.5 levels.The microalgacould be considered a possilelicator of crude oil polition and could

thrive and grow considerably in crude oil polluted environment

References

Anderson, J. W Neff, N. M., Cox, H. E. and Hightower, G. M. (197®haracteristics of dispersions
and water soluble extractions of crude oil and refined oils thed toxicity to estuarine
crustacean and fishddarine Biology,27:75-88.

Borowitzka, M. A. and Hallegraeff, G. M. (2007). Economic importance of alga#d@arthy, P. M.
and Orchard, A. E. (eds.) Algae of Australia: IntroductidBRS, Canberra, pp%-622.

Chu, S. P. (1945)Cultivation of Algae in laboratory. Introduction to the Algae Structure and
ReproductionBold, H. C. and Wynne. @is) PrenticeHall, Inc. Englewood Cleffs. New Jersey,
pp. 571-577.

Corner, E. D. S. an8oney, A. D. (1978). The fiects of some Carcinogenic Hydrocarbons on the
growth of sporelings of marine red algakurnal of Marine Balogy. 43:579-585.

James SG. (1999). The Chemistry of Technology of Petroleum. Marcel Dekker.

Murray, R. M. (2004)Cyanobacterial bloom®Bat Univ. Presspp. 348

Nikolaev, S., Burki, F. ShalchiarTabrizi, K., Minge, M. S. and Skjaereland, A. (2007)
Phylogenomics Restuffles the Eukaryotic Supergr@iy®S 28:790.

Patterson, D.J. and Laura, A. Katz (2006Evaluating Support for the cemt for the current
classification of Eukaryotic Diversity2LoS Genet 2(12): 220

Phatarpekar, P. V. and Ansari, Z. A. (2000). Comparative toxicity of water soluble Fractions of four
oils on the growth of a microalgBotanica Marina43(4):367%375.

Vanewijk, P. H. andHoekstra, J. A. (1993). Calculation of the EC50 and Its Confidence Interval when
subtoxic stimulus is presericotoxicol. Environ. Saf@5:2532.

Vandermeulen, J. H. and Ahern, T. P. (1976). Effects of petroleum hydrocarbons on algal physiology:
Reviewsand progress report. IrEffects of pollutants on Aquatic Organisnels. A. P. M.
Lockwood, pp. 107125. Cambridge University Press, London.

Wellman, C. H. Osterloff, P. L. and Mohuddin, U. (2003). Fragimeof the earliest land plants
Nature 425: 282285.

Copyright© 2015 by ModernScientific PressCompany Florida, USA



