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Figure 2: Trend changes in D. salina microalgae harvest efficiency with pH changes

PH 19) egl Cile 5l )+ lie 4 YA LIS PH il GWPH 55 Blis o > 4oy lin
(V7 JS) sl oael Cowsay (MY Jolas PH ol b oas ol olas bl oo amulxe s

o by e cp VL g il moll bl oy

q.
A
- Y.
3
0 B
2
2 5
'3
2% £.
a
7 T.
. s
Te
Ve

20V VA AY 2 AN A% AA Y. Y ¥ YeF )

PH &l puaii b D.salina Sods sy budsd co b Ol juandi aigy ¥ U
Figure 3: Trend of changes in the concentration coefficient of D. salina microalgae with changes in pH

ARA1


https://dor.isc.ac/dor/20.1001.1.10261354.1399.29.6.13.1
http://isfj.ir/article-1-2407-en.html

[ Downloaded from isfj.ir on 2025-12-05 ]

[ DOR: 20.1001.1.10261354.1399.29.6.13.1 ]

..@i‘d_}gouﬁ‘_}xsbuwuﬁj‘)w_}x

O‘JlSAAJ Lf.’l'.’)‘

Gloasl bbyy (P<-/+0) el il sl ond
Lz g CVAY glsl S OV LV glsl
L ool &,5laex> D. salina ooy 55 CY:f glosl,ue
D9 Seai Ol dall g, Sl yeS ol sl les
gl é iz oy laagl ols (Las bl (pizran
S iz aals AN 51 5L slepH Lo CY-:f wile

(-1 0) el azsls

9z Sleme p gilead Gy b

ouds (5591 gor 0993 65 @y ol Jolg
KBy 5 @z Gy p ocaiby SO
D. Sz, s gyslanz o25is) w0z slose!
Lols G ool ool @)l V' Jga> o Salina
5 oz O N anh o SLIE pHo il
Syleez 03555 o bl 5 gl Cyz slaasl

D. salina Suler 32 5 oud cullo 2 099855 232 ! L9 3 (252 oliwe dmalio ) Jour
Table 1: Comparison of fat content and fatty acid profile of harvested biomass of microalgae D. salina

PH o381 Seiss SsS sl
" \ /A alp Ay 3 AIY Sy il Sead
(M)O)
BFt-[Y BIFYE[A BIOAE-NY olEfE.-f NI AEIENS BIOAZ\D BlFt]-F 8/0x- /AN Vf:-C
YOOYEYYYS  YVAVEYSYT  YYVAEYNAS YYAVEANED YYIYVEEANYS YYEYHEINYD O YYAREEVY YEYA+D/- 98 12e
VYV e VV/A-£YYO VY/AOE VY VY/YYE VA VP £ VY VWEVEYAS AVYVEE A VYAEE/SVR VA C
TYAOES/YT YARQEAIYAS  FANOEAIET RANARALES EYRAEF S ey/avH/eC FYSERYSY FYASHY VSR ol
el oz
VADEIENS YAQES VD Y0k ¥VENNS YIVARYYY VEVE DAY VIYAEYYY wvsEae V#:1C
YEASEVY-T YOSEEYYS YANREVAYE YAAVEENYS Y YeESOA° Yo YSEENGY YoYYRSIOfY vy /avEY/SAR VANC
YOIVYEY/-¥R YABERY/EST RVPEEV NS YV ANEYAY YRIFARSNAS YYSVESNAD  YVSVESNG yavYEY/e FR o
S oy
gldld
VIAYE T VIASENYT ANEYOT APRROART VVOPECASS AWATENS AYARECAS VEYYRYN C VAYC
CYOELXT VAR LET A YYE LAY VYR 0% VAT YN E T VAYC
A RESY DY Y i 4 Y DY AT o NACE CEVES[YY VAN Y.:£C
IOV [AAE./-¥P INEDRS Y-:0C
VATEEET YASEONY QaVE-AAT O NNTRUME AWYEREFE AEYASEAYS  AWDARVEY AAF\RYY Y lea
e,z
el pé
YONSEANYT  YVIYEPNES  YAI-RYIE-C YANP-rAERS FYIMVEALAS YA/Ae) e D FYIDVEALAS Y FeEYNY B se)s) o
S 038
039S
(Sl
P/ 0) Ceslrjlows Gy Sl Sire BB oaims lid gt o ailinl By >
ARTA


https://dor.isc.ac/dor/20.1001.1.10261354.1399.29.6.13.1
http://isfj.ir/article-1-2407-en.html

