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DOMESTIC WASTEWATER WITH NUTRIENT SUPPLEMENTATION
UNDER MALAYSIAN WEATHER CONDITIONS

By

SOHANA SHABNAM

November 2017

Chairman : Professor Ahmad Ismail, PhD
Faculty : Science

Microalgae are considered to be potential biocatalyst for the production of renewable
biofuel along with other valuable products. For sustainable algal production,
optimization of the algal growth with cost effective harvesting is crucial. An attempt
was made to evaluate the effect of nutrients on biomass production of photoautotrophic
mixed microalgae using domestic wastewater as feed-stock under varying weather
conditions in open pond system. The objectives were to - i) study the effects of
concentration and ratio of nitrogen and phosphorus on growth and biomass production,
i) find out the most efficient flocculating agent for effective harvesting, iii) examine
the proximate composition of harvested biomass and iv) evaluate the microalgae
composition and diversity prevailed under nutrient adjustments while culturing
microalgae in wastewater under weather variations. In order to achieve the objectives,
microalgae were collected from wastewater pond and cultured in three different
weather conditions (dry, wet and mixed). Nitrogen and phosphorus treatments in
wastewater were taken in two different ratios (0.77:1 and 5:1) with increasing
concentrations (N and P concentration ranges from 10.30 to 41.20 ppm and 2.06 to
53.12 ppm respectively). Bold Basal Medium (BBM) and original wastewater were
taken as control. Meanwhile, four flocculating agents namely FeCls, alum, Ca(OH),
and Aflok® (organic flocculant) were investigated to find out the most efficient one
for harvesting microalgae considering different pH condition, dosage, algal
concentration and sedimentation time. The mixed microalgae diversity under given
treatments and weather variations was also closely observed during the culture periods.
It was found that, the increase of nutrients concentration in the medium increased the
final algal biomass regardless the weather condition. Whereas, significantly higher
biomass (>0.60 g/L) obtained where the N : P ratio was greater (5:1). The results from
harvesting efficiency of flocculants indicated that, FeCls and Aflok® at their minimal
dosage (<0.08 g/L and <0.112 g/L respectively) were more effective compared to alum



and Ca(OH); under wide environmental variations of the medium. In proximate
analysis, it was found that protein content increased with increasing nutrient
concentration but lipid and carbohydrate increased when nutrients are in depleted
condition. The highest protein, lipid and carbohydrate content were found to be
26.89%, 32.07% and 37.47% respectively. In species composition, the Chlorophyta
division was observed to be the largest (62.5% - 90%) microalgae group encountered
both in terms of abundance and frequency occurrence regardless of weather variations.
The genus Chlorella vulgaris was the most dominant species that sustained in all
treatments culture due to their resiliency to the media conditions. The species richness
was observed to be higher in treatments with higher nutrient content than in treatments
with lower value. Meanwhile, diversity indices were found to be lower in both low and
high nutrient treatments. However, higher diversity indices were found in treatments
with comparably moderate nutrients content, which indicated uneven distribution of
microalgae species in lower and higher nutrient treatments. It can be concluded that,
when mixed algae is cultivated in open pond system, both the nutrient concentration
and ratio are dominating factors that can highly influence the microalgae biomass
growth, their biochemical composition as well as their community structure. Therefore,
by regulating the nutrients and applying effective harvesting technique sustainable
microalgae biomass production is possible from mixed algae culture in wastewater.
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DALAM AIR KUMBAHAN DOMESTIK YANG DIPERKAYAKAN DENGAN
NUTRIEN DALAM CUACA MALAYSIA

Oleh

SOHANA SHABNAM

November 2017

Pengerusi : Professor Ahmad Ismail, PhD
Fakulti : Sains

Mikroalga mempunyai potensi sebagai biomangkin untuk pengeluaran biofuel boleh
diperbaharui bersama dengan produk lain yang bernilai tinggi. Untuk pengeluaran alga
secara mapan, mengoptimumkan pertumbuhan alga dengan penuaian kos efektif adalah
keperluan yang amat penting. Sehubungan dengan itu satu kajian telah dibuat untuk
menilai kesan nutrien kepada pertumbuhan biojisim mikroalga bercampur secara
photoautotrophik menggunakan air kumbahan domestik sebagai asas media
pengkulturan di bawah keadaan cuaca yang berbeza-beza menggunakan sistem
terbuka. Objektif kajian adalah untuk- i) mengkaji kesan kepekatan dan nisbah nitrogen
dan fosforus terhadap pertumbuhan dan penghasilan biojisim, ii) mencari ejen
pengumpalan paling berkesan untuk penuaian yang cekap, iii) menilai komposisi
proksimat biojisim yang dituai dan iv) menilai komposisi dan kepelbagaian alga yang
dikultur dalam air sisa di bawah pelarasan nutrien dalam cuaca berbeza. Dalam usaha
untuk mencapai objektif, mikroalga diperolehi dari takungan air sisa domestik dan
dikultur dalam tiga keadaan cuaca yang berbeza (kering, basah dan campuran).
Rawatan nitrogen dan fosforus dalam air sisa menggunakan dua nisbah yang berbeza
(0.77:1 dan 5:1) dengan meningkat kepekatan (N dan P ) dalam julat kepekatan 10.30-
41.20 ppm dan 2.06-53.12 ppm masing-masing. Media Bold Basal (BBM) dan air sisa
yang asal digunakan sebagai kawalan. Sementara itu, empat ejen pengumpalan iaitu
FeCl;, alum, Ca(OH), dan Aflok® (agen pengumpulan organik) telah dikaji untuk
mengetahui ejen yang paling berkesan untuk menuai mikroalga dengan mengambil kira
keadaan pH, dos, kepekatan alga dan masa pemendapan yang berbeza. Kepelbagaian
mikroalga campuran dalam setiap rawatan dan dalam variasi cuaca dicerap sepanjang
tempoh kultur. Keputusan kajian mendapati peningkatan kepekatan nutrien dalam
medium meningkat biojisim akhir alga tanpa mengira keadaan cuaca. Didapati biojisim
yang diperolehi adalah lebih tinggi (> 0.60 g/L) apabila Nisbah N : P adalah besar
(5:1). Penilaian kecekapan penuaian menggunakan bahan penggumpalan
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menunjukkan bahawa, FeCl; dan Aflok® pada dos yang minimum (<0.08 g/L dan
<0.12 g/L) masing-masing adalah lebih berkesan berbanding dengan tawas (alum) dan
Ca(OH), dalam variasi persekitaran media pengkulturan yang besar. Analisis
proksimat mendapati kandungan protein meningkat mengikut peningkatan kepekatan
nutrien tetapi lipid dan karbohidrat meningkat apabila paras nutrien berkurangan.
Peratusan kandungan protein, lipid dan karbohidrat yang paling tinggi adalah 26.89%,
32.07% dan 37.47% masing-masing. Berdasarkan komposisi spesies, divisi
Chlorophyta merupakan kelompok divisi mikroalga yang terbesar (62.5% - 90%) dari
segi bilangan dan kekerapannya dalam apa jua variasi cuaca. Genus Chlorella
vulgaris merupakan spesies yang paling dominan dalam kultur semua jenis rawatan
kerana daya tahan alga ini terhadap kepada keadaan media yang berbeza. Kekayaan
spesies (species richness) adalah lebih tinggi dalam rawatan yang mengandungi paras
nutrien yang lebih tinggi berbanding rawatan yang mempunyai paras nutrien yang
lebih rendah. Namun begitu indeks kepelbagaian adalah lebih rendah dalam rawatan
yang mengandungi paras nutrien yang rendah dan tinggi. Walaupun begitu, indeks
kepelbagaian yang lebih tinggi ditemui dalam rawatan yang mengandungi paras nutrien
yang sederhana. Ini menunjukkan taburan spesies mikroalga yang tidak sekata dalam
rawatan paras nutrien yang lebih rendah dan lebih tinggi. Sebagai kesimpulan, apabila
alga bercampur dikultur dalam sistem terbuka, didapati faktor kepekatan nutrien dan
nisbah N:P adalah faktor penentu yang sangat penting yang mempengaruhi
pertumbuhan dan biojisim mikroalga, komposisi biokimia serta struktur komunitinya.
Oleh itu, dengan mengawal kepekatan nutrien, nisbah nutrien dan applikasi teknik
penuaian yang berkesan mempunyai potensi untuk menghasilkan biojisim mikroalga
secara mapan dengan mengkultur mikroalga campuran dalam air sisa.
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CHAPTER 1

INTRODUCTION

1.1 General Introduction

Environmentally concerned modern world is recently facing major challenges from
increasing energy demand, pollution and global warming leading to climate change.
The continued use of fossil fuel is considered unsustainable, principally due to rapid
consumption rate of its finite source and its contribution to greenhouse gas emission.
On December, 2015, Paris Climate Conference (COP21) was established with the
prime aim to lower down the greenhouse gas emission and encouraged accelerated
adoption of promising environment-friendly low-emission technologies and practices
(Stern et al., 2016). Combined with geopolitical and environmental impacts regarding
pollution and greenhouse gas emission (Pittman et al., 2011), renewable biofuels have
received a significant attention that are conceivably carbon neutral (Demirbas, 2009).

There are variety of sources of feedstock for renewable biofuels that scientists and
researchers are working on, for example: ethanol from the fermentation of cane sugar
(Goldemberg et al., 2008), methane from the anaerobic digestion of organic waste
(Gomez et al., 2008) or biodiesel (alkyl esters) from the transesterification of plantation
oil or animal fat (Li et al., 2011). Even though some of these fuels appear to be
attractive alternatives to fossil fuels, producing in large scale with strong
infrastructures are facing some common complications, like high cost of development
and implementation and most importantly, these biofuel feedstocks generate
competition with food crops for arable land and available fresh water (Collet et al.,
2011).

Microalgae have recently received enormous interest on utilization of their biomass as
a resource for fuels and valuable chemicals. Microalgae are photosynthesizing
organisms, exist in almost all earth ecosystems and can flourish under a wide range of
environmental conditions (Abu-Shanab et al., 2011). These aquatic organisms embrace
several advantages over terrestrial biomass, with higher photosynthetic efficiency
(khan, et al., 2009), higher biomass and lipid production with faster growth rate
(Tredici, 2010), all-year round production, able to grow in wastewater bodies as well as
sequestering carbon dioxide (CO,) from industrial processes (Menetrez, 2012). For
these reasons, microalgae are capable of producing more oil per unit area of land
compared to terrestrial oilseed crops (Chisti, 2008). Additionally, microalgae cells
possess essential proteins, pigments (e.g., chlorophylls, carotenoids and
phycobiliproteins) and other metabolites that have high demand in aquaculture and
animal feed, nutraceutics and in pharmaceutics (Solimeno et al., 2015).



1.2 Problem Statement

Despite the high potentiality of microalgal biomass however, many challenges have
impeded the commercialization of algae culture technology. Limited source of fresh
water, costly inorganic nutrients for mass cultivation and cost-effective harvesting of
microalgae are some of these troublesome issues. Microalgae life cycle assessment
(LCA) results indicated that use of freshwater and fertilizers for microalgae cultivation
can lead to more energy inputs, higher emissions of greenhouse gas and huge water
utilization than other feed-stocks (Clarens et al., 2010; Lardon et al., 2009). Such
excessive consumption could be counterbalanced by using wastewater for cultivating
microalgae and thereby reducing at least 90% water demand and cut off almost all
nutrients in need (Hu et al., 2011). Lundquist et al. (2010) and Pittman et al. (2011)
remarked after reviewing several algae based wastewater treatment scenarios coupled
with biofuel production, that in near future only those cases that utilize wastewater for
large scale algae production for biofuel would be economically viable.

However, the success of culturing specially selected microalgae strains (fast growing
and high lipid containing) in different wastewaters profoundly depends on the
implementation of favorable conditions under small scale controlled environment (Lam
& lee, 2012; Wu et al., 2014). Consequently, these results are not applicable for low
value biofuel production in industrial large scale due to excessive cost in establishment
of full controlled infrastructures that eventually raise the pricing of algae derived
biofuel (US DOE, 2010; Waltz, 2009). The semi-controlled open raceway pond system
however, less likely to be appreciated as these systems are widely open to
environmental fluctuations and are more prone to contamination by other microalgae
(Mata et al., 2010). Unfortunately, till now this is the only available low cost system
for large-scale cultivation (Norsker et al., 2011).

Taking into account the cost effectiveness and sustainability issue, cultivation of mixed
indigenous microalgal species may be one of the appropriate solutions that meet all the
requirements. The native microalgae species perform better than most other selectively
inoculated microalgae species in commercial scale cultivation with wastewaters (Zhou
et al., 2011). Adaptation in harmony with the local environment of wastewater not only
facilitate the growth of these native species (Wang et al., 2012; Wu et al., 2014), but
also physiological acclimatization of algae cells in wastewater improves their nutrient
uptake efficiency (Chen et al., 2015). In recent researches it was found that high
diversity native microalgae system in wastewater result in more robust operation, have
higher growth rate, biomass productivity and even lipid content (Cheng & Tian, 2013;
Chinnasamy et al., 2010). Moreover, open pond mass cultivation of mixed microalgae
would be reasonably cheap and easy to operate and maintain, making the wastewater
bioremediation and algae cultivation more cost-effective and efficient (Su et al., 2012).

