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Introduction

Algae are the most important photosynthetic groups in aguatic environments, as they are carbon and
nitrogen fixers and considered as primary producers (Sigee, 2005; Falkowski and Raven, 2013; Fowler et
al., 2013). The growth of algae in wastewater are common phenomenon that has a crucial role in removing
minerals and metabolic byproducts. The wastewater from sugar production contains high levels of carbon,
nitrogen, and phosphorus, along with high BOD and COD. Molasses is a byproduct of sugar factories and
is primarily used as a raw material for yeast production. It also has considerable commercial value in
various fermentation processes, animal feed, and biofertilizers (Dahiya et al., 2001; Torabian and Mahjuri,
2004; Kobya and Delipinar, 2008). Molasses contains 45-50% carbohydrates, 15-20% non-aromatic
organic compounds, 10-15% ash (minerals), and about 20% water (Kalyuzhnyi and Murray, 2005).
Molasses wastewater includes chemicals such as propionic acid, various salts, and fermentation
metabolites (Blonskaja and Zub, 2009). In addition to molasses concentration and the stated conditions,
which greatly impact the growth of microscopic algae, the role of suspended solids in molasses as another
influential factor in algal growth and reproduction can be investigated. The negative effects of suspended
solids, particularly at high concentrations are crucial due to their reduction in light intensity. Furthermore,
suspended solids can settle on algae surfaces, hindering gas exchange (e.g., oxygen and carbon dioxide),
which negatively affects photosynthesis efficiency (Boyd, 2020). On the other hand, the positive effects of
suspended solids include stimulating the production of certain secondary metabolites through stress
induction in algal cells (Huang et al., 2024).

This study aims to investigate the role of suspended solids and molasses dilution in the growth and
biomass production of the green microalga Scenedesmus quadricauda and its potential for bioremediation.
Understanding suspended solids and molasses dilution levels can contribute to the management of algal
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cultures in terms of optimizing light intensity, turbidity, culture system design, and the production of
valuable secondary metabolites.

Methodology

Molasses wastewater was collected from the Eglid Sugar Factory, located in Fars province, Iran. The
factory processes sugar beets grown by 800 local farmers. The wastewater sample (10 liters) was collected
before entering the treatment section of the factory in November 2023. The green microalga S.
quadricauda was cultured in raw pre-treated wastewater, diluted to target concentrations of 1%, 5%, and
10%, under two conditions: with suspended solids and without suspended solids (Table 1) for 14 days.
Seven experimental treatments were prepared, including BBM medium (control) and molasses wastewater
with and without suspended solids at three dilution levels: 1% (10 ml/L) 5% (50 ml/L) 10% (100 ml/L).
These solutions were added to 5-liter glass Erlenmeyer flasks. The initial pH of all cultures was adjusted to
6.8 using concentrated NaOH and HCI solutions. Before introducing the algal stock, all samples were
autoclaved at 121°C for 15 minutes. After cooling, 5% (v/v) of the initial algal stock containing 2 x 10°
cellssmL was added. The cultures were incubated under appropriate light conditions provided by
fluorescent lamps (60 pmol photons/m#/s) with a 12-hour light/12-hour dark photoperiod and gentle
aeration. The water temperature in all treatments was kept constant at 25 + 2°C. The experiment followed
acompletely randomized design with three replicates over 14 days. Daily cell counting of S. quadricauda
was performed using a hemocytometer (depth: 0.1 mm, area: 0.0025 mmg?), following the method proposed
by Martinez et al. (2000). The specific growth rate was calculated using the formula by Omori and lkeda
(1984). To measure biomass, 100 mL of the algal culture was filtered using pre-weighed membrane filter
papers (0.45 pm). The filtered samples were dried in an oven at 80°C for 4 hours. Dry Biomass
Measurement and Analytical Methods After drying the algal biomass, it was placed in a desiccator to
reach equilibrium with the laboratory environment. The dry weight was then measured, and the difference
in weight was used to calculate the dry biomass of the algae (Omori and lkeda, 1984). Nitrate
concentrations were measured using a spectrophotometric colorimetric method at 275 nm and 220 nm,
using a UV-VIS spectrophotometer (Nanombana UVISNM98 UV-VIS). Phosphate concentration was
determined using spectrophotometry at 880 nm, with a JENWAY 6300 spectrophotometer (Baird et al.,
2017). The five-day biochemical oxygen demand (BODs) was assessed by adding a specific amount of
wastewater to a dilution water solution in 300 mL dark Winkler bottles. The dissolved oxygen (DO)
content was measured at the start and after five days of incubation at 20°C, using an oxygen meter. The
chemical oxygen demand (COD) was determined using potassium dichromate and silver sulfate reagents,
with digestion in a COD reactor for 2 hours, followed by absorbance reading at 600 nm using a
spectrophotometer (Baird et al., 2017). This study was conducted using a completely randomized design
(CRD) with different treatments (Table 1), each with three replicates. One-way ANOVA was used to
determine significant statistical differences, and Duncan’s test and Student’s t-test were performed for
mean comparisons. All statistical analyses were conducted using SPSS software, and the graphs were
generated using Excel.
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Results