[ Downloaded from isfj.ir on 2025-12-05 ]

[ DOR: 20.1001.1.10261354.1399.29.6.13.1 ]

@i‘dﬁbbﬁ‘)ﬁ&buwuﬁ‘k}w‘)x u‘.)ls“-‘”}u.’l-})‘
aols yo PH S ol yo 9 wis,S solawltricornutum -

03535y cldp g gilwad lp cuslie AP-Y/F
olas (Y+19) oK 5 YaNG ol  ogdle aiil o
e VL 0) NAOH 5l ssliceul L pH bl a5 wols
A+ B 1, s;lwaxsd Chlorella sp. S>3, 0 ((Vgo
Ceized Caol 0olo olidl Bl Ve U, cdale 5 oo)0
PH 5 (Y-%) ol PH (YY) |, Kea sPerez
Skeletonema costatum «s5 o0 ,o 1, (A-\Y) 3L
5 sl 18w, p 0,90 Chaetoceros gracilis
sdalie (gawwl PH 51 5YL (g5luasd o035l LIS pH
wisly & 1), Sl eSS e oL slapH
Lz ;3 Vb OH) 9eaSgp008 5 b 3k lagsstls
chle dai)liS ol Gl (B 0 e o
St Laezms ) (gilwaisd 5l am 5 J5 518 slagsslS
U}J M}Q_LC Ao ‘JL.A ks‘)’ 45 IR W) ,AZM.A W 9 6)50)‘&.)‘
w“ ) . w +2 L.
Flis o 5 GholS (zy BB sk 4 (MOT) e
o Jlal boas adl bl e Sy,
eSS e 0 Wl Ggw, cel S, sla Jgke
R PR

5 Srd 2oy S 6 KD S S e Slaalie
Lgdfd}g\‘—\\ pH)owSM)o&)m
b jo SSeal LS (ol aisd 5 oliwl 042
Ll ol o I S 005555 sjlwlaz g 0,5 sl
S oSG air b S a4 byje wlge
005)5| d”ﬁ) ‘UJ‘ » cj)l: ML! u.w.s Ja_,..?u» )o éﬁ}yﬁ
G o je y0 cuiS o 4 o GeS g0
@ 90352 (09 Rl L g 0 Sy g (o, SO
3,55 ol g slwasd g olasil lie jo (g lo g glas
ol o el Lalss (oo bl Sl gy, il
e Ve B PH=YA o Ll oyl on VL e
035555 5l &S o PH pl o aS Lregpds du,
e Ve MY e 4 s oS 0b LSS Sls
Dy e g 500,08

Spy Mz U cov bSilen, cily anls
bogas) Joho S5 ojlail il LSl 5 ) colais]
Slge spax g ook (xhaw 5)LE (9,50 0-0- ,lab
0oy )91......4 e séﬁ‘j B WLQHT %ALY .la...?bo o ‘_JT
Slbl OT L alie JBs S s ,o bbSil> 3,
sl sy, ((Yang et al., 2016) so5 o K0S
Wuet) o,ls 5425 005555 ceiilil g (-F+ JI-ViomV
56 asdllas opl o .@l., 2012; Perez et al., 2017
b pH S S b gleasd gy gl eolarwl
Slsalie b owyp D.osaling >y, 0 cans
o 00iiS iz oole 3l eolawl jaas aS” sly lis ol
o9 e pae cams lis as cwl caid ol
VeN0 ol g, Sl ol sl b sjleansd
dlboe 95