In addition to system setup, there are other challenges associated with the nutrients
composition (especially nitrogen and phosphorus) necessary for production success.



The nutrient status of wastewater can vary according to types of wastewater and their
sources. In the same time, the availability and composition of the nutrients is extremely
important for species dominance, biomass productivity as well as biomass chemical
composition (Chen et al., 2015). Furthermore, culturing algae requires consideration of
numerous environmental influences. Environmental factors such as temperature, light,
pH and their fluctuations that influencing algal photosynthesis and growth rate may
also affect the cellular metabolism and composition (Juneja, et al., 2013). Not the less,
lack of cost-effective and efficient harvesting technique is another key limiting factor
impeding the production commercialization, which in general accounts for at least 20-
30% of the total production cost due to the tiny size (<70um) and strong negative
surface charge of microalgae cells (Zhou et al., 2014).

1.3 Justification

The over stated critical issues associated with microalgae cultivation in open pond
system for biomass production, have been identified and approached individually by
many researchers (Chen et al., 2015; Pittman et al., 2011; Wu et al., 2014). However,
no cumulative experimental study on the effects of these factors on algae is available
and the real potential of using wastewater to culture mixed microalgae is still uncertain
and yet more to be explored. Understanding how the concentration and the ratio of
major nutrients and environmental changes influence algal growth and in broader
sense, the biochemical composition are crucial for successful scale-up of algae cultures
in commercial systems for algal biofuels and bio-products production. Efficient
harvesting technique is however, adding the final success to the whole production
system.

Considering above, this present study, was addressing the hypothesis that culturing the
native mixed microalgae in wastewater under open pond system will provide
appreciate yield of biomass without sudden crash of culture and artificially altered
major nutrients’ concentration and ratio will stimulate the growth and biochemical
composition. The aims of the research are

i)  To measure the effects of concentration and ratio of major nutrients (nitrogen and
phosphorus) on mixed microalgae biomass production,
ii)  To determine the suitable flocculation technique for efficient harvesting,

iii) To asses the biochemical composition of harvested mixed microalgae after end of
the cycles, and

iv) To evaluate the mixed microalgae diversity prevailed under nutrient adjustments
while culturing the algae in wastewater in open pond system under different
weather conditions.



REFERENCES

Aaronson, S.(1973).Effect of incubation temperature on the macromolecular and lipid content
of the phytoflagellate Ochromonas danica. Journal of Phycology, 9, 111-113.

Abbas, A. H., Ibrahim, M. F. M. &aris, Nor, M. S. (2011, September,19-20). Characterization
of Malaysian domestic sewage sludge for conversion into fuels for energy recovery
plants. Paper presented at Naional Postgraduate Conference (NPC), Kuala Lumpur,
IEEE.

Abdel-Raouf, N, Al-homaidan, A. A. & Ibraheem, I. B. M. (2012). Microalgae and
wastewater treatment. Soudi Journal of Biological Sciences, 19 (3), 257-275.

Abinandan, S. & Shanthakumar, S. (2015). Challenges and opportunities in application
of microalgae (Chlorophyta) for wastewater treatment: A review. Renewable
and Sustainable Energy Reviews, 52, 123—132.

Abou-Shanab, A. 1. R., Ibrahim A. M., Kim, S., Oh, Y., Choi, J. & Jeon, B. (2011).
Characterization and identification of lipid-producing microalgae species
isolated from a freshwater lake. Biomass and Bioenergy, 35, 3079-3085.

Ahmad, A. L., Yasin, N. H. M., Derek, C. J. C. & Lim, J. K. (2011). Microalgae as a
sustainable energy source for biodiesel production: A review. Renewable and
Sustainable Energy Review, 15, 584-93.

Ahmad, F., Khan, A. U. & Yasar, A. (2012). Uptake of nutrients from municipal
wastewater and biodiesel production by mixed culture. Pakistan Journal of
Nutrition, 11(7), 550-554.

Ahmad, F., Khan, A. U. & Yasar, A. (2013). Comparative phycoremediation of sewage water
by various species of algae. Pakistan academy of Science, 50 (2), 131-139.

Ahmed, F., Chamhuri, S. & Begum, R. A. (2014). Water resources in Malaysia: Issues and
challenges. Journal of Food Agriculture and Environment, 12 (2), 1100-1104.

Alkhamis, Y. & Qin, J. G. (2013). Cultivation of Isochrysis galbana in phototrophic,
heterotrophic and mixotrophic conditions. BioMed Research International, 2013, 1-9.

Aljuboori, A. H. R, Idris, A., Abdullah, N. & Mohamad, R. (2013). Production and
characterization of a bioflocculant produced by Aspergillus flavus. Bioresource
Techno;ogy, 127, 489-493.

Amaro, H. M., Guedes, A. C. & Malcata, F. X. (2011). Advances and perspectives in
using microalgae to produce biodiesel. Applied Energy, 88, 3402-3410.

Amengual-Morro, C., Niell, G. M. & Martinez-Taberner, A. (2012). Phytoplankton as

bioindicator for waste stabilization ponds. Journal of Environmental
Management, 95, 571-576.

172



American Public Health Association (APHA). (2005). Standard Methods for the
Examination of Water and Wastewater, 21st edition. American Water Works
Association, and Water Pollution Control Federation. Washington, D.C: Author.

An, J. Y., Sim, S. J., Lee, J. S. & Kim B. W. (2003). Hydrocarbon production from
secondarily treated piggery wastewater by the green alga Botryococcus braunii.
Journal of Applied Phycology, 15, 185-191.

Andersen, R. A. (2005). Algal Culturing Techniques. Burlington: Elsevier Science and
Technology Books.

Annual Reporting of Renewables. (2015). Annual Reporting on Renewables: Ten years
of excellence. Retrieved from http://www.ren21.net/wp/2015/REN12-
GSR2015 onlinebook lowl

Anthony, R. J., Ellis, J. T., Sathish, A., Rahman, R., Miller, C. D. & Sims, R. C.
(2013). Effect of coagulant/flocculants on bioproducts from microalgae.
Bioresource Technology, 149, 65-70.

Arauzo, M., Colmenarejo, M. F., Martinez, E. & Garcia, M. G. (2000). The role of algae in a
deep wastewater self-regeneration pond. Water Research, 34(14), 3666-3674.

Ariff, E., & Elini, E. (2016). Economics assessment and impact of climate change on rice
production in selected granary area in Malaysia. (PhD thesis). Retrieved from
University of Nottingham database. http://eprints.nottingham.ac.uk/31220/

Arita, C. E. Q., Peebles, C. & Bradley, T. H. (2015). Scalability of combining microalgae-
based biofuel with wastewater facilities: a review. Algal Research, 9, 160-169.

Arkronrat, W., Deemark, P. & Oniam, V. (2016). Growth performance and proximate
composition of mixed cultures of marine microalgae (Nannochloropsis sp. &
Tetraselmis sp.) with monocultures. Journal of Science and Technology, 38(1), 1-5.

Arunakumara, K. K. I. U. & Zhang, X. (2008). Heavy metal bioaccumulation and toxicity
with special reference to microalgae. Journal of Ocean University of China, 7(1),25-30.

Aslan, S. & Kapdan, I. K. (2006). Batch kinetics of nitrogen and phosphorus removal
from synthetic wastewater by algae. Ecological Engineering, 28, 64-70.

Ayodhya, D. K. (2013). Bioremediation of wastewater by using microalgae: An
experimental study. International journal of Life Sciences Biotechnology and
Pharma Research, 2(3), 339-346.

Azaza, M. S., Mensi, F., Ksouri, J., Dhraief, M. N., Brini, B. & Abdelmouleh, A. (2008).
Growth of Nile tilapia (Oreochromis niloticus L.) fed with diets containing graded
levels of green algae ulva meal (Ulva rigida) reared in geothermal waters of
southern Tunisia. Journal of Applied Ichthyology, 24,202-207.

173



Badaii, F. A., Othman, M. S. & Gasim, M. B. (2013). Water quality assessment of the
Semenyih River, Selangor, Malaysia. Journal of Chemistry, 2013, 1-10.

Bagchi, S. K., Rao, P. S. & Mallick, N. (2015). Development of an ovendrying protocol to
improve biodieselproduction for an indigenous chlorophycean microalga
Scenedesmus sp. Bioresource Technology, 180, 207-213.

Baoli, W. & Conggiang, L. (2004). Factors controlling the distribution of trace metals in
macroalgae. Chinese Journal of Geochemistry, 23(4), 366-372.

Barros, A. L., Gongalves, A. L., Simdes, M. & Pires, C. M. J. (2015). Harvesting techniques
applied to microalgae: A review. Renewable and Sustainable energy Reviews, 41,
1489-1500.

Becker, E. W. (1994). Microbiology: Biotechnology and Microbiology. New York, NY:
Cambridge University Press.

Becker, E.W. (2007).Micro-algae as a source of protein. Biotechnology Advances, 25,
207-210.

Belarbi, E. H., Molina, E. & Chisti, Y. (2000). A process for high yield and scalable
recovery of high purity eicosapentaenoic acid esters from microalgae and fish oil.
Process Biochemistry, 35 (9), 951-9609.

Belay, A., Kato, T. & Ota. Y. (1996). Spirulina. (Arthrospira): potential application as
an animal feed supplement. Journal of Applied Phycology, 8, 303-311.

Berdalet, E., Latasa, M. & Estrada, M. (1994). Effects of nitrogen and phosphorus
starvation on nucleic acid and protein content of Heterocapsa sp. Journal of
Plankton Research, 16, 303-316.

Bernal, C. C., Vazquez, G. & Quintal, I. B. (2008). Microalgal dynamics in batch
reactors for municipal wastewater treatment containing dairy sewage water.
Water, Air and Soil Pollution, 190, 259-270.

Bhatnagar, A., Bhatnagar, M. & Chinnasamy, S. (2010). Chlorella minutissima - A
promising fuel alga for cultivation in municipal wastewaters. Applied
Biochemistry and Biotechnology, 161, 523-536.

Bhatnagar, A., Chinnasamy, S., Singh, M., Das, K. C. (2011). Renewable biomass
production by mixotrophic algae in the presence of various carbon sources and
wastewaters. Applied Energy, 88, 3425-3431.

Bigogno, C., Khozin-Goldberg, I., Boussiba, S., Vonshak, A. & Cohen, Z. (2002).
Lipid and fatty acid composition of the green oleaginous alga Parietochloris
incisa, the richest plant source of arachidonic acid. Phytochemistry, 60,497-503.

Bischoff, H. W. & Bold, H. C. (1963). Phycological Studies IV. Some soil algae from
Enchanted Rock and related algal species. Texas: Univ. Texas Publication.

174



Bligh, L. E. & Dyer, W.J. (1959). A Rapid Method of total Lipid Extraction and
Purification. Canadian Journal of Biochemistry and Physiology, 37, 911-917.

Bo-Ping, H. A. (2002). Mechanistic model of algal photoinhibition induced by
photodamage to photosystem-11. Journal of Theoretical Biology, 214, 519-27.

Borowitzka, M. A. (1998). Limits to growth. In Y.-S. Wong & N. F. Y. Tam (Eds.),
Wastewater treatment with algae, (pp. 203-226). Berlin: Springer Verlag.

Bothe, H., Schmitz, O., Yates, M. G. & Newton, W. E. (2010). Nitrogen fixation and hydrogen
metabolism in cyanobacteria. Microbiology and Molecular Biology Reviews, 74, 529-551.

Bradford M. M. (1976). A rapid and sensitive method for the quantitation of
microgram quantities of protein utilizing the principle of protein-dye binding.
Analytical Biochemistry, 72, 248-254.

Brennan L. & Owende P. (2010). Biofuels from microalgae - A review of technologies
for production, processing, and extractions of biofuels and co-products.
Renewable and sustain energy reviews, 14, 557-717.

Cabanelas, I. T., Ruiz, J., Arbib, Z., Chinalia, F. A., Garrido-Pérez, C., Rogalla, F.,
Nascimento, 1. A. & Perales, J. A. (2013). Comparing the use of different
domestic wastewaters for coupling microalgal production and nutrient removal.
Bioresource Technology, 131, 429-436.

Cai, S., Hu, C. & Du, S. (2007). Comparisons of growth and biochemical composition
between mixed culture of algae and yeast and monoculture. Journal of
Bioscience and Bioengineering, 104(5), 391-397.

Ca, T, Pak, S. Y. & L, Y. (2013). Nutrient recovery from wastewater streams by microalgae:
status and prospects. Renewable and Sustainable Energy Review, 19, 360-369.

Cai, Z. P. & Duan, S. S. (2007). Growth characteristics and chemical compositions of
Phaeodactylum tricornutum under different nitrogen concentrations. Ecology
and Environment, 16(6), 1633-1636.