The total suspended solids (TSS) and dissolved solids (TDS) in the raw molasses wastewater were
measured at 7697.2 mg/L and 2540.8 mg/L, respectively. The nitrate and phosphate concentrations were
1595.24 mg/L and 12.73 mg/L, respectively. The BODs and COD values of molasses wastewater were
42,790 mg/L and 136,156 mg/L, respectively. The pH was 5.92, and the electrical conductivity (EC) was
3.97 mS/cm. The cell density of S. quadricauda in different treatments, including the control (BBM),
molasses wastewater without suspended solids (1%, 5%, 10%), and molasses wastewater with suspended
solids (1%, 5%, 10%), was: 1.03 x 10°, 1.22 x 10°,1.45 x 10°,7.25 x 10°,1.0 x 10°,9.85 x 10°, and 1.05 x
10¢ cells/mL, respectively. These values correspond to days 14, 14, 14, 14, 11, 14, and 14 of the
cultivation period. The highest cell density at the end of the experiment (day 14) was observed in the 1%
molasses wastewater with suspended solids treatment. Overall, 1% and 5% molasses wastewater with
suspended solids and 1% molasses wastewater without suspended solids showed higher cell densities than
the control (BBM). The specific growth rate at the end of day 14 ranged from 0.064 — 0.104 per day, with
the highest growth in the 1% molasses wastewater with suspended solids and the lowest in the 10%
molasses wastewater with suspended solids. The biomass concentration ranged from 2199.1 — 6343.7
mg/L, with the highest value in the 10% molasses wastewater without suspended solids and the lowest in
the 1% molasses wastewater with suspended solids. At low concentrations (1% and 5%), suspended solids
had no significant effect on biomass. However, at 10% concentration, the treatment without suspended
solids resulted in significantly higher biomass production (p < 0.05). The phosphate concentration
decreased from 278.3 — 250.4 mg/L to 206.35 — 149.4 mg/L (Figure 2B). Nitrate and phosphate removal
was significant in all treatments (p < 0.05). The highest nitrate removal (58%) and phosphate removal
(46%) were observed in the 10% molasses wastewater without suspended solids (Figure 2C). The BOD:s
removal in molasses wastewater treatments ranged from 92.37 — 99.19%. The highest BOD value after
cultivation was observed in the 5% molasses wastewater with suspended solids, and the lowest in the 5%
molasses wastewater without suspended solids and 1% molasses wastewater with suspended solids. The
highest BODs removal (99.19%) was found in the 5% molasses wastewater without suspended solids,
while the lowest (92.37%) occurred in the 1% molasses wastewater without suspended solids. The COD
removal ranged from 94.05 — 99.46%, with the highest COD after cultivation found in the 10% molasses
wastewater, and the lowest in the 1% molasses wastewater without suspended solids.