SIS o9 L oS ols plis udod opl 5l Jeol> gl
Mgy 5 Sl gl F U PH alS 5 gy
Sl oaid ol Sl 5, slo Joluw olissl g (o5l aid
ciS e b > 5l pH ol a5 J
3 6y sire ol o AIY-9/A als o pH
@ ahis ol 5l bl ol Jol> o ,08e Gl 4 PH=Y/A
PH=VY b S lase 45 odus S 50 ol 38l o
50 0,55 ol gilwans) leadly jo (g lo gme 3G
Sl eSS e o 6,80 cl A=V pH als
Gl Gl made S joe (i polie 5 oL
4 bype Wlgiee SL cul0g 5L 3,90 PH a2
b ol o Sl e Jsho oo b plod (g5l Jus
FbB adize plo Oldllhs b mls p) asl asie
Phaeodactylum 4 Nannochloropsis oculata

! Autoflocculation
V¢


https://dor.isc.ac/dor/20.1001.1.10261354.1399.29.6.13.1
http://isfj.ir/article-1-2407-en.html

[ Downloaded from isfj.ir on 2025-12-05 ]

[ DOR: 20.1001.1.10261354.1399.29.6.13.1 ]

30 Canl S0 (Jlie (gl 05 dwlbre o Al
oz Ol 5 Ol Sleasd boogicey cuilsy 59)l5e
S5 L oyl Fabe a4 ggjie Fomlb B
Ol 2 odle Sl iey oz Ol b 0S Sse il
L o) g slyp Jgame adgi Buan 4 (50)l50 )0
Sl Gl 5l Dglae sy (g, eVl Ll 2y
Sy90 gldlynd Wiz opz gleasnl b JoSe adg a5
049y Btz ol 5l el Cawody bl wlul el L
ol y gly olds pH ol s b glead
G ¢l cwl cale Ldle Mbgs Sl 009355
756 g eSS gy0ee Sras (e Gaile, JSlas
Eoz 03565 oy Sl 5 )z G p ol ke
ol yig (aio b (2Baslejl wlidie 10 ous (554
cdon Vb slo PH o mrows 905 008 (2al33l (liee
oy 5 Cloy Hlosily b elol 00,8 pelats
5l ools e cawlie YA alais o PH Jadis
Sl 005565 3 2z Gleasl 5 oyx Ol kS
Syl Jrwgie Cumdy 550 PH jo sud (58] ez
23k @55 Gro g YU slaanie 4 az g bocnlply
Sl 5 Cbls o Saio olidio )0 Gaudy il SST
olazdl 5 ogl asi gly PH=YA o Ll Silss

il o cenlio

108 g S

S B QLA 5 e cwl) )
oisn onl bl o jlelr 9o slel s wlisss
DS oo (Sl0y08 5 S

&b

9345 s20 & o Jd (Sl wp (2o p o595
dguS 3, (Spirulina platensis)  sldg ol
S 5T slaes 3T colad p gunS 18 g 00
o) 85 bazgx sdae ol an colil g
AYANEP (V) Y )l odls sole aloee (YA
DOI: 10.22092/1SFJ.2020.121802