Campanella, L., Cubadda, F., Sammartino, M. & Saoncella, A. (2001). An algal
biosensor for the monitoring of water toxicity in estuarine environments. Water
Resources, 35, 69-76.

Campbell, N. A. & Reece, J. B. (2005). Biology. San Francisco: Pearson, Benjamin Cummings.

Carvalho, A., Meireles, L. & Malcata, F. (2006). Microalgal reactors: A review of enclosed
system designs and performances. Biotechnology Progress, 22, 1490-1506.

Carvalho, A. P., Monteiro, C. M. & Malcata, F. X. (2009). Simultaneous effect of

irradiance and temperature on biochemical composition of the microalga
Pavlova lutheri. Journal of Applied Phycology 21 (5), 543-552.

175



Cermak, L., Prazékovd, S., M. Marounck, M., Skfivan, M. & Skiivanova, E. (2015).
Effect of green alga Planktochlorella nurekis on selected bacteria revealed
antibacterial activity in vitro. Czech Journal of Animal Science, 60(10), 427-435.

Chang, Y-R. & Lee, D-J. (2012). Coagulation-membrane filtration of Chlorella
vulgaris at different growth phases. Drying Technology, 30, 1317-1322.

Chen, C-Y., Saratale, G. D., Lee, C. M., Chen, P. C. & Chang, J-S. (2008). Phototrophic
hydrogen production in photobioreactors coupled with solar-energy-excited
optical fibers. International Journal of hydrogen Energy, 33, 6878-6885.

Chen, C-Y., Yeh, K-L., Aishah, R., Lee, D-J. & Chang, J-S. (2011). Cultivation,
photobioreactor design and harvesting of microalgae for biodiesel production: A
critical review. Bioresource Technology, 102, 71-81.

Chen, C-Y., Zhao, X-Q., Yen, H-W., Ho, S-H., Cheng, C-L., Lee, D-J., Bai, F-W. &
Chang, J-S. (2013). Microalgae-based carbohydrates for biofuel production.
Biochemical Engineering, 78, 1-10.

Chen, G., Zhao, L. & Qi, Y. (2015). Enhancing the productivity of microalgae
cultivated in wastewater toward biofuel production: A critical review. Applied
Energy, 137,282-291.

Chen, L., Wang, C., Wang, W. & Wei, J. (2013). Optimal conditions of different
flocculation methods for harvesting Scenedesmus sp. cultivated in an open-pond
system. Bioresource Technology, 133, 9-15.

Chen, M., Tang, H., Ma, H., Holland, T. C., Simon, Ng. Ky. & Sally, S. (2011). Effect
of nutrients on growth and lipid accumulation in the green algae Dunaliella
tettiolecta. Bioresource Technology, 102, 1649-1655.

Cheng, D. & He, Q. (2014). Assessment of environmental stresses for enhanced microalgal
biofuel production- an overview. Frontiers in Energy Research, 2, 20-28.

Cheng, H. & Tian, G. (2013). Identification of a newly isolated microalga from a local
pond and evaluation of its growth and nutrients removal potential in swine
breeding effluent. Desalination Water Treatment, 1, 2768-2775.

Chesters, S. P., Darton, E. G., Gallego, S. & Vigo, F. D. (2009). The safe use of
cationic flocculants with reverse osmosis membranes. Desalination and water
treatment. 6, 144—151.

Cianca, K., Lisondro, I. O., Montero, L., de Guevara, V., Arredondo-Vega, B. &
Batista, A. (2015). Influence of the nitrogen in the biochemical composition of
the microalgae Chlorella sorokiniana. 1V SOLABIAA Latin American
Congress, Floriandpolis, 8 to 13 November, 2015. Brazil.

176



Chinnasamy, S., Bhatnagar, A., Hunt, R. W. & Das, K. C. (2010). Microalgae
cultivation in a wastewater dominated by carpet mill effluents for biofuel
applications. Bioresource Technology, 101, 3097-3105.

Chisti, Y. (2007). Biodesel from microalgae. Biotechnology Advances, 25, 294-306.

Chisti, Y. (2008). Biodiesel from microalgae beats bioethanol. Trends Biotechnology,
26, 126-131.

Chiu, S.Y., Kao, C.Y., Chen, C.H., Kuan, T.C., Ong, S.C. & Lin, C.S., (2008).
Reduction of CO, by a high-density culture of Chlorella sp. in a semi-
continuous photobioreactor. Bioresource Technology, 99, 3389-3396.

Cho, S., Lee, N., Park, S., Yu, J., Luong, T. T. & Oh, Y. K. (2013). Microalgae
cultivation for bioenergy production using wastewaters from a municipal
WWTP as nutritional sources. Bioresource Technology, 131, 515-20.

Choi, H. J. & Lee, S. M. (2015). Effect of the N/P ratio on biomass productivity and
nutrient removal from municipal wastewater. Bioprocess & Biosystem
Engineering, 38 (4), 761-766.

Chojnacka, K. & A. Noworyta, A. (2004). Evaluation of Spirulina sp. growth in
photoautotrophic, heterotrophic and mixotrophic culture. Enzyme and Microbial
Technology, 34, 461-465.

Christenson, L. & Sims, R. (2011). Production and harvesting of microalgae for wastewater
treatment, biofuels, and bioproducts. Biotechnology Advances, 29, 686-702.

Chu, W. L., See, Y. C. & Phang, S. M. (2009). Use of immobilized Chlorella vulgaris for
the removal of color from textile dyes. Journal of Applied Phycology, 21, 641-648.

Chu, W. Y., Phang, S. M. & Goh, S. H. (1995). Influence of carbon source on growth
biochemical composition and pigmentation of Ankistrodesmus convolutus.
Journal of Applied Phycology, 7, 59-64.

Clarens, A. F., Resurreccion, E. P., White, M. A. & Colosi, L. M. (2010).
Environmental life cycle comparison of algae to other bioenergy feedstoks.
Environmental Science and Technology, 44, 1813-1819.

Claquin, P., Martin-Jézéquel, V., Kromkamp, J. C., Veldhuis, M. J. W. & Kraay, G. W.
(2002). Uncoupling of silicon compared with carbon and nitrogen metabolisms
and the role of the cell cycle in continuous cultures of Thalassiosira pseudonana
(Bacillariophyceae) under light, nitrogen, and phosphorus control. Journal of
Phycology, 38, 922-930.

Colla, L. M. Reinehr, C. O. Reichert, C. & Costa, J. A. V. (2007). Production of

biomass and nutraceutical compounds by Spirulina platensis under different
temperature and nitrogen regimes. Bioresource Technology, 98 (7), 1489-1493.

177



Collet, P., Hélias, A., Lardon, L., Ras, M., Goy, R. & Steyer, J. (2011). Life-cycle assessment of
microalgae culture coupled to biogas production. Bioresource Technology, 102,207-214.

Converti, A., Casazza, A. A., Ortiz, E. Y., Perego, P. & Borghi, M. D. (2009). Effect of
temperature and nitrogen concentration on the growth and lipid content of
Nannochloropsis oculata and Chlorella vulgaris for biodiesel production.
Chemical Engineering Process. 48, 1146—1151.

Courchesne, N. M. D., Parisien, A., Wang, B. & Lan, C. Q. (2009). Enhancement of
lipid production using biochemical, genetic and transcription factor engineering
approaches. Journal of Biotechnology, 141, 31-41.

Cruz-Martinez, L.C., Jesus, C. K. C., Matsudo, M. C., Danesi, E. D. G., Sato, S. &
Carvalho, J. C. M. (2015). Growth and composition of Arthrospira (Spirulina)
platensis in a tubular photobioreactor using ammonium nitrate as the nitrogen
source in a fed-batch process. Brazilian Journal of Chemical. Engineering,
32(2): 347-356.

Dalrymple, O. K., Halthide, T., Udom, 1., Gilles, B., Wolan, J. & Zhang, Q. (2013).
Wastewater use in algae production for generation of renewable resources: A
review and preliminary results. Aquatic Biosystem, 9, 1-11.

Danesi, E. D. G., Rangel-Yagui, C. O., Sato, S. & de Carvalho, J. C. M.
(2011). Growth and content of Spirulina platensis biomass chlorophyll
cultivated at different values of light intensity and temperature using different
nitrogen sources. Brazil Journal of Microbiology, 42, 362-373.

Das, P., Lei, W., Aziz, S. S. & Obbard, J. P. (2011). Enhanced algae growth in both
phototrophic and mixotrophic culture under blue light. Bioresource Technology,
102 (4), 3883-3887.

Davis, R., Aden, A. & Pienkos, P. T. (2011). Techno-economic analysis of autotrophic
microalgae for fuel production. Applied Energy, 88, 3524-31.

Dawczynski, C., Schubert, R. & Jahreis, G. (2007). Amino acids, fatty acids, and
dietary fibre in edible seaweed products. Food Chemistry, 103(3), 891-899.

Dayananda, C., Sarada, R., Kumar, V. & Ravishankar, G. A. (2007). Isolation and
characterization of hydrocarbon producing green algae Botryococcus braunii

from Indian freshwater bodies. Electron Journal of Biotechnology, 10, 231-239.

da Silva, R. L. & Barbosa, J. M. (2008). Seaweed meal as a protein source for the
white shrimp Litopenaeus vannamei. Journal of Applied Phycology, 1-5.

De-Bashan, L. E. & Bashan, Y. (2010). Immobilized micro for removing pollutants:
review of practical aspects. Bioresource Technology, 101(6), 1611-1627.

178



De-Bashan, L. E. & Bashan, Y. (2004). Recent advances in removing phosphorus from
wastewater and its future use as fertilizer. Water Research, 38, 4222-4246.

De Oliveira, M. A. C. L., Monteiro, M. P. C., Robbs, P. G. & Leite, S. G. F. (1999)
Growth and chemical composition of Spirulina maxima and Spirulina platensis
biomass at different temperatures. Aquaculture International, 7, 261-275.

Dean, A. P., Sigee, D. C., Estrada, B. & Pittman, J. K. (2010). Using FTIR spectroscopy
for rapid determination of lipid accumulation in response to nitrogen limitation in
freshwater microalgae. Bioresource Technology, 101, 4499-4507.

Demirbas, A. (2009). Biofuel securing the planet’s future energy needs. Energy
Conversation Management, 50, 2239-2249.

Deng, X., Fei, X. & Li, Y. (2011). The effects of nutritional restriction on neutral lipid
accumulation in Chlamydomonas and Chlorella. African Journal of
Microbiological Research, 5, 260-270.

Department of Environment (DOE), Ministry of Natural Resources and Environment.
(2010). Environmental requirement: A guide for investors. (11" ed.). PU(A)
434/2009. Retrieved from http://www.doe.gov.my/eia/wp-
content/uploads/2012/03/A-Guide-For-Investors1.pdf

Devi, M. P., Sudhash, G. V. & Mohan, S. V. (2012). Heterotrophic cultivation of
mixed microalgae for lipid accumulation and wastewater treatment during
sequential growth and starvation phases: effect of nutrient supplementation.
Renewable Energy, 43, 276-283.

Devi, M. P., Swamy Y. V. & Mohan, S. V. (2013). Nutritional mode influences lipid
accumulation in microalgae with the function of carbon sequestration and
nutrient supplementation. Bioresource Technology, 142, 278-286.

D'Orazio, N., Gemello, E., Gammone, M. A., de Girolamo, M., Ficoneri, C. & Riccioni,
G. (2012). Fucoxantin: a treasure from the sea. Marine drugs, 10(3), 604-616.

Doucha, J., Livansky, K., Kotrbacek, V. & Zachleder, V. (2009). Production of
Chlorella biomass enriched by selenium and its use in animal nutrition: A
review. Applied Microbiology and Biotechnology, 83(6), 1001-1008.

Downing, T. G., Sember, C. S., Gehringer, M. M., Leukes, W. (2005). Medium N:P ratios and
specific growth rate comodulate microcystin and protein content in Microcystis
aeruginosa PCC7806 and M. aeruginosa UV027. Microbial Ecology, 49, 468-473.

Edwards, G. P., Molof, A. H. & Schneeman, R. W. (1965). Determination of

orthophosphate in fresh and saline waters. Journal of American Water Works
Associations, 57, 917-925.

179



El-Sheekh, M. M., El-Maggar, A. H., Osman, M. E. H. & Haieder, A., (2000).
Comparative studies on the green algae Chlorella homosphaera and Chlorella
vulgaris with respect to oil pollution in the River Nile. Water, Air, and Soil
Pollution 124, 187-204.

Encarnagdo, T., Burrows, H. D., Pais, A. C., Campos, M. G. & Kremer, A. (2012).
Effect of N and P on the uptake of magnesium and iron and on the production of
carotenoids and chlorophyll by the microalgae nannochloropsis sp. Journal of
Agricultural Science and Technology, 2, 824-832.

Essadki, A. H., Bennajah, M., Gourich, B., Vial, Ch., Azzi, M. & Delmas, H. (2008).
Elctrocoagulation/electroflotaion in an external-loop airlift reactor-application to
the decolorization of textile dye wastewater: A case study. Chemical
Engineering Process, 47, 1211-1223.