Discussion and conclusion

After the 14-day cultivation period, the treatments with 1% and 5% molasses containing suspended solids
and 1% molasses without suspended solids exhibited higher cell densities compared to the control
treatment, whereas other treatments had lower cell densities than the control. Similar to the present study,
Farhadian et al. (2022) reported that the highest cell density of the marine microalga Tetraselmis tetrahele
was observed in 1% molasses and concluded that the biomass production of T. tetrahele in 1% molasses
was higher than in 0.5% diluted molasses. They also found that biomass production in molasses treatments
was higher compared to other culture media. The results of this study under mixotrophic conditions
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showed that the highest biomass production occurred in the 10% molasses treatment without suspended
solids. Biomass production showed an increasing trend with increasing molasses concentration from 1% to
10% in treatments without suspended solids. Moreover, the biomass produced in the 1% and 5% molasses
treatments was almost equal and higher than in the control treatment. However, in the 10% molasses
treatment with suspended solids, a noticeable reduction in biomass production was observed, which could
be attributed to reduced light penetration in the culture medium. Suspended solids can limit light
penetration into the water column, reducing photosynthesis and subsequently decreasing algal biomass.
Suspended solids in water can pose serious challenges to aquatic ecosystems. These particles, often
introduced through human activities such as agriculture and industrial pollution, can reduce water clarity,
hinder the respiration of aquatic organisms, and even cause direct harm. Studies have shown that
suspended solids not only affect water quality but also impact microscopic organisms in aquatic
environments. These particles can cover the gills of fish and other aquatic organisms, making respiration
difficult. Additionally, they can absorb sunlight, limiting photosynthesis in aquatic plants and disrupting
the food chain (Bilotta and Brazier, 2008). In this study, all treatments involving S. quadricauda resulted
in nitrate and phosphate uptake. The highest nitrate removal percentage (58%) was observed in the 10%
molasses treatment without suspended solids, while the highest phosphate removal percentage (48%) was
recorded in the 10% molasses treatment. Heydari et al. (2011) found that S. quadricauda grows well in
nitrogen-rich environments, making it suitable for treating nitrogen-enriched wastewater due to its high
growth rate and survival. The process of nitrate and phosphate removal by Scenedesmus microalgae has
been reported in multiple studies (Oswald and Gotass, 1995; Martinez et al., 2000; Voltolina et al., 2004;
Wang and Lan, 2011; Aroraet al., 2021). Microalgae utilize nitrogen and phosphorus from wastewater to
synthesize energy-storing molecules such as adenosine triphosphate (ATP) and adenosine diphosphate
(ADP), as well as genetic material. Additionally, inorganic phosphate forms such as orthophosphate,
HPO+*", and H2PO4™ are preferred by microalgal cells, which absorb them via phosphorus transporters in
the plasma membrane (Ahmed et al., 2022). A comparison of nitrate and phosphate removal percentages
across different concentrations (Figure 2—C) indicated that removal rates were significantly higher in
molasses treatments without suspended solids than in those with suspended solids. This suggests that the
presence of suspended solids may hinder nitrate and phosphate removal. Therefore, separating suspended
solids from the culture medium is crucial for improving the efficiency of algal bioremediation in
wastewater treatment. Biochemical Oxygen Demand (BOD) and Chemical Oxygen Demand (COD) were
measured and evaluated at the beginning and end of the mixotrophic cultivation experiments.

The highest BOD removal percentage (99.19%) was observed in the 5% molasses treatment without
suspended solids, while the lowest BOD removal percentage (92.37%) was recorded in the 1% molasses
treatment without suspended solids. Similarly, the highest COD removal percentage (99.46%) was
measured in the 10% molasses treatment without suspended solids, whereas the lowest COD removal
percentage (94.05%) was found in the 1% molasses treatment without suspended solids. Wang and Lan
(2011) stated that biomass production in mixotrophic culture systems is generally higher than in
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heterotrophic models, possibly due to greater access to carbon sources (CO:) in mixotrophic conditions.
Nagarajan et al. (2019) also reported significant reductions in BOD and COD through microalgal
cultivation in wastewater.