Y

oSl i) cedls p (g a5 wiidls plo ol plade
Teixeira ) oo sl OV gamme CuisS [0 coge ik
W al> 6 40 13 (et al., 2012; Kwon et al., 2014
FBon 5 27 GEe Sy STl 36
Mlbgs Sl 32y (o9 g 039555 @2 Slades
S ol olis bt wad T s gslaen Llle
P CYF aile gldl e wim oz slooul sgize
45 5L sl pH 5 CY-:0 o AUA 51 5YL slapH
sloaral 9 252 Ol (g 5l Csl a8l palS
@8 PH Rl iy, b ooas a3 edsis; <y
g oS dalh glyie a4 et ile by, 4 Ced
&leex D. Salinaesss; <y sloal Ly
ez sbassl 51 YL we ) e il L ooad
=l () Jgox) ol olas CIAY 5 CYA: Chsee
3 sl slajleansd 5l eslital oley o selive
(Wuetal., 2012) oi ssalze N. oculat S>3,
30 dgzge > sbhacwl A wakxe  lacedls
Oy il aoe Jalse 5t cov casa S,
Borowitzka, 2013; ) syl 8 pH 4 Lo
a>,51 (Moheimani, 2013; Ahmed et al., 2017
Gl Dol (YVP) oK o YaNg b jo
L Chlorella sp. S>3, o, slbawl oS5 5o
Sbale o Golay clbla sezg Cubilo g, 4 azgd
Ol e wlgs oo VIS 5 Mbgs Sl iy (Jokoo o)l00
ol oyl Ll Slbgs oy, sl s
Algiee ol Jsho S35 laard LS5 5 0,105 adls
PH ail Seelpm ol e 50 cov Gada
2ed alié lhag) (2l s col See LIS
ssb 4 o Bas &S (Sj90 )3 dw o0 SR (nlple
aile gldlpd v o glaaral b (Jyame o3y
Sheslawl flie g £95 bl sl CY-0 L C Y-F
BB A 5.5 & jgo i blisl g B b b jluazsd
lal jo oS cwl o] cals p bg, bkl fgelpm axos
i 2l Jyaze 9 038is) Wyl Bue Wb
Rk YL oy mxe bl Glapienw 0 005
LSS L Jyame o adgi glp ool plos slaasy 30


http://isfj.ir/article-1-2186-fa.pdf
http://isfj.ir/article-1-2186-fa.pdf
http://isfj.ir/article-1-2186-fa.pdf
https://dor.isc.ac/dor/20.1001.1.10261354.1399.29.6.13.1
http://isfj.ir/article-1-2407-en.html

[ Downloaded from isfj.ir on 2025-12-05 ]

[ DOR: 20.1001.1.10261354.1399.29.6.13.1 ]

M‘Jﬁbbﬁ‘)ﬁ&}h@&})w‘)x

O‘J&AAJ Lf.’l'.’v)‘

Ben-Amotz, A., 1999. Dunaliella f-
carotene.In: Seckbach, J., (ed) Enigmatic
microorganisms and life in extreme
environments. 1 rd edn. Springer,
Netherlands, UK. pp. 399-410

Bligh, E.G. and Dyer, W.J., 1959. A rapid
method of total lipid extraction and
purification.  Canadian  journal  of
biochemistry and physiology, 37(8): 911-
917. DOI: 10.1139/059-099

Borowitzka, M.A. and Borowitzka, L.J.,
1988. Micro-algal biotechnology,
Cambridge University Press, Cambridge,
UK, 488P.

Borowitzka, M.A., 2013. Dunaliella: biology,
production, and markets. In: Richmond, A.
and Qiang-Hu, E., (ed) Handbook of
microalgal culture. 2rd edn.Wiley, New
York, USA. pp. 359-368 .

Cakmak, VY.S., Kaya, M. and Asan-
Ozusaglam, M., 2014. Biochemical
composition and bioactivity screening of
various extracts from Dunaliella salina, a
green microalga. EXCLI Journal, 13(3):
679-683. DOI: 10.17877/DE290R-6669

Kwon, H., Lu, M., Lee, E. Y. and Lee, J.,
2014. Harvesting of microalgae using
flocculation combined with dissolved air
flotation. Biotechnology and Bioprocess
Engineering, 19(1): 143-149. DOL:
10.1007/s12257-013-0433-y

Liu, J., Zhu, Y., Tao, Y., Zhang, Y., Li, A,, Li,
T., Sang, M. and Zhang, C., 2013. Freshwater
microalgae harvested via flocculation induced
by pH decrease. Biotechnology for Biofuels,
6(1): 98-103. DOI: 10.1186/1754-6834-6-98

op (G5 wp P el g (LS S

(SIS o § JS Sl B sl S

a9 golwasd IYAY g (2B 9.l 29y e

pole dolilad . wgomiin Sl 9S00 5l e

DO-F7 F (sr9, sl 5 2SS

g o3 9T oy ey oSy o N3 Gedno

oo S5 Selzi,y peese silula VA

Electro-Coagulation- x4, L .Chlorella sp.