Exall, K. & Vanloon, G. (2000). Using coagulants to remove organic matter. Journal
of American Water Works Association, 92(11), 93—-102.

Fabregas, J., Maseda, A., Dominguez, A. & Otero, A. (2004). The cell composition of
Nannochloropsis sp. changes under different irradiances in semi-continuous
culture. World Journal of Microbiology Biotechnology, 20, 31-35.

Food and Agriculture Organization (FAQ). (1990). Artificial propagation of bivalves:
Techniques and methods. Bankok: National Inland Fisheries Institute: Author.

Ferriols, V. M. E. N. & Aguilar R. O. (2012). Efficiency of various flocculants in
harvesting the green microalgae Tetraselmis tetrahele (Chlorodendrophyceae:

Chlorodendranceae). Aquaculture, Aquarium ,Conservation and Legislation
Bioflux, 5(4), 265-273.

Fields, M. W., Hise, A., Lohman, E. J., Bell, T., Gardner, R. D., Corredor, L., . .
. Gerlach, R. (2014). Sources and resources: importance of nutrients, resource
allocation, and ecology in microalgal cultivation for lipid accumulation. Applied
Microbiology abd Biotechnology, 98(11), 4800-4816.

Figueredo, C. C. & Giani, A. (2009). Phytoplankton community in the tropical lake of
Lagoa Santa (Brazil): conditions favoring a persistent bloom
of Cylindrospermopsis raciborskii. Limnologica, 39, 264-272.

Fetscher, A. E., Busse, L. & Ode, P. R. (2010). Standard Operating Procedures for
Collecting Stream Algae Samples and Associated Physical Habitat and
Chemical Data for Ambient Bioassessments in California. California: Surface
Water Ambient Monitoring Program (SWAMP).

Fitzpatrick, C. S. B., Fardin, E. & Gregory, J. (2004). Temperature effects on flocculation,
using different coagulants. Water Science and Technology, 50 (12), 171-175.

180



Flink, J. M. & Knudsen, H. (1983). An introduction to freeze drying. Odense:
Standberg Bogtryk.

Floder, S. & Burns, C. W. (2005). The influence of fluctuating light on diversity and species
number of nutrient-limited phytoplankton. Journal of Phycology, 41, 950-956.

Flores, E., Herrero, A. (2004) Assimilatory nitrogen metabolism and its regulation. In:
D. Bryant (Ed). The Molecular Biology of Cyanobacteria, vol 1, Advances in
Photosynthesis and Respiration, (pp 487-517). Springer, Dordrecht.

Garcia, M., Sotob, F., Gonz'alezb, J. M. & B’ecares, E. (2008). A comparison of
bacterial removal efficiencies in constructed wetlands and algae-based systems.
Ecological Engineering, 32, 238-243.

Gelfand, L., Sahajpal, R., Zhang, X., Izaurralde, R. C., Gross, K. L. & Robertson, G. P.
(2013). Sustainable bioenergy production from marginal lands in the U.S.
Midwest. Nature, 493, 514-517.

Ghaly, A. E. & Ramakrishnan, V. V. (2013). Nitrification of urea and assimilation of
nitrate in saturated soils under aerobic conditions. American Journal of
Agricultural and Biological Sciences, 8(4), 330-342.

Godos, 1., Guzman,H. O., Soto, R., Garcia-Encina, P. A., Becares, E., Mufioz, R. & Vargas,
V. A. (2011). Coagulation/flocculation-based removal of algal-bacterial biomass from
piggery wastewater treatment. Bioresource Technology, 102, 923-927.

Goldemberg, J., Coelho, S. T. & Guardabassi, P. (2008). The sustainability of ethanol
production from sugarcane. Energy Policy, 36, 2086-2097.

Gomez, L. D., Clare, G. S. & McQueen-Mason, J. (2008). Sustainable liquid biofuels
from biomass: the writing’s on the walls. New Phytologist, 178, 473-85.

Gonzalez-Fernalez, C. & Ballosteros, M. (2013). Microalgae autoflocculation: an
alternative to high-energy consuming harvesting methods. Journal of Applied
Phycology, 25, 991- 999.

Graham, J. L., Loftin, K. A., Ziegler, A. C. & Meyer, M.T. (2008). Guidelines for
design and sampling for cyanobacterial toxin and taste-and-odor studies in
lakes and reservoirs: U.S. Geological Survey Scientific Investigations Report
2008-5038. USA.

Graneli, E., Weberg, M. & Salomon, P. S. (2008). Harmful algal blooms of allelopathic
microalgal species: the role of eutrophication. Harmful Algae, 8, 94-102.

Greenwell, H. C., Laurens, L. M. L., Shields, R. J., Lovitt, R. W. & Flynn, K. J. (2010).

Placing microalgae on the biofuels priority list: a review of the technological
challenges. Journal of American Oil Chemical Society, 7, 703-726.

181



Griffiths, M. J. & Harrison, S. T. L. (2009). Lipid productivity as a key characteristic
for choosing algal species for biodiesel production. Journal of Applied
Phycology, 21, 493-507.

Grima, E. M., Belarbi, E. H., Fernandez, F. G. A., Medina, A. R. & Chisti, Y. (2003).
Recovery of microalgal biomass and metabolites: process options and
economics. Biotechnology Advances, 20, 491-515.

Guedes, A. C., Amaro, H. M. & Malcata, F. X. (2011). Review: microalgae as sources
of carotenoids. Marine Drugs, 9, 625—644.

Gilstin Kilig, M., Hosten, C. & Demirci, S. (2009). A parametric comparative study of
electrocoagulation and coagulation using ultrafine quartz suspensions. Journal
of Hazardous. Materials, 171, 247-255.

Guschina, I. A. & Harwood, J. L. (2009). Algal lipids and effect of the environment on
their biochemistry. In M. T. Arts, M. T. Brett & M. J. Kainz (Eds.). Lipids in
Aquatic Ecosystems, (pp. 1-24). Berlin: Springer.

Gutiérrez, R., Passos, F., Ferrer, 1., Uggetti, E. & Garcia, J. (2015). Harvesting
microalgae from wastewater treatment systems with natural flocculants: Effect
on biomass settling and biogas production. Algal Research, 9,204-211.

Hadjoudja, S., Deluchat, V. & Baudu, M. (2010). Cell surface characterisation of
Microcystis aeruginosa and Chlorella vulgaris. Journal of Colloidal Interface
Science, 342, 293-299.

Halle, 1., Janczyk, P., Freyer, G. & Souffrant, W. B. (2009). Effect of microalgae Chlorella
vulgaris on laying hen performance. Archiva Zootechnica, 12(2), 5-13.

Hamidi, Z., Shariff, N. & Monstein, C. (2014). Understanding Climate Changes in
Malaysia Through Space Weather Study. International Letters of Natural Sciences,
8(1), 9-16.

Hansmann, E. (1979). Pigment analysis. In J. R. Stein (Ed), Handbook of phycological
methods_Culture methods and growth measurements (pp. 448). Cambridge:
Cambridge University Press.

Hanson, A. & Cleasby, J. (1990). The effects of temperature on turbulent flocculation:
Fluid dynamics and chemistry. Journal of American Water Works Association,
82(11), 56-72.

Harith, Z. T., Yusoff, F. M., Mohamed, M. S., Shariff, M. & Ariff, A., (2009). Effect

of different flocculants on the flocculation performance of microalgae
Chaetoceros calcitrans cells. African Journal of Biotechnology, 8, 5971-5978.

182



Harun, R., Singh, M., Forde, G. M. & Danquah, M. K. (2010). Bioprocess engineering
of microalgae to produce a variety of consumer products. Renewable and
Sustainable Energy Reviews, 14, 1037-1047.

Haynes, R. J. (1980). A comparison of two modified kjeldahl digestion techniques for
multi-element plant analysis with conventional wet and dry ashing methods.
Communications in Soil Science and Plant Analysis, 11(5), 459-467.

Hecky, R. E., Campbell, P. & Hendzel, L. L. (1993). The stoichiometry of carbon,
nitrogen, and phosphorus in particulate matter of lakes and oceans. Limnology
&. Oceanography, 38 (4), 709-724.

Herzig, R. & Falkowski, P. G. (1989). Nitrogen limitation in Isochrysis galbana
(Haptophyceae). Photosynthetic energy conversion and growth efficiencies.
Journal of Phycology, 25, 462-471.

Hii, Y. S., Soo, C. L., Chuah, T. S. Azmi, A. M. & Munafi, A. B. B. (2011). Interactive
effect of ammonia and nitrate on the nitrogen uptake by nannochloropsis sp. Journal
of Sustainability Science and Management, 6(1), 60-68.

Ho, S-H., Chen, C-Y. & Chang, J.S. (2012). Effect of light intensity and nitrogen starvation
on CO2 fixation and lipid/carbohydrate production of an indigenous microalga
Scenedesmus obliquus CNW-N. Bioresource Technology. 113,244-252.

Ho, S-H., Huang, S-W., Chen, C-Y., Hasunuma, T., Kondo, A. & Chang, J-S. (2013).
Characterization and optimization of carbohydrate production from an indigenous
microalga Chlorella vulgaris FSP-E. Bioresource Technology, 135, 157-165.

Holland, D. L. & Gabbott, P. A. (1971). A micro-analytical scheme for the
determination of protein, carbohydrate, lipid and RNA levels in marine
invertebrate larvae. Journal of Marine Biology Association, 51:659-668.

Hsieh, C. H. & Wu, W. T. (2009). Cultivation of microalgae for oil production with a
cultivation strategy of urea limitation. Bioresource Technology, 100 (17), 3921-3926.

Huang, G. H., Chen, F., Wei, D., Zhang, X.W. & Chen, G. (2010). Biodiesel
production by microalgal biotechnology. Applied Energy, 87, 38—46.

Huang, W. W., Cai, Z. P., Xiao, Q. & Duan, S. S. (2010). Colonial cell growth of
Dunaliella salina and Platymonas subcordiformis under different inoculation
density and nitrogen concentration. Ecological Science, 29(4), 318-323.

Hu, Q. (2004). Environmental Effects on Cell Composition. In A. Richmond (Ed.),
Handbook of Microalgal Culture: Biotechnology and Applied Phycology (pp.
83-93). Oxford: Blackwell.

183



Hu, Q., Sommerfeld, M., Jarvis, E., Ghirardi, M., Posewitz, M. & Darzins, A. (2008).
Microalgal tryglycerols as feedstocks for biofuel production: perspectives and
advances. Plant Journal, 54, 621-639.

Huo, S., Wang, Z., Zhu, S., Cui, F., Zou, B., You, W., . . . Dong, R. (2014).
Optimization of Alkaline Flocculation for Harvesting of Scenedesmus
quadricauda #507 and Chaetoceros muelleri #862. Energies 7, 6186-6195.

Hwang, J. H., Kabra, A. N., Kim, R. H. & Jeon, B. H. (2014). Photoheterotrophic
microalgae hydrogen production using acetate- and butyrate-rich wastewater
effluent. Energy, 78 (c), 887-894.

Incoll, L. D, Long, S. P. & Ashmori, M. R. (1977). Si Units in Publications in Plant
Science. Current Advances in Plant Science, 28, 331-343.

International Energy Agency (IEA). (2010). Key World Energy Statistics, International
Energy Agency. Paris: Author.

Jeong, M. L., Gillis, J. M. & Hwang, J. Y. (2003). Carbon dioxide mitigation by microalgal
photosynthesis. Bulletin of Korean Chemical Society, 24(12), 1763-1766.

Jiang, J. Q. (2015). The role of coagulation in water treatment. Current Opinion in
Chemical Engineering, 8, 36-44.

Johnson, K. R. & Admassu W. (2013). Mixed algae cultures for low cost
environmental compensation in cultures grown for lipid production and

wastewater remediation. Journal of Chemical Technology and Biotechnology,
88(6), 992-998.

Johnson, M. B. & Wen, Z. Y. (2010). Development of an attached microalgal growth system
for biofuel production. Applied Microbiology and Biotechnology, 85, 525-534.

Juneja, A., Ceballos, R. M. & Murthy, G. S. (2013). Effects of Environmental Factors
and Nutrient Availability on the Biochemical Composition of Algae for Biofuels
Production: A Review. Energies, 6, 4607-4638.

Joudha, R. A. (2014). Effect of temperature on floc formation process and efficiency
and subsequent removal in sedimentation process. Journal of Engineering
Development, 18(4), 1813-7822.

Kadam, K. L. (2001). Microalgae production from power plant flue gas. environmental
implications on a life cycle basis. NREL/TP-510-29417. National Renewable
Energy Laboratory: Colorado.

Kagalou, 1., Tsimaraki, G. & Patsias, A. (2001). Water chemistry and biology in a

shallow lake (lake pamvotis-greece). Present state and perspectives. Global Nest
International Journal, 3, 85-94.

184



Kapdan, I. K. & Aslan,S. (2008) Application of the Stover—Kincannon kinetic model to
nitrogen removal by Chlorella vulgaris in a continuously operated immobilized
photobioreactor system. Journal of Chemical Technology and Biotechnology, 83,
998-1005.