The content is subject to carbon reduction. Carbon and organic matter uptake and consumption are also
common phenomena in microalgae. Microalgae contribute to the removal of organic substances such as
urea and inorganic nutrients, including nitrate and phosphate from wastewater, which helps reduce BOD
and COD (Aroraetal., 2021). Overall, the results indicate that the biomass obtained from the microalga S.
guadricauda, cultivated under mixotrophic conditions in molasses wastewater in this study, has numerous
advantages, including a short reproductive cycle, enhanced photosynthesis, higher and more efficient
nutrient consumption, and effective bioremediation of wastewater (significant reduction of nitrate,
phosphate, color, COD, and BOD).
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Table 1: Treatments in the cultivation of Scenedesmus quadricauda in this study
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Treatments treatment Molasses without Suspended Solids Molasses with suspended solid
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concentration BBM 1 10 1 5 10
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Table 2: Mean (+standard error) of some measured characteristics of raw molasses effluents (without dilution and
with suspended solids) used in this research

Measuring properties (mg/L)

Raw molasses

Total Suspended Solid (TSS) 76979.2 £ 3748
Total Dissolved Solid (TDS) 2540.8 + 127
Nitrate 1595.24 £ 79
Phosphate 12.73£0.63
Biological Oxygen Demand (BOD) 42790 + 2139
Chemical Oxygen Demand (COD) 136156 + 6807
pH* 5.92+0.39
EC (millimohs/cm) 3.97+0.19
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*Without measurement unit
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Figure 2: Mean (standard error) of nitrate changes (a), phosphate changes (b), and percentage removal of phosphate
and nitrate (c) in effluent of different treatments after bioremediation by the microalgae Scenedesmus quadricauda.
Means with at least one different letter are statistically significant by Duncan's test (p<0.05).
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Scenedesmus quadricauda
Table 3: Mean (+ standard error) of BODS and COD changes in different treatments after bioremediation by the
microalgae Scenedesmus quadricauda.

Concentration Start_of e_llgal End .Of a_IgaI Removal rate
Treatments (%) cultivation cultivation (%)
(mg/l) (mg/)
Molasses effluent 1 427.9 +21.39 32.6+1.63 92.37
without 5 2139.5 + 106.97 17.4 £0.87 99.19
BOD suspended solid 10 4279 +£213.95 35.7+1.78 99.17
Molasses effluent 1 524.6 +26.23 16.2 +0.81 96.91
with suspended 5 2616.3 +130.82 77.2 + 3.86 97.05
solid 10 5309 + 265.45 56.2 +2.81 98.94
Molasses effluent 1 1311.6 £56.58 78.0+3.9 94.05
without 5 6540.8 + 326.91 426 +2.13 99.35
cop suspended solid 10 13272.2 + 663.61 72.6 £3.63 99.45
Molasses effluent 1 1361.5 +68.08 79.3 +3.97 94.17
with suspended 5 6807.8 +340.39 139.3+6.7 97.95
solid 10 13615.6 + 680.78 176 + 8.8 98.71

(S5 5 9S0) (59592553 5 (5250085 S 5 S
Vo oo Hlaud 10 0095 G ) Hlade 1y s aS 0l LS
Ay gy g el Cawoay lae Shlr a woye
3 awy V-V sl adale mulial b s pay eagiciuns )
0395 Cams § (raired Sr ol Blae Slasla (g0 (Mo
5 e oo bl 0o)0 0 51 (b slajless suds
oo duojo Veocdale (o Ll g sals jles ) i
iolS L sads oo} Hldie Glae Slasl> s
oy ezl Y5 5 52 (5 s &5 331 150 ugins
8lg o0l hag e S lae 4y 95 395 el Lo
ol g a9 398 (e atili oo lae lasl

04

-
6‘)‘0 uwy.o GLQ)[M w).»dq ws)s) ' 0,99 )‘ o=
5 i Jobo o515 sl wals e a4 Coend oo
Sl o515 sl sals s a4 cos b las plo
oL g Farhadian «,ol> asdllas alie 3554 (5 S
by e Sl iy cltS o as wis S 5 155 (Y-TY)
shls asye Vv O 4o Tetraselmis tetrahele
0395y 45 W8S A 9 39 (Job (ST (o b
5l i a0 ) e o Tl tetrahele b ,o S5,
plobalie 109090 0 adgi oo <10 58, clale
(_g..\...ly 03¢5 Sy ) sua)La 6[@)[.&-:5 ) RAY ‘_gLQ:Ja,;LA


https://isfj.ir/article-1-2861-en.html

[ Downloaded from isfj.ir on 2025-08-14 ]

e oudle (55l 3a8 5 5 Glas oluela ol 3

Q‘Jls"‘"“&LSJJ""“"’