3959 5 Siglend (ele 4,25 Flotation

YY-FA (O Ly

CoblB ) AYAA (g odly wado g T ol y39

9 olys i ¢l Chlorella vulgaris il

oolitsl b wglite e Lyl g cilale o oland

YA (Olnl Ot pode aloa s o as)

DOl: AYY-YAY (V)

10.22092/1SFJ.2019.118936

Aasen, A., Eimhjellen, K. and Liaaen-
Jensen, S., 1969. An extreme source of
beta-carotene. Acta chemica scandinavica,
23:2544-2549.

Ahmed, R.A., He, M., Aftab, R. A., Zheng,
S., Nagi, M., Bakri, R. and Wang, C.,,
2017. Bioenergy application of Dunaliella
salina SA 134 grown at various salinity
levels for lipid production. Scientific
Reports, 7: 1-10. DOI: 10.1038/s41598-
017-07540-x

Ali, H.E.A., Shanab, S.M.M., Shalaby,
E.AA., Eldmerdash, U. and Abdullah,
M.A., 2014. Screening of microalgae for
antioxidant activities, carotenoids and
phenolic contents. Applied Mechanics and
Materials, 625: 156-159.
DOI:10.4028/www.scientific.net/ AMM.625
156

VYA


http://isfj.ir/article-1-2035-fa.pdf
http://isfj.ir/article-1-2035-fa.pdf
http://isfj.ir/article-1-2035-fa.pdf
http://isfj.ir/article-1-2035-fa.pdf
http://isfj.ir/article-1-2035-fa.pdf
https://dx.doi.org/10.1038%2Fs41598-017-07540-x
https://dx.doi.org/10.1038%2Fs41598-017-07540-x
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.4028%2Fwww.scientific.net%2FAMM.625.156?_sg%5B0%5D=9cOpDHQnLsSt_0qkVAbVo6jYFXLIN0M6EAHbbgTQwCoa76yfTRAWYGAY848-IGRMpS7R1WrFpe6TJwKjydpZ_tfTjA.uAKrOXaoexLs7VLFHsRZuwYneznOif2W_roC0TuaNuI6QZ8eSxHg6Btxf3suCQb2FeI3DoWlLuQSknvHpcrjzA
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.4028%2Fwww.scientific.net%2FAMM.625.156?_sg%5B0%5D=9cOpDHQnLsSt_0qkVAbVo6jYFXLIN0M6EAHbbgTQwCoa76yfTRAWYGAY848-IGRMpS7R1WrFpe6TJwKjydpZ_tfTjA.uAKrOXaoexLs7VLFHsRZuwYneznOif2W_roC0TuaNuI6QZ8eSxHg6Btxf3suCQb2FeI3DoWlLuQSknvHpcrjzA
https://doi.org/10.1139/o59-099
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.17877%2FDE290R-6669?_sg%5B0%5D=sIlOGVxYHOaK7ZWVt2G4UAt6ISVpsi7NP2-jMuMxmwv4UZR5X7LjCDVkakFd0hDDyopsVyweL4A0jFd0BL2_bObBaA.NR1Ktr2IQkNbX_DJrG09pGhozA6wwATHrURAgFC0JA6SguS5lCjsmXIAPk0I6VixY8lzr8hYi7hMwDeouWb49w
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.1007%2Fs12257-013-0433-y?_sg%5B0%5D=neOAq9VBGXyq1T14uxPfwKh-08sfHNGpX5NmaqVh832FX-reGHr8ZGJVWiqYEI7Hz69kum7fc04M-8QrT3cExPtQDw.6BP6HreN26rMuVfzRy2hXub2lIkqY90DAEV3GiGapKOA8K_m3YpjfPX_a29oyJ_NN4UAKCzzRI_u8SO1mhe3Bg
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.1186%2F1754-6834-6-98?_sg%5B0%5D=F-VIoqqggbMYQRdUw7ZmKy9cHkvd0zoUvH3ctMEURPhgYtSHJioxBw1wDprxgSzzFdtpO93SyFQSukeZHHjtWpO_6A.0tZAilFRYmJidxAOKQGqXdrXGBMz8HHo7euZwbn9Kb_jdefcV_PPTGYlVH-YLmRV7YoM9hSYaWjq93JICRzdCQ
https://dor.isc.ac/dor/20.1001.1.10261354.1399.29.6.13.1
http://isfj.ir/article-1-2407-en.html

