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1.687138+.00171
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1.676327+.00014
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1.697941+.00001

0.412658+.0002
0.412351+.001
0.411188+.000

0.410525+.0001
0.413234+.0001
0.410512+.0005

0.409085+.0004
0.410842+.0001
0.410393+.0001

0.413492+.0002
0.40752+.0005
0.408228+.0003

10000 Lux
1500 Lux
b
10000 Lux
1500 Lux

Jals

10000 Lux
1500 Lux

Jals

10000 Lux
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Jals

15 g/L

25 g/L

40 g/L
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99.98+.001  99.61+.01 = 100+.00 100+.00 100+.00 @ 100+.00 100+.00 @ 100+.00 = 100+.00 = 100+.00 10000 bl
99.98+.001  99.74+.01  100+.00 100+.00 100+.00 100+.00 100+.00 100+.00 100+.00 100+.00 1500
99.99+.001 = 99.73+.01 = 100+.00 100+.00 100+.00 100+.00 100+.00 100+.00 = 100+.00 @ 100+.00 sl
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G09S (o 4I> (Sxe WSS 3529 a8 (xe &1 gy 73 e il 00 15T A wlw! (£ SE ) bpuSle Joua 55 00 (39,155
(P> 0.05) aiil oo obulojl

1

2 3 4 7 8 9 10

ol 10000 0.861+.002 = 50.03+.01 234+.001 449+.000 756+.012 879+.01 962.21+.01 990.6+.00 1005.41+.00 1020.45+.01
1500 0.863+.001  51.01+.01 239+.032 448+.021 759+.00 879.02+.02 962.02+.02 990.07+.04 1005.08+.03 1020.024+.01
wls 0.861+.002 = 52.14+.01 236+.012 449+.032 759+.021 879.46+.02 962.52+.03 990.41+.01 1005.42+.01 1020.48+.05

15 10000 0.852+.001  52.11+.01 237+.002 447+.031 751+.01 879.51+.02 962.54+.02 990.56+.01 1005.56+.00 1020.51+.03
1500 0.911+.001 = 52.05+.01 232+.012 441+.012 750+.05 879.36+.01 962.37+.03 990.36+.02 1005.36+.02 1020.39+.04
wls 0.867+.000  52.45+.01 235+.001 439+.018 752+.011 879.27+.01 962.56+.02 990.56+.01 1005.56+.03 1020.56+.01

25 10000 0.901+.00 50.01+.01 234+.003 446+.013 759+.020 879.86+.03 962.85+.01 990.89+.00 1005.69+.00 1020.85+.03
1500 0.871+.001  53.01%.01 234+.012 447+.020 754+.011 879.61+.021 962.65+.04 990.61+.01 1005.61+.02 1020.61+.02
wls 0.887+.001 = 51.00+.01 238+.021 429+.021 751+.03 879. 67+.01 962.26+.01 990.22+.01 1005.28+.04 1020.22+.01

40 10000 0.808+.010  52.02+.01 235+.012 440+.030 756%.010 879. 83+.03 962.98+.04 990.48+.02 100504+.01 1020.90+.03
1500 0.872+.001 = 51.01+.01 237+.011 448+.011 753+.021 879.25+.021 962.79+.05 990.07+.02 1005.36+.01 1020.61+.00
swls 0.863+.003 ~ 52.09+.01 233+.032 441+.022 757+.04 879.75+.02 962.75+.01 990.79+.01 1005.79+.04 1020.79+.01
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;0o (S w23 U Jol 59, 31 ouwd iy pai sbd,lewd ;> Nannochloropsis oculata s 1, s Jokw ;3 dwigd 5 olime (O Jgis

EBOg )5 oy JId (ro BWA] 393 g pu e &y Bgy 50 e wiwil o0 )0 dw ] pa(E SE ) b pSibe Josa 55 ol (yi,155
(P>0.05) ail oo (onislo 3

0.287+.002 16.67+.002 78.12+.002 149.67+.002 252.02+.002 293.38+.002 320.67+.002 330.35+.002 335.84+.002