Ao, o s g (Ao, OA) Blee Olawls a0y sy
(2o FA) vopn Ve Lol Ll o wlawd G
YY) oK 5 Heydari aalas o 0l 5503l
slo s ;o S, quadricauda a5 oi Jol> a5 ol
aial canlio 4555 b g Col s 0l ()50 ) (8
sliy 5 cowlie 0y 4 azsi b 03958 5l (28 slaolay
oy eSS b leolay Slawsd g ol s Bds anl 8 .call
$oaxie Slllas o Scenedesmus oo 5l oS>
Oswald and Gotass, 1995; ) cewl sais b I35
Martinez et al., 2000; Voltolina et al., 2004;
.(Wang and Lan, 2011; Arora et al., 2021
P sl ol il s Ghoae LS,
@3 el 5 Dlad 65 njgiol 65l S slaJsSLe
i WS o By i (S (glyime g Slind
(HoPOs s HPOS? colindys ) JT put ol sla IS
8 s By (gl laSilr s, sl sl 4B 5,50
Glowdly slié ,s jand slaoaas Jlnl g ,b 5l 1, Ll
awlie (Ahmed et al., 2022) oS o i Jslo
@it glacdale [0 Olawsd 5§ Ol is Bl wo o ls
5 Olys Bd> dwoye aS sl o Sls (7 —Y JSd)
b 4 @l Slaslr G WM slajles o land
Slael> hils ode Glag ol 5l yiion owgusns
Slosls jga> a5 3ls Jlim! olg5 so el by ol 3las
03,5 s pSolr land 5 LIS I (phse Sde 5l Blas
LocwS o olawd ¢ Ol i Bds ly .l
3o cilS el Glae Sl glulas S>3,

ol ($3972 9 e Sl (Sl YL 2L et
S2909% (o5 5 slocas (L BOD s COD (5
3590 O3l sleil 5 lal 51 Geons cnl (59550,59 5
Bl s (pytin 85 15 Dby s pSeslul
aoy0 O e wlas Jles 4 by (19/147) BOD
BOD Gi> voy (iS5 Gl Ol e
Slael> ey sy ) edle Gl jlews bogs 1o (AY/LYY)
@ by o (AA/577) COD Bd> soy0 o i 090 3lae
G2 reS g Blae Slaslz (g o0V e Sl oS
e ol Hlews 4 b 10 (AF/7.00) COD G vy
sWang .ab ,.505lul lae Slosls yeas oy )

Selz o0gicenj ngid Lall 4 azsi L g ools ialS
S8 )9 4 Fiwsid glp &S Sl 5, e rals )
ALl (6 5eS Ay 0y88 SgaeS o w4 el S caidylo
Blae Slaels (oYU slacdale (o 0% g diun (ol ol
Boyd, ) sgi 0 paad Ol ree slalaze o L
EMS o Ailgs o ol 40 39290 Blae Slowl> (2020
Glao Slaal> oS sbm! T lapivawsST sl o>
sla Sogll 5 55,5LeS) Sladl slocled az jo
L ol codlad alilg oo a5 Wgdi oo o 3)ly ((saio
> 900,5 azlye IS b1y ol (it cains tals
olis Slidss auS oy pediese ol bl 5 S0
S oT (Sjed iS5 L5 Blae Slowls 48 Wlosls
ol IS8 oo 3l 55 OT g0y Slagzge (S
bl plo g lagale Grtal puilig b sl ol
WP 5o 0d b puiznes oS lebs | Lol i
0 28} Az 50 5 digh ge sl HlalS Fiiwss 5l sile
.Bilotta and Brazier, 2008) o5 o Jise |, olaé
S B e
Jao 155 oo Blan ol 285 L1 3 lacSds
SLpsST o (SELS pg g (Slae Dlalllas 5l (S
Jinjiang o5, coas o sladllas ;o (Jlo gl 0ib ol
Slgs adgi p Wilgi oo Blre Dlawl> clale yiol58l d((pz)
S weS Akt 5 oIS b Sl a5
oy g Solae OISl Blee Slasl> i slacdale
Chlorella S>3, 455 90,0 laay,Sle b
asls Microcystis aeruginosa 4 pyrenoidosa
Sloel> ol jo Olss oopl plo (LiU et al., 2022)
J5 a0 5 Sl iS5 5wl p Wl e Glee
slecdale o ohgas aliwss pl 0 I3 50 i sST]
b Ol Gees glalaze o U slee Slael> oYL
4o .(Boyd, 2020) coils aalgs 0dgiian ) p (5 S
ke (V-1#) Ormeci 5 Almomani  pgas
5@l LYo Wiy go 0l Coyu JlalS a5 Wo S
Cusgazme b (Solor o515 «aS lanome 4y 58 3545 alox