[ Downloaded from isfj.ir on 2025-12-05 ]

[ DOR: 20.1001.1.10261354.1399.29.6.13.1 ]

M‘Jf&bﬁ‘)ﬁ@buwuﬁj‘)w_}_ﬁ

Q‘J\SAAJ Lf.’l'.’v)‘

Maji, G., Choudhury, S., Hamid, S.,
Prashanth, R. and Sibi, G., 2018.
Microalgae harvesting via flocculation:
impact of pH, algae species and biomass
concentration. Methods of Microbiology
and Molecular Biology, 1: 106-110. DOI:
10.31021/mmmb.20181106

Mercz, T.l., 1994. A study of high lipid
yielding microalgae with potential for
large-scale production of lipids and
polyunsaturated fatty acids, Murdoch
University.

Milledge, J.J. and Heaven, S., 2013. A
review of the harvesting of micro-algae for
biofuel production. Reviews in
Environmental Science and
Bio/Technology, 12(2): 165-178. DOI:
10.1007/s11157-012-9301-z

Moheimani, N.R., 2013. Long-term outdoor
growth and lipid productivity of
Tetraselmis suecica, Dunaliella tertiolecta
and Chlorella sp. (Chlorophyta) in bag
photobioreactors. Journal of Applied
Phycology, 25(1): 167-176.  DOI:
10.1007/s10811-012-9850-0

Morowvat, M.H. and Ghasemi, Y., 2016.
Culture medium optimization for enhanced
B-carotene and biomass production by
Dunaliella salina in mixotrophic culture.
Biocatalysis and Agricultural
Biotechnology, 7 217-223. DOI:
10.1016/j.bcab.2016.06.008

Pal, D., Khozin-Goldberg, 1., Didi-Cohen,
S., Solovchenko, A., Batushansky, A.,
Kaye, Y., Sikron, N., Samani, T., Fait, A.
and Boussiba, S., 2013. Growth, lipid

production and metabolic adjustments in
the euryhaline eustigmatophyte
Nannochloropsis oceanica CCALA 804 in
response to osmotic downshift. Applied
Microbiology and Biotechnology, 97(18):
8291-8306. DOI: 10.1007/s00253-013-
5092-6

Perez, L., Salgueiro, J.L., Maceiras, R.,
Cancela, A. and Sanchez, A., 2017. An
effective method for harvesting of marine
microalgae: pH induced flocculation.
Biomass and Bioenergy, 97: 20-26. DOI:
10.1016/j.biombioe.2016.12.010

Sanyano, N., Chetpattananondh, P. and
Chongkhong, S., 2013. Coagulation—
flocculation of marine Chlorella sp. for
biodiesel production. Bioresource
Technology, 147: 471-476. DOl:
10.1016/j.biortech.2013.08.080

Spilling, K., Seppala, J. and Tamminen, T.,
2011. Inducing autoflocculation in the
diatom Phaeodactylum tricornutum through
CO 2 regulation. Journal of Applied
Phycology, 23(6): 959-966.  DOI:
10.1007/s10811-010-9616-5

Spolaore, P., Joannis-Cassan, C., Duran, E.
and Isambert, A., 2006. Commercial
applications of microalgae. Journal of
Bioscience and Bioengineering, 101(2): 87-
96. DOI:10.1263/jbb.101.87

Teixeira, C.M.L.L., Kirsten, F.V. and
Teixeira, P.C.N., 2012. Evaluation of
Moringa oleifera seed flour as a
flocculating agent for potential biodiesel
producer microalgae. Journal of Applied