1500 0.283+.001 17.01+.01 79+.032 148+.021 259+.00 279.02+.02 362.02+.02 330.07+.04 335.08+.03
wls 0.261+.002 17.14+.01 76+.012 149+.032 259+.021 279.46+.02 362.52+.03 330.41+.01 335.42+.01
10000 0.282+.001 17.11+.01 77+.002 147+.031 251+.01 279.51+.02 362.54+.02 330.56+.01 335.56+.00
1500 0.281+.001 17.05+.01 82+.012 141+.012 250+.05 279.36+.01 362.37+.03 330.36+.02 335.36+.02
wls 0.217+.000 17.45£.01 85+.001 139+.018 252+.011 279.27+.01 362.56+.02 330.56+.01 335.56+.03
10000 0.291+.00 17.01+.01 84+.003 146+.013 259+.020 279.86+.03 362.85+.01 330.89+.00 335.69+.00
1500 0.281+.001 17.01+.01 84+.012 147+.020 254+.011 279.61+.021 362.65+.04 330.61+.01 335.61+.02
wls 0.237+.001 16.00+.01 78+.021 149+.021 251+.03 279.67+.01 362.26+.01 330.22+.01 335.28+.04
10000 0.288+.010 17.02+.01 75+.012 140+.030 256+.010 279. 83+.03 362.98+.04 330.48+.02 335.04+.01
1500 0.292+.001 17.01+.01 77+.011 148+.011 253+.021 279.25+.021 362.79+.05 330.07+.02 335.36+.01
wls 0.263+.03 17.09+.01 83+.032 141+.022 257+.04 279.75+.02 362.75+.01 330.79+.01 335.79+.04
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Lol olaid] 2gd 4 1) pow 45,
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395 ke 9 59y 99 Sloj dlold ;5 osds iy yas sla a5 cov N oculata Sils 5, 51 oads 2l Seinl dud )3 39390 Ly (sladu] oy
55,5 )5 aunlin 30 55 TAG ol 5 £ledld ludl oy islate] ol smpad <canl 033 IS TV Jpir 3 35 Jloel 5| o
(C18:1N9) K.J5) dpl (C16:0) tpusl Seteally 5] 5 e 59> Bigms s 5 99 S b glelyst g ol o ypeslots] 3o o
Oy sl bajles ples > N oculata oxgicun; ;5 45 sl o)lis gols (C18:3n3) gt sl 4 (C18:2n6) Sdlgi sl
Slas oo (=Y Jyiz) (C220613) K3g5035553 2ol (CL6110) Syl 2l (C16) i Szl 5 ke e
ol Sl Bl &5 05 osnlie Sila sy ol 53 (C24:1N9) Sig)50 sl 5 (C24) S puogiSd Jols ()5 YY ) 53k 02
590 e 99 2 W0 O (55 9 V8- LUX y55 s 5 amls (59 9 )0+« LUX ,5 sl L slalas 10 Sigygh sl Yo oy
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340.76+.002
340.024+.01
340.48+.05

340.51+.03
340.39+.04
340.56+.01

340.85+.03
340.61+.02
340.22+.01

340.90+.03
340.61+.00
340.79+.01



VFeY olyen g e ety 32 (08 5900 599 D) (2 bronnloSy 8 oo (sl yi5 5l

23lio (SiA (439 (wlow! g oa—d iy px3 5 ylewi 3 Nannochloropsis oculata Suds 51, (ot bowmign S 55 3o yd (5 Joua
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(P> 0.05) sy o 15 sino