Qb 4ty Jué 0,5 s cm yiwd
ol yor Slind g s e b ctS da e alds o

Vo oo Hleud 0 Ol il B duo )0 (s yiden .l 004
?n


https://isfj.ir/article-1-2861-en.html

[ Downloaded from isfj.ir on 2025-08-14 ]

20,5 oo Slo,u8 s dileens i allawl

&b

Ahmed, S.F., Mofijur, M., Parisa, T.A., Islam,
N., Kusumo, F., Inayat. A., Badruddin,
ILA., Khan, T.Y. and Ong, H.C., 2022.
Progress and challenges of contaminant
removal from wastewater using microalgae
biomass. Chemosphere, 286:131656.
DOI:10.1016/j.chemosphere.2021.131656

Almomani. F.A. and Ormeci, B., 2016.
Performance of Chlorella  vulgaris,
Neochloris oleoabundans, and mixed
indigenous microalgae for treatment of
primary effluent, secondary effluent and
centrate. Ecology Engineering, 95:280-289.
DOI:10.1016/j.ecoleng.2016.07.046

Arora, K., Kaur, P., Kumar, P., Singh, A,
Patel, S.K.S., Li, X. and Yang, Y.H., 2021.
Valorization of wastewater resources into
biofuel and value-added products using
microalgal system. Frontiers in Energy
Research, 250 P.
DOI:10.3389/fenrg.2021.760583

Baird, R., Rice, E. and Eaton, A., 2017.
Standard methods for the examination of
water and wastewater. American Public
Health Association, 1545 P.

Bilotta, G.S. and Brazier, R.E., 2008.
Understanding the influence of suspended
solids (SS) on water quality and aquatic
biota. Water Research, 42(12):2849-2861.
DOI:10.1016/j.watres.2008.03.018

Blonskaja, V. and Zub, S., 2009. Possible ways
for post-treatment of biologically treated

4

u*')ﬁ)" 9 o.)yw) u.....u‘)ﬂ‘ as .\.'0)5 L)L'" (Y’ \ \) Lan
Sopere Jae (i 5l SOk BepeiKe Juw
Eo Ay s g yiwd Cle a8l 1Sl 4T Cela S
s Nagarajan .asl; B ismson (395 50 (CO2) o8
COD 4 BOD _zals wo,5 o 5 (Y1) o) Ken
905 Bpas g oda Ll ()5 lgione a5 4 by
Lt oges oy o S>3, 0 58 JT olse
Sl 4 aS e Ol d(olawd 5 Olpg)  gosse
, (Aroraetal., 2021) .5 S5 COD 4 BOD
Sb els sl a2l anal slapiaew 5l 5l
b oo lags 2L 5 Sl o 6)lSon 51 JT olge
S onee i Blee laal a5 0 e solil _aolse
Olies 28l 5 6551 ftian Bran o oa0len Gliee ]
b olgie |y of cle a5 Wls (g3tgmd (y5ansT oy
aild Oliee (2l g O jo 558 39i LalS 4 (gogu
(Foladori et al., 2020) sls cos Ol ¢ygumlSay 25
L 6)Sen o bbSilr i, a5 05 ole Ol oo iz
wlgies Lol ) dlagiSL) lopudilS)ly See nlo
5 03 luny Algi 5o 4T wS ae SMos b SO
Delrue et al., ) oS o SeS Blae Sloal> Bi>