Katircioglu, H., Beyatli, Y., Aslim B., Yuksekdag Z. & Atici, T. (2006). Screening for
antimicrobial agent production in fresh water. Internet Journal of Microbiology,
2(2), 243-252.

Kawamura, S. (2000). Integrated design and operation of water treatment facilities.
Chichester: John Wiley & Sons.

Kazamia, E., Aldridgeb, D. C. & Smitha, A. G. (2012). Synthetic ecology — A way forward
for sustainable algal biofuel production. Journal of Biotechnology, 162, 163—169.

Khalil, Z. 1., Asker, M. M. S., El-Sayed, S. & Kobbia, I. A. (2010). Effect of pH on
growth and biochemical responses of Dunaliella bardawil and Chlorella
ellipsoidea. World Journal of Microbiology and Biotechnology, 26, 1225-31.

Khan, S. A., Hussain, R. M. Z, Prasad, S. & Banerjee, U. C. (2009). Prospects of
biodiesel production from microalgae in India. Renewable Sustainable Energy
Review, 13,2361-72.

Khotimchenko, S. V. & Yakovleva, I. M. (2005). Lipid composition of the red alga
Tichocarpuscrinitus exposed to different levels of photon irradiance.
Phytochemistry, 66, 73-79.

Khoo, C. G., Woo, M. H., Yury, N., Lam, M. K. & Lee, K. T. (2017). Dual role of
Chlorella vulgaris in wastewater treatment for biodiesel production: Growth
optimization and nutrients removal study. Journal of the Japan Institute of
Energy, 96,290-299.

Kilham, S., Kreeger, D., Goulden, C. & Lynn, S. (1997). Effects of nutrient limitation on
biochemical constituents of Ankistrodesmus falcatus. Freshwater Biology, 38, 591-596.

Kim, D-G., La, H. J.,, Ahn, C-Y., Park, Y-H. & Oh, H-M., (2011). Harvest of
Scenedesmus sp. with bioflocculant and reuse of culture medium for subsequent
high-density cultures. Bioresource Technology, 102, 3163-3168.

Kim, G., Mujtaba, G. & Lee, K. (2016). Effects of nitrogen sources on cell growth and

biochemical composition of marine chlorophyte Tetraselmis sp. for lipid
production. Algae, 31(3), 257-266.

Kim, M. K., Park, J. W., Park, C. S., Kim, S. J,, Jeune, K. H., Chang, M. U. &
Acreman, J. (2007). Enhanced production of Scenedesmus sp. (green
microalgae) using a new medium containing fermented swine wastewater.
Bioresource Technology, 98, 2220-2228.

185



Kim, S. & Dale, B.E. (2005). Environmental aspects of ethanol derived from no-tilled
corn grain: nonrenewable energy consumption and greenhouse gas emissions.
Biomass Bioenergy, 28, 475-489.

Kim, S., Lee, Y. & Hwang, S. J. (2013). Removal of nitrogen and phosphorus by
Chlorella sorokiniana cultured heterotrophically in ammonia and nitrate.
International Bioteterioration & Biodegradation, 85, 511-516.

Kim, S. K. & Ta, Q. V. (2011). Potential beneficial effects of marine algal sterols on
human health. Advances in Food and Nutrition Research, 64, 191-198.

Kitamura, H., Ishitani, H., Kuge, Y & Nakamoto, M. (1982). Determinations of nitrate
in freshwater and seawater by hydrazine reductions method. Japan Journal of
Water Pollution Research, 5, 35-42.

Kling, S. (2007). Determination of domestic wastewater characteristics and its relation
to the type and size of developments (master’s thesis). Retrieved from Universiti
teknology Malaysia database. http://civil.utm.my/ethesis/masters-
theses/environmental- engineering/2007-2/

Kochert, G. (1978). Carbohydrate determination by the phenol-sulfuric acid method.
In J. A. Hellebust & J. S. Craigie (Eds.), Handbook of Phycological Methods.
Physiolgical and Biochemical Methods (pp. 95-98). Cambridge: Cambridge
University Press.

Kong, Q. X., Li, L., Martinez, B., Chen, P. & Ruan, R. (2010). Culture of microalgae
Chlamydomonas reinhardtii in wastewater for biomass feedstock production.
Applied Biochemistry and Biotechnology, 160, 9-18.

Koénig, A, Ceballos, B. S. O., Almeida, M. V. A. (2002). Observagdes sobre a
populagdo algal em efluentes de lagoas de estabiliza¢do em escala real no estado
da Paraiba. XXVIII Congresso Internacional de Engenharia Sanitaria y
Ambiental, Cancun, (pp. 1-6).

Kordrostami, S. (2015). Sewage/wastewater treatment: Literature review.
ResearchGate, DOI: 10.13140/RG.2.1.3112.4006

Kosinkova, J., Doshi, A., Juliette Maire, J., Ristovski, Z., Browna, R. & Rainey, T. J.
(2015). Measuring the regional availability of biomass for biofuels and the potential
for microalgae. Renewable and Sustainable Energy Reviews, 49, 1271-1285.

Kovaé, D. J., Simeunovié, J. B., Babi¢, O. B., Misan, A. C. & Milovanovi¢, 1. L.
(2013). Algae in food and feed. Food and Feed Research, 40(1), 21-31.

Kumar A, Ergas S, Yuan X, Sahu A, Zhang Q. & Dewulf J. (2010). Enhanced CO-

fixation and biofuel production via microalgae: recent developments and future
directions. Trends of Biotechnology, 28, 371-380.

186



Lam, M. K. & Lee, K. T. (2011). Renewable and sustainable bioenergies production
from palm oil mill effluent (POME): win—win strategies toward better
environmental protection. Biotechnology Advances, 29,124—141.

Lam, M. K. & Lee, K. T. (2012). Microalgae biofuels: A critical review of issues,
problems and the way forward. Biotechnology Advances, 30, 673—690.

Langer, G., Oetjen, K., Brenneis, T. (2012). Calcification of Calcidiscus leptoporus
under nitrogen and phosphorus limitation. Journal of Experimental Marine
Biology and Ecology, 413,131-137.

Lardon, L., Helias, A., Sialve, B., Stayer, J. P. & Bernard, O. (2009). Life-cycle
assessment of biodiesel production from microalgae. Environmental science and
technology, 43, 6475-6481.

Larsdotter, K. (2006). Wastewater treatment with microalgae - A literature review.
Vatten, 62, 31-38.

Lee, A., Lewis, D. & Ashman, P. (2009). Microbial flocculation, a potentially low-cost
harvesting technique for marine microalgae for the production of biodiesel.
Journal of Applied Phycology, 21, 559-567.

Lee, K. & Lee, C.G. (2001). Effect of light/dark cycles on wastewater treatments by
microalgae. Biotechnology & Bioprocess Engineering, 6, 194—199.

Lee, Y. & Zhu, C. (1997). Determination of biomass dry weight of marine microalgae.
Journal of Applied Phycology, 9, 189-194.

LeGresley, M. & McDermott, G. (2007). Counting chamber methods for quantitative
phytoplankton analysis - haemocytometer, Palmer-Maloney cell and Sedgewick-
Rafter cell. In B. Karlson, C. Cusack & E. Bresan (Eds.), Microscopic and
molecular methods for quantitative phytoplankton analysis (pp. 25-30).
Intergovernmental Oceanographic Commission, UNESCO.

Leloup, M., Pallier, V., Nicolau, R. & Cathalifaud, G. F. (2015). Assessing Transformations
of Algal Organic Matter in the Long-Term: Impacts of Humification-Like Processes.
International Journal of Molecular Science, 16, 18096-18110.

Li, W., Guo Y. & K. Fu. (2011). Enclosure experiment for influence on algae growth
by shading light. Procedia Environmental Sciences, 10,1823-8.

Li, X., Hu, H. Y., Gan, K. & Sun, Y-X. (2010). Effects of different nitrogen and
phosphorus concentrations on the growth, nutrient uptake, and lipid
accumulation of a freshwater microalga Scenedesmus sp. Bioresource
Technology, 101, 5494-5500.

187



Li, X, Hu, H-Y. & Yang, J. (2010). Lipid accumulation and nutrient removal
properties of a newly isolated freshwater microalga, Scenedesmus Sp. LX1,
growing in secondary effluent. New Biotechnology, 27, 59-63.

Li, Y., Chen, Y., Chen, P., Min, M., Zhou, W., Martinez, B., Zhu, J. & Ruan, R.
(2011). Characterization of a microalga Chlorella sp. well adapted to highly
concentrated municipal wastewater for nutrient removal and biodiesel
production. Bioresource Technology, 102, 5138-5144.

Li, Y., Horsman, M., Wu, N., Lan, C.Q. & Dubois-Calero, N. (2008) Biofuels from
Microalgae. Biotechnology Progress, 24, 815-820.

Li, Y. & Qin, J. G. (2005). Comparison of growth and lipid content in three
Botryococcus braunii strains. Journal of Applied Phycology, 17, 551-556.

Li, Y., Zhou, W., Hu, B., Min, M., Chen, P. & Ruan, R. R. (2011). Integration of algae
cultivation as biodiesel production feedstock with municipal wastewater
treatment: strains screening and significance evaluation of environmental
factors. Bioresource Technology, 102, 10861-10867.

Li, Y.Q., Horsman, M., Wang, B., Wu, N. & Lan, C.Q. (2008). Effects of nitrogen
sources on cell growth and lipid accumulation of green alga Neochloris
oleoabundans. Applied Microbiology and Biotechnology, 81, 629—636.

Liang, K., Zhang, Q., Gu, M. & Cong, W. (2013). Effect of phosphorus on lipid
accumulation in freshwater microalga Chlorella sp. Journal of Applied
Phycology, 25,311-318.

Liang, Y. N., Sarkany, N. & Cui, Y. (2009). Biomass and lipid productivities of
Chlorella vulgaris under autotrophic, heterotrophic and mixotrophic growth
conditions. Biotechnology Letters, 31, 1043—1049.

Litchman, E. (2000). Growth rates of phytoplankton under fluctuating light.
Freshwater Biology, 44, 223-235.

Lim, S. L., Chu, W. L. & Phang S. M. (2010). Use of Chlorella vulgaris for
bioremediation of textile wastewater. Bioresource Technology, 101, 7314-7322.

Liu, C,, Jin, X., Sun, L., Yuan, Z., Gui, D. S. & Yi, J. Y. (2005). Effects of pH on
growth and species changes of algae in freshwater. Journal of Agro-
Environment Science, 24(2), 294-298.

Liu, J., Zhu, Y., Zhang, Y., Li, A., Li, T., Sang, M. & Zhang C. (2013). Freshwater
microalgae harvested via flocculation induced by pH decrease. Biotechnology

for Biofuels, 6, 98-105.

Liu, Z-Y., Wang, G-C. & Zhou, B-C. (2008). Effect of iron on growth and lipid
accumulation in Chlorella vulgaris. Bioresource Technology, 99, 4717-4722.

188



Lépez-Maldonado, E. A., Oropeza-Guzman, M. T., Jurado-Baizaval, J. L. & Ochoa-
Teran, A. (2014). Coagulation—flocculation mechanisms in wastewater
treatment plants through zeta potential measurements. Journal of Hazardous
Materials, 279, 1-10.

Low-de’” carie, E., Fussmann, G. F. & Bell, G. (2011). The effect of elevated CO> on
growth and competition in experimental phytoplankton communities. Global
Change Biology. Doi: 10.1111/j.1365-2486.2011.02402.x

Lundquist, T. J., Woertz, I. C., Quinn, N. W. T. & Benemann, J. R. (2010). 4 realistic
technology and engineering assessment of algae biofuel production. Berkeley,
California: Energy Biosciences Institute.

Lurling, M., Eshetu, F., Faassen, J. E., Kosten, S. & Huszar, V. L. M. (2012).
Comparison of cyanobacterial and green algal growth rates at different
temperatures. Freshwater Biology, 58, 552-559.

Lv, J. M., Cheng, L. H., Xu, X. H., Zhang, L. & Chen, H. L. (2010). Enhanced lipid
production of Chlorella vulgaris by adjustment of cultivation conditions.
Bioresource Technology, 101 (17), 6797—6804.

Madhyastha, H. K. & Vatsala, T. M. (2007). Pigment production in Spirulina fussiformis in
different photophysical conditions. Biomolecular Engineering, 24(3), 301-305.

Makareviciene, V., Skorupskaite, V. & Andruleviciute, V. (2013). Biodiesel fuel from
microalgae-promising alternative fuel for the future: a review. Review:
Environmental Science and Biotechnology, 12, 119-130.

Mandal, S. & Mallick, N. (2009). Microalga Scenedesmus obliquus as a potential source for
biodiesel production. Applied Microbiology and Biotechnology, 84, 281-291.

Mandalam, R. K. & Palsson, B. (1998). Elemental balancing of biomass and medium
composition enhances growth capacity in high density Chlorella vulgaris
cultures. Biotechnology and Bioengineering, 59, 605-611.