Salinity Light Protein Carbohydrate Moisture
(afl) Intensity
(Lux)
Control 10000 38.8398+0.30869° 14.5117+0.29176° 14.4897+1.96208° 9.0258+0.76062* 26.5323+1.79876°
1500 41.9500+1.08717°¢ 19.1099+0.30381° 12.3082+1.11205¢ 7.5192+0.68489° 17.1599+1.14652¢
Control 33.4123+0.93812° 20.6252+0.84995% 17.6888+1.57915° 7.5462+0.22295° 21.5945+1.42316¢
15 10000 37.9119+0.58510° 13.8711+0.31378° 14.2471+1.33962° 9.0434+0.71632* 28.1621+1.40071°
1500 43.4745+1.08717° 15.4489+0.22126¢ 5.1773+0.69867¢ 7.8136+0.26280° 28.2608+1.47287°
Control 35.3016+0.44406 16.5797+0.23578° 21.2645+5.55766° 8.0518+0.10141* 16.5202+6.00513¢
25 10000 39.6160+0.24663¢ 11.9793+1.178559 8.4225+0.83592° 8.4394+0.19919° 36.0788+1.14652°
1500 42.8779+0.96584° 17.6129+0.56099° 1.0306+3.85301 9.1246+0.17221* 24.6258+0.84409¢
Control 36.4378+0.32800° 17.9061+0.60059° 21.3457+1.39448° 7.3345+0.19061° 20.4482+1.15409¢
40 10000 37.6041+0.53848° 12.7036+0.32193" 10.0269+1.09743¢ 6.8291+0.11681° 40.1114+1.74767°
1500 45.2722+0.79619° 10.5876+1.32748¢ 7.8228+1.78959° 6.3321+0.24677°¢ 33.2704+0.77996°
Control 40.3737+0.26024¢ 15.6716+0.58788¢ 0.4593+1.39448' 7.7240+0.24987° 31.1643+0.63857"

O ol Gl oyt Veees LUX 9 st 930 O (6y58 jlows o (ESFA) glsl 0 (sladnl ggomme (lime cp i
cos (EPUFA) slilpésis Gy sladenl lime pyidn 9 Voo s LUX o <id 9 Y0 O/ jlos cov (EMUFA) glusl e S

oS 5 i S e Sy polate b ppmen cond ol 5 Jlesl g, ¥ S jlam aw pa Ve LUX g5 s 5 V0 O Lo
Joged) 2 Al tolejl slaog,S o 455 Jlos! 5l o gy sl 5 3 SPUFA & SMUFA 3 ZSFA g game cns s (sl
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Wl alio By o by pai g low jd (Wi Jlas! 51 s 395 skez 9 99 ZPUFA & ZMUFA 5 ZSFA gg0t0 G () 415900
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(P > 0.05) Cawl I3 ino SYE] ouss

Experimental Treatments:1: light 10000 lux, salinity normal;2: light 20000 lux, salinity 15g/I; 3: light 10000 lux, salinity 25g/l;4: light 10000 lux,
salinity 40g/1;5: light 5000 lux, salinity normal;6: light 5000 lux, salinity 15g/1; 7: light 5000 lux, salinity 25 g/I; 8: light 5000 lux, salinity 40 g/I;9:
light 1500 lux, salinity 15 g/lI;10: light 1500 lux, salinity 25 g/I;11: light 1500 lux, salinity 25 g/lI;12: light 1500 lux, salinity 40 g/l;
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Nannochloropsis oculat Suds 35y 30 GleT i sbeg S 30 doyd coms 3 w2 o] cuS 5 (Y Jgus