114


https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.31021%2Fmmmb.20181106?_sg%5B0%5D=WlLGtezoyghpC24rH_nA4Id7DCBsYf4n31OCtBpKimr9_xZ5NBBQWVQBHSU3t5ZLhqmJjRKAeAlM_35lg4s2Wp0PZA.Z-aP2r6zHfRm2Teppt4Peu5oe3v-ytGCIX9Q2CCTJLR0Pbp6wOXjfXMTvUFcYKLmN6IlZFeHuP7MSnlYexMHVw
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.1007%2Fs11157-012-9301-z?_sg%5B0%5D=Aqb1b-mO3XvANNyuOXtXjwETsvWgV8WNcfNPvvOHKxqWViEGWyokv-M514DsJi1ibjXi4Ruj917hLRezuf1yha1emQ.5cAMXESIUlAdDJpyriXsnsYBspB79veePiLUxylJ5aEMc57Fdi6IQDwNoT7iH36oWIa-GLLr6RV6e8rsIuGvcw
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.1007%2Fs10811-012-9850-0?_sg%5B0%5D=H42AtqZCxA_ROynXxpPCmCuLj1M_u0iqO0_1cXdSKbYooBl5bRZYc5Ox76aH5M7Ih_jTzPUbVt1-9aFa6hd-8f_Tvw.IVjjnnUJpEKEQghjKF9PBcRI33pb8Ty2n_5xxpY_Oz43UYiguls3isIoLLI1XAnCUkkkXLC1r8ekIlq40C4Wyw
https://doi.org/10.1016/j.bcab.2016.06.008
https://doi.org/10.1016/j.biombioe.2016.12.010
https://doi.org/10.1016/j.biortech.2013.08.080
https://doi.org/10.1007/s10811-010-9616-5
https://doi.org/10.1263/jbb.101.87
https://dor.isc.ac/dor/20.1001.1.10261354.1399.29.6.13.1
http://isfj.ir/article-1-2407-en.html

[ Downloaded from isfj.ir on 2025-12-05 ]

[ DOR: 20.1001.1.10261354.1399.29.6.13.1 ]

M‘Jﬁbbﬁ‘)ﬁ&}h@&})w‘)x U‘J&@Ju'.’l'.’)‘

Phycology, 24(3): 557-563. DOI:
10.1007/s10811-011-9773-1

Vandamme, D., Beuckels, A., Markou, G.,
Foubert, I. and Muylaert, K., 2015.
Reversible flocculation of microalgae using
magnesium hydroxide. BioEnergy
Research, 8(2): 716-725. DOl:
10.1007/s12155-014-9554-1

Widowati, 1., Zainuri, M., Kusumaningrum,
H. P., Susilowati, R., Hardivillier, Y.,
Leignel, V., Bourgougnon, N. and
Mouget, J.L., 2017. Antioxidant activity of
three  microalgae  Dunaliella  salina,
Tetraselmis chuii and Isochrysis galbana
clone Tahiti. Paper presented at 2nd
International Conference on Tropical and
Coastal Region Eco Development, 0P
Conference Series: Earth and
Environmental Science, IOP Publishing,
012067, February 2017. DOIl:
10.1088/1755-1315/55/1/012067

Wu, Z., Zhu, Y., Huang, W., Zhang, C., Li,
T., Zhang, Y. and Li, A., 2012. Evaluation
of flocculation induced by pH increase for
harvesting microalgae and reuse of
flocculated medium. Bioresource
Technology, 110: 496-502. DOl:
10.1016/j.biortech.2012.01.101

Yang, F., Xiang, W., Fan, J., Wu, H., Li, T.
and Long, L., 2016. High pH-induced
flocculation of marine Chlorella sp. for
biofuel production. Journal of Applied
Phycology, 28(2): 747-756. DOI:
10.1007/s10811-015-0576-7