Marchello, A. E., Lombardi, A, T. Dellamano-Oliveira, M. J. & Souza, C. W. O. (2015).
Microalgae population dynamics in photobioreactors with secondary sewage
effluent as culture medium. Brazilian Journal of microbiology, 46 (1), 75-84.

Marchetti, J., Bougaran, G., Le Dean, L., Mégrier, C., Lukomska, E., Kaas, R., .
Cadoret, J. P. (2012). Optimizing conditions for the continuous culture of Isochrysis
affinis galbana relevant to commercial hatcheries. Aquaculture, 326, 106-115.

Margalef, R. (1958). Temporal succession and spatial heterogeneity in phytoplankton.

In Buzzati-Traverso (Ed.). Perspectives in Marine biology (pp 323-347).
Berkeley: University California Press.

189



Markou, G., Chatzipavlidis, I. & Georgakakis, D. (2012). Cultivation of Arthrospira
(Spirulina) platensis in olive-oil mill wastewater treated with sodium
hypochlorite. Bioresource Technology, 112,234-241.

Martijn, E. J. & Redwood, M. (2005). Wastewater irrigation in developing countries —
limitations for farmers to adopt appropriate practices. Irrigation and Drainage,
54, 563-570.

Martinez, M. E., Sanchez, S., Jimenez, J. M., El Yousfi, F. & Munoz, L. (2000).
Nitrogen and phosphorus removal from urban wastewater by the microalga
Scenedesmus obliquus. Bioresource Technology, 73,263-272.

Marzouk, B., Ayachi, S., Abed, M. E. & Dhifi, W. (2007). Chlorophylls, Proteins and
Fatty Acids Amounts of Arthrospira Platensis Growing under Saline Conditions.
Pakistan Journal of Biological Sciences, 10(14), 2286-2291.

Mata, T. M., Almeida, R. & Caetano, N. S. (2013). Effect of the culture nutrients on
the biomass and lipid productivities of microalgae Dunaliella tertiolecta.
Chemical Engineering Transactions, 32, 973-978.

Mata, T. M., Martins, A. A. & Caetano, N. S. (2010). Microalgae for biodiesel
production and other applications: A review. Renewable and Sustainable Energy
Reviews, 14, 217-232.

Mayers, J. J., Flynn, K. J. & Shields, R. J. (2014). Influence of the N:P supply ratio on
biomass productivity and time-resolved changes in elemental and bulk biochemical
composition of Nannochloropsis sp. Bioresource Technology, 169, 588-595.

McGinn, P. J., Dickinson, K. E., Bhatti, S., Frigon, J. C, Guiot, S. R. & O'Leary, S. J.
B. (2011). Integration of micro algae cultivation with industrial waste
remediation for biofuel and bioenergy production: opportunities and limitations.
Photosynthesis Research, 109, 231-47.

McGrady-Steed, J., Harris, P. M. & Morin, P. J. (1997). Biodiversity regulates
ecosystem predictability. Nature, 390, 162-5.

Medipally, S. R., Yusoff, F. M., Banerjee, S. & Shariff, M. (2015). Microalgae as
sustainable renewable energy feedstock for biofuel production. BioMed
Research International, 2015, 1-13.

Menetrez, M. Y. (2012). An Overview of algae biofuel production and potential
environmental impact. Environmental Science and Technology, 46, 7073-7085.

Meunier, C. L., Boersma, M., El-Sabaawi, R., Halvorson, H. M., Herstoff, E. M.,
Waal, D. B. V., Vogt, R. J. & Litchman, E. (2017). From elements to function:
toward unifying ecological stoichiometry and trait-based ecology. Frontiers in
Environmental Science, 5, 18. doi: 10.3389/fenvs.2017.00018

190



Mezrioui, N-E. & Oudra, B. (1998). Dynamics of picoplankton and microplankton
flora in the experimental wastewater stabilization ponds in the arid region of
Marrakech, Morocco and Cyanobacteria effect on Escherichia coli and Vibrio
Cholerae survival. In Y. S. Kwong & N. F. Y. Tam (Eds.), Wastewaer treatment
with algae. New York: Springer. DOI 10.1007/978-3-662-10863-5.

Miazek, K., Iwanek, W., Remacle, C., Richel, A. & Goffin, D. (2015). Effect of
metals, metalloids and metallic nanoparticles on microalgae growth and
industrial product biosynthesis: a review. Molecular Sciences, 16,23929-23969.

Miller, A. G. & Colman, G. (1980). Evidence for HCOs- transport by the blue green
algae (Cyanobacterium) Coccochloris peniocystis. Plant Phycology, 65, 397-402.

Mirquez, L. D., Lopes, F., Taidi, B. & Pareau, D. (2016). Nitrogen and phosphorus
removal from wastewater with a mixed microalgae and bacteria culture.
Biotechnology Reports, 11, 18-26.

Malaysian meteriological Department (MMD). (2017). Malaysia’s climate. Retrieved from
http://www.met.gov.my/en/web/metmalaysia/climate/generalinformation/malaysia

Mofijur, M., Masjuki, H. H., Kalam, M. A., Ashrafur Rahman, S. M. & Mahmudul, H.
M. (2015). Energy scenario and biofuel policies and targets in ASEAN
countries. Renewable and Sustainable Energy Reviews, 46, 51-61.

Mohan, S. V., Devi, M. P., Mohanakrishna, G., Amarnath, N., Babu, M. L. & Sarma, P. N.
(2011). Potential of mixed microalgae to harness biodiesel from ecological water-
bodies with simultaneous treatment. Bioresource Technology, 102, 1109-1117.

Moheimani, N. R., Borowitzka, M. A., Isdepsky, A. & Sing, s. F. (2012). Standard Methods
for Measuring Growth of Algae and Their Composition. In M. A. Borwitzka (Ed.),
Developments in Applied Phycology (pp. 265-284). Springer.

Molina, E., Martinez, E., Sanchez, S., Garcia, F. & Contreras, A. (1991). The influence
of temperature and the initial N:P ratio on the growth of microalgae Tetraselmis
sp. Process Biochemistry, 26, 183-187.

Morales-Sanchez, D., Tinoco-valencia, R., Kyndt, J. & Martinez, A. (2013).
Heterotrophic growth of Neochloris oleoabundans using glucose as carbon
source. Biotechnology Biofuels, 6, 1-12.

Mostafa, S. S. M., Shalaby, E. A. & Mahmoud, G. L. (2012). Cultivating microalgae in domestic
wastewater for biodiesel production. Notulae Science Biologicae, 4(1), 56-65.

Mukherjee, 1. & Sovacool, B. K. (2014). Palm oil-based biofuels and sustainability in

south-east Asia: A review of Indonesia, Malaysia and Thailand. Renewable and
Sustainable Energy Reviews, 37, 1-12.

191



Mujtaba, G., Choi, W., Lee, C-G. & Lee, K. (2012). Lipid production by Chlorella
vulgaris after a shift from nutrient-rich to nitrogen starvation conditions.
Bioresporce Technology, 123, 279-283.

Narwal S. S., Sangwan, O. P. & Dhankhar, O. P. (2007). Plant Analysis: Research
Methods. Scientific Publishers, Jodhpur.

Nguyen, M. T., Choi, S. P., Lee, J., Lee, J. H. & Sim, S. J. (2009). Hydrothermal acid
pretreatment of chlamydomonas reinhardtii biomass for ethanol production.
Journal of. Microbiology Biotechnology, 19 (2), 161-166.

Norambuena, F., Hermon, K., Skrzypczyk, V., Emery, J. A., Sharon, Y., Beard, A. &
Turchini, M. G. (2015). Algae in fish feed: performances and fatty acid
metabolism in juvenile atlantic salmon. Jowrnal PLOS one, 1-17.
https://doi.org/10.1371/journal.pone.0124042

Norsker, N., Barbosa, M. J., Vermué, M. H. & Wijffels, R. H. (2011). Microalgal
production- a close look at the economics. Biotechnology Advances, 29, 24-7.

Novoveska, L., Dylan, T. F., Tristan, A. W. & William, J. H. (2016). Stabilizing
continuous mixed cultures of microalgae. Algal Research, 13, 126-133.

Nowrouzi, S. & Valavi, H. (2011). Environmental factors on phytoplankton abundance
and diversity in Kaftar Lake. Journal of Fisheries and Aquatic Science, 6, 130-
140.

Ogori, A. F. & Ogori, J. J. (2014). Review on effect of biological and toxicological
impact of dissolved solids in waters. International Journal of Advanced
Research in Biological Sciences, 1(5), 54-57.

Olguin, E. J. (2003). Phycoremediation: issues for cost-effective nutrient removal
processes. Biotechnology Advances, 22, 81-91.

Olgu'm, E. J., Galicia, S., Mercado, G. & Perez, T. (2003). Annual productivity of
Spirulina (Arthrospira) and nutrient removal in a pig wastewater recycle process
under tropical conditions. Journal of Applied Phycology, 15,249-257.

Ong, H. C., Mahlia, T. M. 1. & Masjuki, H. H. (2011). A review on energy scenario
and sustainable energy in Malaysia. Renewable and Sustainable Energy
Reviews, 15, 639-647.

Oswald, W. J. (1988). Large scale culture systems: engineering aspects. In: M.
Borowitzka & L. Borowitzka (Eds.), Microalgal Biotechnology (pp. 357-392).
Cambridge: Cambridge University.

Padmanabhan, M. R., Renita, A. & Stanley, S. A. (2015). Studies on the effect of

nitrogen source on growth of marine microalgae. IEEE Xplore. doi:
10.1109/RSTSCC.2010.5712867

192



Palmer, C. M. (1969). Composite rating of algae tolerating organic pollution. Journal
of Phycology, 5, 78-82.

Pareek A. & Trivedi P. C. (2011). Cultural values and indigenous knowledge of
climate change and disaster prediction in Rajasthan, India. Indian Journal of
Traditional Knowledge, 10(1), 183—189.

Parsons, T. R., Maiti, Y., & Lalli.C. M. (1984). 4 Manual of Chemical and Biological
Methods for Seawater Analysis. New York: Pergamon Press.

Pastich, E. A., Gavazza, S. Casé, M. C. C., Florencio, L. & Kato, M. T. (2014).
Structure and dynamics of the phytoplankton community within a maturation
pond in a semiarid region. Brazil Journal of Biology, 76, 144-153.

Patrick, J. M., Kathryn, E. D., Kyoung, C. P., Crystal, G. W., Scott, P. M., Frank, J. B,, . . .
Stephen, J. B. O. (2012). Assessment of the bioenergy and bioremediation potentials
of the microalga Scenedesmus sp. AMDD cultivated in municipal wastewater
effluent in batch and continuous mode. Algal Research, 1(2), 155-165.

Pielou, E. C. (1966). The measurement of diversity in different types of biological
collections. Journal of Theoretical Biology, 13, 131-144.

Piorreck, M., Baasch, K-H., Pohl, P. (1984). Biomass producton, total protein,
chlorophylls, lipids and fatty acids of freshwater green and blue-green algae
under different nitrogen regimes. Phytochemistry, 23(2), 207-216.

Pittman, J. K., Dean A. P. & Osundeko O. (2011). The potential of sustainable algal biofuel
production using wastewater resources. Bioresource Technology, 102, 17-25.

Poerschmann, J., Spijkerman, E. & Langer, U. (2004). Fatty acid patterns in
Chlamydomonas sp. as a marker for nutritional regimes and temperature under
extremely acidic conditions. Microbial Ecology, 4(48), 78—89.

Pors, Y., Wustenberg, A. & Ehwald, R. (2010). A batch culture method for microalgae
and cyanobacteria with CO» supply through polyethylene membrane. Journal of
Phycology, 46, 825-83.

Powell, N., Shilton, A., Chisti, Y. & Pratt, S. (2009). Towards a luxury uptake process via
microalgae— defining the polyphosphate dynamics. Water Resources, 43, 4207-4213.

Power, L. D. & Cardinale, B. J. (2009). Species richness enhances both algal biomass
and rates of oxygen production in aquatic microcosms. Oikos, 118, 1703—11.

Praveenkumar, R., Shameera, K., Mahakshmi, G., Akbarsha, M. A. & Thajuddin, N.
(2012). Influence of nutrient deprivations on lipid accumulation in a dominant
indigenous microalgae Chlorella sp., BUM11008: Evaluation for biodiesel
production. Biomass and Bioenergy, 37, 60-66.

193



Priyadarshani, I. & Rath, B. (2012). Commercial and industrial applications of micro
algae — A review. Journal of Algal Biomass Ultlization, 3 (4), 89—-100.

Pulz, O. (2001). Photobioreactors: Production systems for phototrophic
microorganisms. Applied Microbiology and Biotechnology, 57, 287-293.

Qi, N., Uduman, Y., Danquah, M. K., Forde, G. M. & Hoadley, A. (2010). Dewatering
microalgal cultures: A major bottleneck to algae-based fuels. Journal of
Renewable and Sustainable Energy, 2, 12701-12715.

Qin, S., Lin, H. Z. & Jiang, P. (2012). Advances in genetic engineering of marine
algae. Biotechnology Advances, 30, 1602—1613.