(2016
3 Jols eogicensy as ol las mls (LS jeb 4
5 S ps> cuiS b ples S, quadricauda Sl> 5,
s ol adlae o (e Clay jo (595,50
Oleddly iy Fnngid wlisS Jro oy a3 2 Jold (glay o
loclay (g G2Vl 5 e 5 yider (300 Jgo By
5 COD (X5, wilawd ol s alasde B als 5,k

‘53'6)455;.&3
oBiily oSS O eass g sidgh Cdglroe 3l dlwg iy

Y Sl g Ll (3505 ol 3 sl p Gledel (o
OS5 it B S e 100 5 e JSCET Badiod ()l


https://doi.org/10.1016/j.watres.2008.03.018
https://isfj.ir/article-1-2861-en.html

[ Downloaded from isfj.ir on 2025-08-14 ]

e oudle (55l 3a8 5 5 Glas oluela ol 3

bblﬂ.«.&\,gd\,w

wastewater from yeast factory. Journal of
Environmental Engineering and Landscape
Management, 17:189-197.
DOI:10.3846/1648-6897.2009.17.189-197

Boyd, C.E., 2020. Suspended solids, color,
turbidity, and light. In: Water Quality: An
Introduction, pp. 119-133.

Cordell, D., Rosemarin, A., Schroder, J. and
Smit, A., 2011. Towards global phosphorus
security: a systems framework for
phosphorus recovery and reuse options.
Chemosphere, 84, 747-758.

Dahiya, J., Singh, D. and Nigam, P., 2001.
Decolourisation of molasses wastewater by
cells of Pseudomonas  fluorescens
immobilised on porous cellulose carrier.
Bioresource Technology, 78(1):111-114.
DOI:10.1016/S0960-8524(01)00005-8

Delrue, F., Alvarez-Diaz, P.D., Fon-Sing, S.,
Fleury, G. and Sassi, J.F., 2016. The
environmental biorefinery: Using microalgae
to remediate wastewater, a win-win
paradigm.  Energies, 9 (3):132-151.
DOI:10.3390/en9030132

Falkowski, P.G. and Raven, J.A., 2013.
Aguatic photosynthesis. Princeton University
Press, New Jersey, USA. 483 P.

Farhadian, O. and Heidari Goujani, B., 2020.
Algae energy. Isfahan University of
Technology Press, Isfahan, Iran. 246 P. (In
Persian)

Farhadian, O., Sharifi Kheirabadi, F.,
Nezafatian, A., Peykan Heirati, F. and
Rostami, F., 2022. Investigation of density,
growth, and biochemical composition of the
marine alga Tetraselmis tetrathele cultivated

with molasses and beer wastewater. Iranian
Fisheries Science Journal, 75(2):169-181. (In
Persian)

Farhadian, O., Nezafatian, A. and Rostami,
F., 2023. Microalgae in health and disease
prevention. Isfahan University of Technology
Press, Isfahan, Iran. 477 P. (In Persian)

Foladori, P., Petrini, S. and Andreottola, G.,
2020. How suspended solids concentration
affects nitrification rate in microalgal-
bacterial photobioreactors without aeration.
Heliyon, 6: e03088.
DOI:10.2166/wst.2019.104

Fowler, D., Coyle, M., Skiba, U., Sutton,
M.A., Cape, J.N., Reis, S., Sheppard, L.J.,
Jenkins, A., Grizzetti, B. and Galloway,
J.N., 2013. The global nitrogen cycle in the
twenty-first century. Philosophical
Transactions of the Royal Society B.
Biological Sciences, 368(1621):20130164.
DOI:10.1098/rsth.2013.0164