https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.1007%2Fs10811-011-9773-1?_sg%5B0%5D=ahYwr8dN8ziqbU9RNFRLnIn-NnYBzNSaLqY1RRs95EtTFp9KxJ02BWzzvqF8Cm46um70Cp9FEIIa6R2OW7w4X3SYdQ.-gczyShsgonLrjjHxmafkpAOvjD9KWMeUtnOLgfd5Gn9PtTouN8bs1CF_VkZKj8P1-mq97RuHq5Yqxq15fxmig
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.1007%2Fs12155-014-9554-1?_sg%5B0%5D=dNnk8ACo4dM9elEiEdn94RPCKj0P7r13M5ClcJTOsNjUxUJ77WGgRU2FLOHBMGmBjw1oR685oWBtDXDqotavtV2BmQ.weofFB32nCXQH-AT_Czxxsc8-MorHfITylNNcCg-gF9LF8r7Z6FZbLOsov_eQjFHnOd5mAec1kvj_Ld5RFxCWA
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.1088%2F1755-1315%2F55%2F1%2F012067?_sg%5B0%5D=e04SaZ_Zcbriiu_oKwMSYgGE2Q08EfR5wMMR6cEFYFKoy7Y5tnYM2G54bJgJYxOkCBBM5Q00Z-_tQtwl5B7XB-0E4w.yhpCKf_rtBsjNDrjUBkP-_NuvMHemkSaG7adSUjJVzKg-dAOIQvCnHmQfBbqvzI9297mDGMJ7Tk9CiezeaJdsw
https://doi.org/10.1016/j.biortech.2012.01.101
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.1007%2Fs10811-015-0576-7?_sg%5B0%5D=hOakEHb_H0AbIFpZGfVgGnvy-k8rjTb_obWiSjMDx0t7HAj1CggcE9ulJUi9w70PtOoZPE5aF_5tOS3H5BbXgXpWIw.HKvf1kKckt850yu-ZMzLZ4tt_Rlb-XFaOIQ7Ybi_DpPGDtR1MRcmL-hmtJmf-l5Z72zlz4_N26CRbbZA5TmOIQ
https://dor.isc.ac/dor/20.1001.1.10261354.1399.29.6.13.1
http://isfj.ir/article-1-2407-en.html

[ Downloaded from isfj.ir on 2025-12-05 ]

[ DOR: 20.1001.1.10261354.1399.29.6.13.1 ]

Iranian Scientific Fisheries Journal Vol.29, No.6

Evaluation of flocculation induced by pH increase on harvest efficiency and fatty acids
content of microalgae Dunaliella salina, isolated from Lipar lagoon- Chabahar

Arbabi, S."; Akbary, P.; Aminikhoei, Z.2*
“zamini.41@gmail.com

1-Department of Marine Sciences, Chabahar Maritime University, Fisheries group, Chabahar, Iran.
2-Agricultural Research Education and Extension Organization (AREEO), Iranian Fisheries Science
Research Institute (IFSRI), Chabahar Offshore Fisheries Research Center, Chabahar, Iran.

Abstract

Today, microalgae are considered as an important source for the production of biofuels and
pharmaceutical products. However, the lack of an efficient and economical method for
dewatering and harvesting their biomass is is an important challenge to achieve this goal. The
important issue for choosing the harvesting method are species characteristics, final product
value and energy consumption. Therefore, in this study, the effect of flocculation method with
pH change technique (range 6 to 11) using sodium hydroxide and hydrogen chloride on
harvesting efficiency, and fatty acid content of Dunaliella salina was tested. The results of
this study showed that with the addition of sodium hydroxide and increasing the pH from 8.2
to 9.8, the flocculation process increased upwards from 18 to 90% and then remained constant
until: pH 11. In contrast, increasing hydrogen chloride and creating an acidic environment up
to: pH equal to 6 had no effect on clot stimulation. The highest coefficient of biomass
concentration was observed in alkaline treatment with pH: equivalent to 9.8 which was 10
times the initial concentration (at pH equal to 8.2 the effect of alkaline pH induction technique
and the centrifuge technique on the fatty acids content of biomass was tested. In the next
stage, the effect of alkaline pH induction technique and the centrifuge technique on the fatty
acids content of biomass was tested. The analysis showed that the percentage of lipid and
fatty acids of harvested biomass were significantly different from each other. Based on the
obtained results, the flocculation method by increasing the pH by 9.8 is a simple and
relatively inexpensive technique with high efficiency and is suitable for harvesting Dunaliella
salina microalgae for specific purposes.
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