Radman, E. M., Reinehr, C. O. & Costa, J. A. V. (2007). Optimization of repeated
batch cultivation of microalgae Spirulina platensis in open raceway ponds.
Aquaculture, 265, 118-126.

Radzun, K. A., Wolf, J., JAkob, G., Zhang, E., Stephens, E., Ross, 1. & Hankamer, B. (2015).
Automated nutrient screening system enables high-throughput optimisation of
microalgae production conditions. Biotechnology for Biofuels, 8, 65-81.

Rafiqul, 1., Weber, C., Lehmann, B. & Voss, A. (2005). Energy efficiency improvements in
ammonia production - perspectives and uncertainties. Energy, 30, 2487-2504.

Rania, M. A. & Hala, M. T. (2008). Antibacterial and antifungal activity of
Cynobacteria and green microalgae evaluation of medium components by
Plackett-Burman design for antimicrobial activity of Spirulina platensis. Global
Journal of Biotechnology and Biochemistry, 3(1), 22-31.

Rasdi, N. W. & Qin, J. G. (2014). Effect of N:P ratio on growth and chemical
composition of Nannochloropsis aculata and Tisochrysis lutea. Journal of
Applied Phycology, 27(6), 2221-2230.

Rashid, N., Rehman, M. S. U., Sadiq, M., Mahmood, T. & Han, J-1. (2014). Current
status, issues and developments in microalgae derived biodiesel production.
Renewable and Sustainable Energy Reviews, 40, 760-778.

Rawat, R., Kumar, R., Mutanda, T. & Bux, F. (2013). Biodiesel from microalgae: A
critical evaluation from laboratory to large scale production. Applied Energy,
103, 444-467.

Razzak, S., Hossain, M. M., Lucky, R. A., Bassi, A. S. & Lasa H. (2013). Integrated
CO, capture, wastewater treatment and biofuel production by microalgae

culturing—A review. Renewable and Sustainable Energy Reviews, 27, 622-653.

Redfield, A. C., Ketchum, B. H. & Richards, F.A. (1963). The Influence of Organisms on
the Composition of Seawater. New York: Interscience Publication.

194



Renaud, S. M., Thinh, L. V., Lambrinidis, G. & Parry, D. L. (2002). Effect of temperature
on growth, chemical composition and fatty acid composition of tropical Australian
microalgae grown in batch cultures. Aquaculture, 211, 195-214.

Renuka, N., Sood, A., Prasanna, R. & Ahluwalia, A. S. (2014). Influence of seasonal
variation in water quality on the microalgal diversity of sewage wastewater.
South African Journal of Botany, 90, 137-145.

Riafio, B., Molinuevo, B. & Garcia-Gonzalez, M. C. (2012). Optimization of chitosan
flocculation for microalgal-bacterial biomass harvesting via response surface
methodology. Ecological Engineering, 38(1), 110-113.

Richardson, T. L., Gibson, C. E. & Heaney, S. 1. (2000). Temperature, growth and
seasonal succession of phytoplankton in Lake Baikal, Siberia, Freshwater
Biology, 44, 431-440.

Riebesell, U. (2004). Effects of CO, enrichment on marine phytoplankton. Journal of
Oceanography, 60, 719-729.

Roberts, M & Ingram, N. (2001). Biology. Cheltenham: Nelson Thornes.

Rocha, A. G. & Vothknecht, U. C. (2012). The role of calcium in chloroplasts-an
intriguing and unresolved puzzle. Protoplasma, 249(4), 957-966.

Roselet, F., Vandamme, D., Roselet, M., Muylaert, K. & Abreu, P. C. (2015).
Screening of commercial natural and synthetic cationic polymers for
flocculation of freshwater and marine microalgae and effects of molecular
weight and charge density. A/gal Research, 10, 183-188.

Rosenberg, J. N., Mathias, A., Korth, K., Betenbough, M. J. & Oyler, G. A. (2011).
Microbial biomass production and carbom di oxide sequestration from an
integrated ethanol biorefinery in lowa: a technical appraisal and economic
feasibility evaluation. Biomass Bioenergy, 1(35), 3865-3876.

Roy, S. S. & Pal, R. (2014). Microalgae in aquaculture: a review with special references to
nutritional value and fish dietetics. Proceedings of the Zoological Society, 3-9.

Ruiz-Martin, A., Mendoza-espinosa, L. G. & Stefenson, T. (2010). Growth and nutrient
removal in free and immobilized green algae in batch and semi-continuous cultures
treating real wastewater. Bioresource Technology, 101, 58-64.

Rukminasari, N. (2015). N:P ratio of synthetic wastewater impact upon changing on
species, growth rate, chemical composition of microalgae: batch culture
technique. Journal llmu Kelautan dan Perikanan, 25 (2), 114-121.

Rupprecht, J. (2009). From systems biology to fuel—Chlamydomonas reinhardltii as a

model for a systems biology approach to improve bio-hydrogen production.
Journal of Biotechnology, 142 (1), 10-20.

195



Ryther, J. H. (1954). Inhibitory effects of phytoplankton upon the feeding of Daphnia
magna with reference to growth, reproduction and survival. Ecology, 35, 522-533.

Sajilata, M. G. Singhal, R. S. & Kamat, M. Y. (2008) Fractionation of lipids and
purification of a-linolenicacid (GLA) from Spirulina platensis. Food Chemistry,
109(3), 580-586.

Sakamoto, T. & Bryant, D. A. (1997). Growth at low temperature causes nitrogen
limitation in the cyanobacterium Synechococcus sp. PCC7002. Arch
Microbiology, 169, 10-19.

Salamoni, S. E. (1997). Aspects of limnology and coastal population Marcelino, Peixoto and
Pinguela (Osdrio, RS): an approach based on phytoplankton. Porto Alegre, Brazil.
Dissertation, Federal University of Rio Grande do Sul, Porto Alegre, (pp. 145).

Salim, S., Bosma,R., Vermue M. H. & Wijffels, R. H. (2010). Harvesting of
microalgae by bio-flocculation. Journal of Applied Phycology, 23, 849-55.

San Pedro, A., Gonzalez-Lopez, C. V., Acién, F. G. & Molina-Grima, E. (2013).
Marine microalgae selection and culture conditions optimization for biodiesel
production. Bioresource Technology, 134, 353-61.

Sathish, A. & Sims, R. C. (2012). Biodiesel from mixed culture algae via a wet lipid
extraction procedure. Bioresource Technology, 118, 643-647.

Schabhiittl, S., Hingsamer, P., Weigelhofer, G., Hein, T., Weigert, A. & Striebe, M.
(2013). Temperature and species richness effects in phytoplankton communities.
Oecologia, 171(2), 527-536.

Schlesinger, A., Eisenstadt, D., Bar-Gil, A., Carmely, H., Einbinder, S. & Gressel, J.
(2012). Inexpensive non-toxic flocculation of microalgae contradicts theories;
overcoming a major hurdle to bulk algal production. Biotechnology Advances,
30, 1023-1030.

Schoen S. (1988). Cell counting. In C. S. Lobban, C. S., Chapman D. J., & Kremer B.
P. (Eds.). Experimental phycology: a laboratory manual (pp 16-22). New York:
Cambridge University Press.

Shafie, S. M., Mahlia, T. M. 1., Masjuki, H. H. & Andriyana, A. (2011). Current energy
usage and sustainable energy in Malaysia: a review. Renewable and Sustainable
Energy Review, 15, 4370-4377.

Shahabuddin, M., Liaquat, A. M., Masjuki, H. H., Kalam, M. A. & Mofijur M. (2013).
Ignition delay, combustion and emission characteristics of diesel engine fueled

with biodiesel. Renewable and Sustainable Energy Review, 21, 623—632.

Shannon, C. E. (1948). A mathematical theory of communication. Bell System
Technical Journal, 27, 379-423.

196



Shanthala, M., Hosmani, S. P. & Hosetti, B. B. (2009). Diversity of phytoplankton in a
waste stabilization pond at Shimoga Town, Karnataka State, India. Environment
Monitoring and Assessment, 151, 437-443.

Sharma, R., Sing, G. P. & Sharma, V. K. (2012). Effects of culture conditions on
growth and biochemical profile on Chlorella Vulgaris. Plant Pathology and
Microbiology, 3(5), 1-6.

Sharmila, K., Ramya, S. & Ponnusami, A. B. (2014). Carbon sequestration using microalgae-a
Review. International Journal of ChemTech Research, 6(9), 4128-4133.

Shields, R. J. & Lupatsch, I. (2012). Algae for aquaculture and animal feeds.
Technology Assessment — Theory and Practice, 21(1), 23-37.

Sialve, B., Bernet, N. & Bernard, O. (2009). Anaerobic digestion of microalgae as a
necessary step to make microalgal biodiesel sustainable. Biotechnology
Advance, 27, 409-416.

Siaut, M., Cuine, S., Cagnon, C., Fessler, B., Nguyen, M., Carrier, P., Beyly, A.,
Beisson, F., Triantaphylides, C., Li-Beisson, Y.H. & Peltier, G. (2011). Oil
accumulation in the model green alga chlamydomonas reinhardtii:
characterization, variability between common laboratory strains and relationship
with starch reserves. BMC Biotechnology, 11, 7-16.

Silva, N. F. P., Goncalves, A. L., Moreira, F. C., Silva, T. F. C. V., Martins, F. G.,
Alvim-Ferraz, M. C. M, . . . Boaventura, R. A. R. (2015). Towards sustainable
microalgal biomass production by phycoremediation of a synthetic wastewater:
A kinetic study. Algal Research, 11, 350-358.

Singh, J. & Gu, S. (2010). Commercialization potential of microalgae for biofuels
production. Renewable and Sustainable Energy Reviews, 14, 2596—610.

Singh, M., Reynolds, D. L. & Das, K. C. (2011). Microalgal system for treatment of
effluent from Poultry litter anaerobic digestion. Bioresource Technology, 102,
10841-10848.

Singh, S. P. & Sing, P. (2015). Effect of temperature and light on the growth of algae
species: A review. Renewable and Sustainable Energy Reviews, 50, 431-444.

Simpson, E. H. (1949). Measurement of diversity. Nature, 163, 688. doi:10.1038/163688a0

Sivakumar, G., Xu, J., Thompson, R. W., Yang Y., Randol-Smith P. & Weathers P. J.
(2012). Integrated  green algal technology for bioremediation and
biofuel. Bioresource Technology, 107, 1-9. 10.1016/j.biortech.2011.12.091

Smith, V. H. (1983). Low nitrogen to phosphorus ratios favor dominance by blue-green
algae in lake phytoplankton. Science, 221(4611), 669-671.

197



Smith, V. H., Sturm, B. S. M., deNoyelles, F. J. & Billings, S. A. (2010). The ecology of
algal biodiesel production. Trends of Ecological Evaluation, 25, 301-3009.

Solimeno, A., Samsé, R., Uggetti, E., Sialve, B., Steyer, J., Gabarrd, A. & Garcia, J. (2015).
New mechanicistic model to simulate microalgae growth. Algal Research, 12, 350-358.

Stephenson, A. L., Kazamia, E., Dennis, J. S., Howe, C. J., Scott, S. A. & Smith, A. G.
(2010). Life-cycle assessment of potential algal biodiesel production in the
United Kingdom: a comparison of raceways and air-lift tubular bioreactors.
Energy Fuels, 24,4062-4077.

Stern, P. C., Janda, K. B., Brown, M. A., Steg, L., Vine, E. L. & Lutzenhiser, L.
(2016). Opportunities and insights for reducing fossil fuel consumption by
households and organizations. Nature Energy, 1(5), 16043-16052.

Sterner, R. W. & Hessen, D. O. (1994). Algal nutrient limitation and the nutrition of
aquatic herbivores. Annual Review of Ecology and Systematics, 25, 1-29.

Steudel, B., Hector, A., Friedl, T., Lofke, C., Lorenz, M., Wesche, M., . . . Gessner, M.
(2012). Biodiversity effects on ecosystem functioning change along
environmental stress gradients. Ecology Letters, 15, 1397-405.

Stockenreiter, M., Graber, A. K., Haupt, F. & Stibor, H. (2012). The effect of species
diversity on lipid production by micro-algal communities. Journal of Applied
Phycology, 24, 45-54.

Stockenreiter, M., Haupt, F., Graber, A. K., Seppala, J., Spilling, K., Tamminen, T. &
Stibor, H. (2013). Functional group richness: implications of biodiversity for
light use and lipid yield in microalgae. Journal of Phycology, 49, 838—847.

Su, Y., Mennerich, A. & Urban, B. (2012). Coupled nutrient removal and biomass
production with mixed algal culture: impact of biotic and abiotic factors.
Bioresource Technology, 118, 469-76.

Su, Y., Mennerich, A. & Urban, B. (2011). Municipal wastewater treatment and
biomass accumulation with a wastewater-born and settleable algal-bacterial
culture, Water Resources. 45, 3351-3358.

Suali, E. & Sarbatly, R. (2012). Conversion of microalgae to biofuel. Renewable and
Sustainable Energy Reviews, 16, 4316—4342.