C22:6n3 C24:1n9 XSFA IMUFA XPUFA

sall 10000 2 day 1.65+0.05° 6.49+0.51° 1.43+0.08° 18.91+0.88° 1.43+0.09 1.59+0.37¢ 38.61+1.43° 22.87+1.23° 37.16+1.87° 22.17[;:1 66.87[7:0
1500 1.65+0.45° 14.46+0.33* 1.89+0.05° 26.23+1.51* 0.95+0.17 5.67+1.05° 34.32+.521° 23.13+4.52° 43.33+2.25% 32381;3 625())25;:1
sals 13.79+0.25% 6.20£0.92° 1.47+0.54° 3.70+1.58°¢ 0.38+0.20 0.25+0.88°¢ 38.62+1.67° 26.19+0.39° 30.85+1.76° 3..205]%0. 7039231
10000 4 day 1.65+0.45° 15.13+1.25% 0.89+0.05° 11.23+0.60° 0.95+0.17 10.12+1.10° 37.82+1.81° 25.07+0.61° 36.50+0.64° 20.5524.]:0 702164:t
1500 1.21+0.23° 15.20+0.30? 1.05+0.28° 11.18+0.25° 0.89+0.13 10.24+0.10° 36.41+1.02° 21.1072+1.94° 44.76+.89° 215386;:2 73?831.
sals 13.37+0.26% 6.12+0.60° 1.85+0.38° 3.38+0.30°¢ 0.42+0.15 0.55+0.22°¢ 37.42+5.43° 25.9788+1.68% 31.91+1.74° 392321 69(.350031
159/l 10000 2 day 1.47+0.20° 8.49+0.40° 1.55+0.15° 11.60+1.57° 0.530.10 2.35%0.73°¢ 43.78£1.1° 23.8737+0.37° 30.20+2.22° 15]..35;:0 71?.?3?1
1500 1.74+0.40° 13.16+0.59* 0.14+0.05° 13.10+0.47° 1.27+0.17 4.43+0.13° 45.10+2.4° 21.0815+0.80° 32.09+1.13° 1898?{:0 72:2111
sals 2.06+0.23° 12.57+2.21* 1.07+0.02° 11.77+2.19° 2.65+0.27 0.72+1.36° 46.9+1.62° 24.81+.091* 28.57+0.69° 12?12231 72:%?)?0
10000 4 day 1.82+0.14° 13.44+0.61° 0.68+0.11° 11.67+2.83° 1.55+0.54 1.73+0.53°¢ 47.99+2.212 23.60+1.43° 29.49+3.60° 1276?)33 72l.3é78a10
1500 1.41+0.17° 5.38+0.52° 1.07+0.07° 21.62+0.77% 2.02+0.56 10.60+0.33* 35.40+2.48° 15.35+1.36° 47.0+1.01* 32052;11 6422250
sals 1.04+0.20° 11.73+1.06° 0.48+0.32° 6.06+0.76° 0.14+0.04 0.63+0.13¢ 48.28+0.99* 26.59+.23% 25.79+0.88° 6.;‘.?%2. 7538:;31
259/l 10000 2 day 1.31+0.11° 7.93+0.16° 0.60+0.37° 11.59+1.13° 0.14+0.01 5.86+1.03° 43.93+0.28° 23.05+3.48° 30.90+3.39° 17?]%0610 72-.95‘213
1500 1.74£0.12° 13.50+0.46° 0.43+0.58" 9.65+0.06° 0.41+0.01 6.70£0.27° 45.40+0.8° 21.92+0.96° 31.00+1.27° 15..77:;10 75:2%310

c a
sals 1.15+0.01° 9.10+0.47° 0.48+0.04° 20.16+0.64° 0.42+0.08 6.78+0.25° 45.55+1.4° 15.44+0.35° 39.72+0.31° 26?52;:2 6870‘%0
10000 4 day 1.53+0.13° 9.00+0.44° 1.42+0.45° 9.64+0.67" 0.380.01 9.45+0.97* 38.55+1.59° 25.1656+2.29% 36.96+1.83° 19152;:0 74?(:)”130
1500 2.16+0.20° 14.78+0.78° 1.37+0.08° 4.490.87° 0.18+0.09 6.40+1.01° 40.47+3.06° 27.27+1.40° 31.47+0.56° 1079?’:612 74‘;231-2
aaly 1.17+0.20° 12.13+0.11° 0.16+0.07° 7.99+0.93° 0.260.04 8.74+0.92* 47.48+1.2% 18.26+1.55¢ 33.01+1.42° 1651(;;:1 74..:(L;:)a12
409/l 10000 2 day 1.45+0.05° 8.60+0.51° 0.33+0.22° 10.58+1.30° 0.3340.28 1.39+0.51° 43.94+2.43° 24.85+0.26 31.23+2.17° ll:g.cil 69%3‘)1-1
1500 1.85+0.31° 15.11+0.56% 0.30+0.22° 17.40+0.30 1.60+0.22 2.28+0.21°¢ 47.28+1.6* 18.75+0.84¢ 33.45+.83° 19163020 69]i.‘31h10
sals 1.94+0.02° 10.04+0.23° 3.83+0.16% 11.06+1.00° 0.41+0.08 5.90+0.35° 41.61+1.52° 24.66+1.89* 33.43+1.09° 17?)2011 72?)58311
10000 4 day 1.87+0.12° 11.4420.64° 1.07+0.02 9.31+0.24° 0.550.02 2.16+0.09°¢ 42.78+2.29° 26.88+1.42° 31.97+.89° 116735010 70:%.?)32
1500 2.08+0.12° 18.87+0.68* 0.02+0.04 19.45+1.02° 2.40+0.11 5.99+0.70° 43.39+0.26° 15.64+1.28°¢ 40.72+1.65% 2555232 652?110
sals 1.65+0.05° 11.22+1.51° 4.18+0.08% 11.42+0.77° 1.60+0.65 6.34+0.41° 38.59+1.61° 26.53+0.930% 35.17+2.2° 17?570:1 71:{;::0