Heydari, S., Farhadian, A. and Soofiani, M.,
2011. Biomass production and removal of
ammonia and nitrite from fish farm effluent
using the green alga Scenedesmus
guadricauda.  Environmental  Science,
37(59):15-28. (In Persian)

Huang, S., Chen, Y., Wang, J.,, Lao, A,
Huang, H., Wang, Z., Luo, X. and Zheng,
Z., 2024. Understanding the dynamics of
Microcystis bloom: Unraveling the influence
of suspended solids through proteomics and
metabolomics approaches. Science of the
Total Environment, 908:168079.
DOI:10.1016/j.scitotenv.2023.168079

£Y


https://doi.org/10.3390/en9030132
https://isfj.ir/article-1-2861-en.html

[ Downloaded from isfj.ir on 2025-08-14 ]

Kalyuzhnyi, G. and Murray, R.W., 2005.
Ligand effects on optical properties of Codes
nanocrystals. The Journal of Physical
Chemistry B, 109:7012-7021.
DOI:10.1021/jp0451415

Kobya, M. and Delipinar, S., 2008. Treatment
of the baker's yeast wastewater by
electrocoagulation. Journal of Hazardous
Materials, 154:1133-1140.
DOI:10.1016/j.jhazmat.2007.11.038

Liu, J., Han, X., Xing, H.,Nan, Y., Lin, J., He,
J., Chen, S., Wei, Y. and Guo, P., 2022.
Effects of suspended particles on
exopolysaccharide  secretion of two
microalgae in Jinjiang Estuary (Fujian,
China). Journal of Marine Science and
Engineering, 10(2): 277.
DOI:10.3390/jmse10020277

Martinez, M.E., Sanches, S., Jimenes, J.M.,
Yousfi, F.E. and Munoz, L., 2000. Nitrogen
and phosphorus removal from urban
wastewater by the microalgae Scenedesmus
obliqus. Bioresource Technology, 73:263-
272. DOI:10.1016/S0960-8524(99)00121-2

Nagarajan, D., Kusmayadi, A., Yen, HW.,
Dong, C.D., Lee, D.J. and Chang, J.S.,
2019. Current advances in biological swine
wastewater treatment using microalgae-based
processes. Bioresource
289:121718.
DOI:10.1016/j.biortech.2019.121718

Omori, M. and lkeda, T., 1984. Methods in
Marine Zooplankton Ecology. John Wiley,
New York. 332 P.

Oswald, W.J. and Gotass, H.B., 1995.
Photosynthesis in sewage treatment. Journal

Technology,

4

of the Sanitary Engineering Division
American Society of Civil Engineers, 122:73-
105.

Sigee, D.C., 2005. Freshwater microbiology:
Diversity and dynamic interaction of
microorganisms in the aquatic environment.
John Wiley and Sons, UK. 542 P.

Tam, N.F.Y. and Wong, Y.S., 19809.
Wastewater nutrient removal by Chlorella
pyrenoidosa and  Scenedesmus  sp.
Environmental Pollution, 58:19-34.
DOI:10.1016/0269-7491(89)90202-6.

Torabian, A. and Mahjuri, M., 2004.
Investigation of the status of industrial and
production wastewater in Tehran industries.
Water and Wastewater, 15(2):34-44. (In
Persian).

Voltolina, D, Gmez-Villa, H. and Correa, G.,
2004. Biomass production and nutrient
removal in semicontinuous cultures of
Scenedesmus sp. (Chlorophyceae) in artificial
wastewater, under a simulated day-night
cycle. Vie Milieu, 54:21-25.

Wang, B. and Lan, C.Q., 2011. Biomass
production and Nitrogen and phosphorus
removal by the green alga Neochloris
oleoabundans in simulated wastewater and
secondary municipal wastewater effluent.
Bioresource Technology, 102:5639-5644.
DOI:10.1016/j.biortech.2011.03.059

Yalcin, T., Naz, M. and Turkmen, M., 2006.
Utilization of different nitrogen sources by
cultures of Scenedesmus acuminatus. Turkish
Journal of Fisheries and Aquatic Sciences,
6:123-128.


https://isfj.ir/article-1-2861-en.html
http://www.tcpdf.org