Suganya, T., Varman, M., Masjuki, H. H. & Renganathan, S. (2016). Macroalgae and
microalgae as apotential source for commercial applications along with biofuels

production: A biorefinery approach. Renewable and Sustainable Energy
Reviews, 55, 909-941.

198



Sunda, W. G. (2012). Feedback interactions between trace metal nutrients and
phytoplankton in the ocean. Frontiers in Microbiology.
doi:10.3389/fmicb.2012.00204.

Sydney, E. B., Da Silva, T. E., Tokarski, A., Novak, A. C., De Carvalho, J.
C.,Woiciecohwski, A. L., . . . Soccol, C. R. (2011). Screening of microalgae
with potential for biodiesel production and nutrient removal from treated
domestic sewage. Applied Energy, 88, 3291-3294.

Takagi, M. & Karseno, Y. T. (2006). Effect of salt concentration on intracellular
accumulation of lipids and triacylglyceride in marine microalgae Dunaliella
cells. Journal of Bioscience and Bioengineering, 101, 223-226.

Talling, J. F. & Driver, D. (1963). Some problems in the estimation of chlorophyll @ in
phytoplankton. In M. Doty (Ed.), Proc. Conference on Primary Productivity
Measurements, Marine and Freshwater. (pp. 237). United states atomic energy
comm., division of technical information. (TID-7633).

Tam, N. F. Y. & Wong, Y. S. (1996). Effect of ammonia concentrations on growth of Chlorella
vulgaris and nitrogen removal from media. Bioresource Technology, 57,45-0.

Tang, S., Qin, C., Wang, H., Li, S. & Tian, S. (2011). Study on supercritical extraction
of lipids and enrichment of DHA from oil-rich microalgae. Journal of Supercrit
Fluids, 57, 44-49.

Tao, D. G. & Salihon, J. (2011). The optimisation of levels of the variables pH and
concentration of ferric chloride for harvesting marine microalgae by
flocculation. International Conference on Food Engineering and Biotechnology
(IPCBEE), vol.9 (2011), Singapore. Singapore: IACSIT Press.

Taziki, M., Ahmadzadeh, H., Murry, A. & Lyon, S. R. (2015). Nitrate and nitrite
removal from wastewater using algae. Current Biotechnology, 4(3), 1-15.

Tilley, D. FE. (2011). Aerobic wastewater treatment processes: history and
development. California: IWA Publishing.

Tredici, M. R. (2010). Photobiology of microalgae mass cultures: understanding the
tools for the next green revolution. Biofuels, 1,143-62.

Trivedi, J., Aila, M., Bangwal, D. P., Kaul, S. & Garg, M. O. (2015). Algae based
biorefinery—How to make sense? Renewable and Sustainable Energy Reviews,
47,295-307.

Udom, L., Zaribaf, B. H., Halthide, T., Gillie, B., Zhang, O. & Ergas, S. J. (2013). Harvesting
microalgae grown on wastewater. Bioresource Technology, 139, 101-106.

199



Uduman, N., Bourniquel, V., Danquah, M. K. & Hoadley, A. F. A. (2011). A parametric
study of electrocoagulation as a recovery process of marine microalgae for
biodiesel production. Chemical Engineering Journal, 174, 249-257.

United States Department of Environment (US DOE). (2010). Report to congress on
the interdependence of energy and water. United States Department of Energy.

Ugwu, C. U, Aoyagi, H. & Uchiyama, H. (2008). Photobioreactors for mass
cultivation of algae. Bioresource Technology, 99, 4021-4028.

Usly, L., Isik, O., Koc, K. & Goksan, T. (2011). The effects of nitrogen deficiencies on
the lipid and protein contents of Spirulina platensis. African Journal of
Biotechnology, 10(3), 386-389.

Valderrama, L. T., Del Campo, C. M., Rodriguez, C. M., De-Bashan, L. E. & Bashan,
Y. (2002). Treatment of recalcitrant wastewater from ethanol and citric acid
production using the microalga Chlorella vulgaris and macrophyte Lemna
minuscula. Water Resources, 36, 4185-4192.

Valdés, J. R. B., Aguilar, C., Esquivel, J. C. C., Zavala, A. M. & Montafiez, J.
(2016). Strategies to enhance the production of photosynthetic pigments and
lipids in chlorophycae species. Biotechnology Reports, 10, 117-125.

Vandamme, D., Foubert, L., Fraeye, 1., Meesschaert, B. & Muylaert, K. (2012).
Flocculation of Chlorella vulgaris induced by high pH: role of magnesium and
calcium and practical implications. Bioresource Technology, 105, 114-119.

Vandamme, D., Foubert, L. & Muyleart, K. (2013). Flocculation as a low-cost method
for harvesting microalgae for bulk biomass production. Trends in
Biotechnology, 31(4), 233-239.

Vandamme, D., Pontes, S. C. V., Goiris, K., Foubert, 1., Pinoy, L. J. J. & Muylacrt, K.
(2011). Evaluation of electro-coagulation-flocculation for harvesting marine and
freshwater microalgae. Biotechnology and Bioengineering, 108(10), 2320-2329.

Venkata Mohan, S., Srikanth, S., Veer Raghuvulu, S., Mohanakrishna, G., Kiran Kumar, A.
& Sarma, P.N. (2009). Evaluation of the potential of various aquatic ecosystems in
harnessing bioelectricity through benthic fuel cell: effect of electrode assembly and
water characteristics. Bioresource Technology, 100, 2240-2246.

Viessman, W. & Hammer, M. J. (1985). Water Quality. In W. Viessman & M. J. Hammer
(Eds.), Water Supply and Pollution Control 4" Edition (pp. 244-247). New York:
Harper and Row Publishers.

von Sperling, M. (1996). Principio do Tratamento Bioldgico de Aguas Residudrias -
Lagoas de Estabilizagdo. DESA-UFMG, Belo Horizonte.

Vonshak, A. & Torzillo, G. (2004). Environmental Stress Physiology. In A. Richmond
(Ed.). Handbook of Microalgal Culture, (pp. 57-82). Oxford: Blackwell.

200



Vuuren, S. J. V., Taylor, J., Ginkel, C. V. & Gerber, A. (2006). Easy identification of
the most common freshwater algae. North-West University and Department of
Water Affairs and Forestry, Potchefstroom.

Waldenstedt, L., Inborr, J., Hansson, I. & Elwinger, K. (2003) Effect of astaxanthin-
rich algal meal (Haematococcus pluvialis) on growth performance, caecal
campylobacter and clostridium counts and tissue astaxanthin concentration of
broiler chickens. Animal Feed Science and Technology, 108 (1-4), 119-132.

Waltz, E. (2009). Biotech’s green gold?. National Biotechnology, 27 (1), 15-18.
Wang, B., Li, Y., Wu, N. & Lan, C. Q. (2008). CO, bio-mitigation using microalgae.
Applied Microbiology and Biotechnology, 79(5), 707-718.

Wang, H., Xiong, H., Hui, Z. & Zeng, X. (2012). Mixotrophic cultivation of Chlorella
pyrenoidosa with diluted primary piggery wastewater to produce lipids.
Bioresource Technology, 104, 215-220.

Wang, L A, 11, Y. C, Chen, P, Min, M,, Chen, Y. F, Ly, Y. H, . .. Ruan, R. (2010a). Cultivation of
green algae Chlorella sp. in different wastewaters from municipal wastewater
treatment. Plant Applied Biochemistry and Biotechnology, 162, 1174-1186.

Wang, L. A., Li, Y. C., Chen, P., Min, M., Chen, Y. F., Zhu, J., & Ruan, R. R. (2010b).
Anaerobic digested dairy manure as a nutrient supplement for cultivation of oil-
rich green microalgae Chlorella sp. Bioresource Technology, 101, 2623-2628.

Wang, Z. T., Ullrich, N., Joo, S., Waffenschmidt, S. & Goodenough, U. (2009). Algal lipid
bodies: stress induction, purification, and biochemical characterization in wild-type
and starchless Chlamydomonas reinhardtii. Eukaryotic Cell, 8, 1856—1868.

Wei, P., Cheng, L. H., Zhang, L., Xu, X. H., Chen, H. L. & Gao, C. (2014). A review
of membrane technology for bioethanol production. Renewable and Sustainable
Energy Reviews, 30, 388—400

Wen, Z-Y. & Chen, F. (2003). Heterotrophic production of eicosapentaenoic acid by
microalgae. Biotechnology Advances, 21, 273-294.

Widjaja, A., Chien, C. C. & Ju, Y. H. (2009). Study of increasing lipid production from
freshwater microalgae Chlorella valgeris. Journal of Korean Institute of
Chemical Engineering, 40, 13-20.

Wijffels, R. H., Barbosa, M. J. & Eppink, M. H. M. (2010). Microalgae for the
production of bulk chemicals and biofuels. Biofuels, Bioproducts and
Biorefining, 4(3), 287-295.

Wilkie, A. C. & Mulbry, W. W. (2002). Recovery of dairy manure nutrients by benthic
freshwater algae. Bioresource Technology, 84, 81-91.

World Bank. (2012). World Development Indicators. World Bank Publications, 2012.

201



Wu, Y-H., Hu H-Y., Yu, Y., Zhang, T-Y., Zhu, S-F., Zhuang, L-L., Zhang, X. & Lu, Y.
(2014). Microbial species for sustainable biomass/lipid production using wastewater
as resource: A review. Renewable and Sustainable energy Reviews, 33, 675-688.

Wyatt, N. B., Lindsey, M. G., Patrick, V. B., John, C. H., Anne, M. G., Matthew, G. H. &
Phillip, I. P. (2011). Critical conditions for ferric chloride-induced flocculation of
freshwater algae. Biotechnology and Bioengineering, 109(2), 493-501.

Xin, L., Hong-ying, H., Ke, G. & Ying-xue, S. (2010). Effects of different nitrogen and
phosphorus concentrations on the growth, nutrient uptake, and lipid accumulation of a
freshwater microalga Scenedesmus sp.. Bioresource Technology, 101, 5494-500.

Yamada, T. & Sakaguchi, K. (1982). Comparative studies on Chlorella cell walls —
induction of protoplast formation, Arch. Microbiology, 132, 10—13.

Yang, J., Xu, M., Zhang, X-Z., Hu, Q., Sommerfield, M. & Chen, Y-S. (2011). Life-
cycle analysis on biodiesel production from microalgae: water footprint and
nutrients balance. Bioresource Technology, 102(1), 159-165.

Yeh, K. L. & Chang, J. S. (2012). Effects of cultivation conditions and media
composition on cell growth and lipid productivity of indigenous microalga
Chlorella vulgaris ESP-31. Bioresource Technology, 105, 120-127.

Yen, H. W., Hu, 1. C, Chen, C. Y., Ho, S. H, Lee, D. J. & Chang, J. S. (2013). Microalgae-based
biorefinery- from biofuels to natural products. Bioresource Technology, 135, 166-174.

Yoo, C., Jun, S. Y., Lee, J. Y., Ahn, C. Y. & Oh, H. M. (2010). Selection of microalgae for lipid
production under high levels carbon dioxide. Bioresource Technology, 101,571-574.

Yoshida, J. (2015). Basics of flow microreactor synthesis. Tokyo: Springer.

Zatkova, 1., Sergejevova, M., Urban, J., Vachta, R., Stys, D. & Masojidek, J. (2011)
Carotenoid-enriched microalgal biomass as feed supplement for freshwater
ornamentals: albinic form of wels Catfish (Silurus glanis). Aquaculture
Nutrition, 17(3), 278-286.

Zeiler, K. G., Heacox, D. A., Toon, S. T., Kadam, K. L. & Brown, L. M. (1995). Use of
microalgae for assimilation and utilization of carbon dioxide from fossil fuel-fired
power plant flue gas. Energy Conversion and Management, 36(6-9), 707-712.

Zeng, X., Danquah, M. K., Chen, X. D. & Lu, Y. (2011). Microalgae bioengineering:
from CO, fixation to biofuel production. Renewable and Sustainable Energy
Review, 15, 3252-3260.

Zhang, Q. & Zhu, Y. (2010). Measurements of ultrafine particles and other vehicular pollutants
inside school buses in South Texas. Atmospheric Environment,44,253-261.

202



Zhang, X., Amendola, P., Hewson, J. C., Sommerfeld, M. & Hu, Q. (2012). Influence
of growth phase on harvesting of Chlorella zofingiensis by dissolved air
flotation. Bioresour Technology, 116, 477—484.

Zhou, W., Chen, P., Min, M., Ma, X., Wang, J., Hussain, F., . . . Ruan, R. (2014).
Environment-enhancing algal biofuel production using wastewaters. Renewable
and Sustainable Energy Reviews, 36, 256-260.

Zhou, W., Li, Y., Min, M., Hu, B., Chen, P. & Ruan, R. (2011). Local bioprospecting for
high-lipid producing microalgal strains to be grown on concentrated municipal
wastewater for biofuel production. Bioresource Technology, 102, 6909—-6919.

Zuka, Z., McConnell, B. & Farang, 1. (2012). Comparison of freshwater and

wastewater medium for microalgae growth and oil production. Journal of
American Science, 8(2), 392-398.

203