O Jgsa slapygiw ;5 arliiie By L By o )3 s il o0 41,50 dur (bl 2 [ SE ) LappuSile Jgiar 43 2 (59,155 y23lie

(P > 0.05) sl 50 415 xo ST 3929 pus DD
C12: Lauric acid; C14: Myristic acid; C15: Pentadecylic acid; C16: Palmitic acid; C16:1n: Palmitoleic acid; C18: Stearic acid; C18:1n9: Oleic
acid; C18:2n6: Linoleic acid; C18:3n6: linolenic acid; C20:1n9: Eicosenoic acid; C20:2n6: ; C20:4n6: Arachidonic acid; C20:5n3:
Eicosapentaenoic acid; C22: Behenic acid; C22:1n9: Erucic; C22:6n3: Docosahexaenoic acid; C24: Lignoceric; C24:1n9: Nervonic acid; SFA:
Saturated fatty acids; MUFA: Mono unsaturated fatty acids; PUFA: Polly unsaturated fatty acids; LCPUFA: Long chain Polly unsaturated fatty
acids; TAG: Triacylglycerol
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In order to commercial productivity of microalgae that have a high potential for Original Research
lipid production, the effort is to increase the cellular lipid content. This should
be a smart considering based on various uses that are intended for this lipid ARTICLE HISTORY

increase. In other words, approaches to increase the targeted fatty acids while Received: 1 Sept 2022
maintaining the final biomass are more important. The aim of this study is to Accepted: 6 Dec 2022
investigate the changes in fatty acid composition in Nannochloropsis oculata
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microalgae under physicochemical stresses (light intensity and salinity). In this 2022

regard, the growth rate, the amount of chlorophyll and carotenoid, the
approximate analysis and the profile of fatty acid changes of marine microalgae
N. oculata under two mutual stresses of salinity (15, 25 and 40 g/1) and light
intensity (Lux 1500 and Lux 10000) which at the end of the phase Logarithms
were applied are examined. The results showed that according to the application
of stresses after the completion of growth, there was no significant difference in
the growth rate in different treatments (P>0.05). Also, despite the fact that the
highest amount of total lipid was obtained under the salinity treatment of 40 g/1
and the light intensity of Lux 1500, the highest amount of saturated fatty acids
(SFA) was obtained under the treatment of salinity of 15 g/l and the light
intensity of 10000 Lux, the highest amount of monounsaturated fatty acids
(MUFA) under 25 g/l treatment and 10000 Lux light intensity and the highest
amount of polyunsaturated fatty acids (PUFA) under 15 g/l treatment and
10000 Lux light intensity were obtained after 4 days of stress. Considering the
effectiveness of fatty acid compounds from different kinds of physical and
chemical stresses, in N. oculata microalgae, by controlling the cultivation
conditions, the maximum amount of desired fatty acids can be achieved in
accordance with the desired goals.
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