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Abstract

The ratio of nitrogen (N) to iron (Fe) on growth and lipid accumulation of Scenedesmus dimorphus
was studied during outdoor cultivation. The experiment was performed as factorial design (5x5) with 5
concentrations of nitrogen (KNOs) and iron (FeSOA.7HZO) as followed; 0.1, 0.5, 1.0, 1.5 and 2.0 times. The
concentration of N and Fe in Chlorella medium was used as the control (1.0 times N and Fe). The maximum
biomass of S. dimorphus was 3.40+0.38 g/L when it was cultivated in N:Fe 0.5:0.1 times. The maximum
lipid content 30.48+0.85 % was obtains in alga under N:Fe 2.0:1.0 times. The maximum lipid yield (0.83+0.05
g/L) and lipid productivity (22.79+1.19 g/L/d) were obtained in alga under N:Fe 2.0:2.0 and 2.0:0.1 times,
respectively. The result showed the interaction of nitrogen and iron on specific growth rate, biomass, lipid
content and lipid productivity of S. dimorphus. The present study indicated S. dimorphus is high lipid

productivity, which can be used as an potential source for biodiesel production.
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Table 1 Biomass and lipid production of S. dimorphus cultured in Chlorella medium under different

N:Fe ratios.
N Fe
(Ti e ) (day) Biomass Lipid content Lipid yield Lipid productivity
Imes Imes a
i (/L) (%) (glL) (mg/Lid)

0.1 0.1 0.04+0.01*®  1.48+0.41° 18.00£0.08°®  0.21+0.01° 8.00+1.26%¢
0.5 0.04+0.01®  1.24+0.12° 16.38+0.04°°  0.20+0.00° 6.19+0.76%
1.0 0.05£0.00®° 1.91+0.08° 12.75+0.05° 0.25+0.00%° 6.45+0.19°
1.5  0.03£t0.00°  2.43+0.42%"  12.27+0.11° 0.27+0.00%° 3.90+0.14°
2.0  0.05+0.00"° 1.73+0.11° 12.56+0.01° 0.23+0.00° 6.40+0.15°°

0.5 0.1 0.07+0.00°°  3.40+0.38" 14.90+0.13° 0.50+0.007>*¢ 10.32+0.19%%
0.5 0.06+0.00°% 2.30+0.23*  17.62+0.14°®  0.38+0.01% 10.23+0.52 2%
1.0 0.06£0.00°°  2.14+0.08%®  17.03+0.40°®  0.36+0.00%° 10.39+0.21 20
1.5  0.07+0.00°° 2.00+0.36%°  17.29+0.66°*  0.33+0.02%° 12.22+0.36
2.0 0.05+0.00°*°  1.91+0.25° 17.46+0.60°  0.34+0.01%° 9.57+0.59 %

1.0 0.1 0.09+0.00° = 2.26+0.38%  21.89+0.15" 0.48+0.05% 20.59+1.10°
0.5 0.07£0.01%*°  2.49+0.39%° = 22.85+0.57' 0.60+0.04% 17.00+1.28°
1.0 0.07£0.00%° 2.73+0.47%°  21.92+0.54" 0.66+0.04% 15.88+1.11%1
15 0.05+0.00%° 2.48+0.43%°  21.88+0.15" 0.60+0.03% 12.00+0.,7 1%
2.0 0.06£0.00%°  2.98+0.19%°  21.04+0.15°"  0.66+0.00%" 12.23+0.43%°%

15 0.1 0.04+0.01°  2.05+0.30%*  19.14+0.29°°  0.40+0.02%° 6.91+1.25%°
0.5 0.05+0.01%®  2.39+0.23*  20.30+0.09°"  0.49+0.02°* 9.27+1.16%°%
1.0 0.07+0.00°® 2.16+0.23%  18.62+0.04%"  0.40+0.01%° 12.20+0.58%°°%
15 0.04+0.00®®  1.91+0.13° 17.98+0.06°  0.33+0.00%° 7.29+0.61°°
2.0 0.04+0.00®®  2.57+0.22*  18.59+0.15™"  0.46+0.01°*° 6.92+0.60°°°°

2.0 0.1 0.08+0.00°°  1.80+0.31° 29.21+0.54" 0.56+0.04%% 22.79+1.19°
0.5 0.05+0.00°°  2.76+0.70"  28.19+0.49 0.78+0.12% 12.77+1.36%°%
1.0 0.05+0.00° 2.61+0.08%°  30.48+0.85" 0.78+0.02% 14.88+0.92°°%"
1.5 0.05+0.00°°  3.37+0.42° 27.74+0.38 0.75+0.03°* 15.16+1.61°%%
2.0 0.04+0.00®°  3.05+0.29° 27.43+0.40 0.83+0.05° 12.22+0.49%°°%

Values are mean + S.D. within the same column, significant differences are indicated by different superscripts (o< 0.05).
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Figure 1 Biomass of S. dimorphus cultured in Chlorella medium under various N:Fe ratio.
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nsu@n lusdi (o = 0.000) 198 M98 S. dimorphus

Fansineassillulnsaugelalefiiigs deldnansfinesrsannmonunsineiewiinl 4
funslulnsiauiieesaien T ldTnaaunnsinem 1§ nsanBanadulnsiaulunismzdesamse
Al min e Bunallesiu unsfnenaes Hsieh and Wu (2009) sl LS L I AN
Chiorella sp. Ingfiuuislulnsian (gGe) 7 0.025 — 0.200 NFuFaARS wm’nmuéwﬁ”lﬁ%u”luimmué’hzi;mx
T Bunaladugegnae 0.661 NFuABNTNAMINL LT iesnimagavseinisuteiafidnas Gafnainans
a1t il anesin isadidenfiazazanaivnsluglredlasu waienlaf@ldifaniedanmzfladiy
aunsanusiensnlulnsauldFnineylmiildiie nsduaszin fiulansn uanaaniinisanalulnsias
mmﬂmvmumimmwnmLﬂuvtﬁﬁu’iuﬂuﬁnmu L@uienwmmmw’l,unainmimmewﬁl‘wum Diacylglycerol
transferase ol Aesw Diacylglyceral Lilu Triacylglyceriade (TAG) Fathuly LANaRITLaU
flganniessapnfualneenlafifeasduridagndniinWidaedld dulasunnndnensiulames sl
'mmiawuﬂ?mmhﬂuzgﬂuma:ﬁmu‘ﬁmmuﬁﬂﬁm (Xin et al., 2010b) %'\1merﬁimﬂmﬂmiﬁnmm;ﬁﬁﬁwudw
Banmurinsiuilrngegn wulugmieiaasluemdiulpsaugegn 2.0 v Jwaasliiuindnmgiumes
wandhundemafanivlulnsaulunisu@nlasiuaesaiviie

TunsfinnASeitBinmmanLunauied 1.0 W Tinauaml138uge dausneeunisAnenaes Liu
et al. (2008) 9NNNINARBAALN Chiorella vulgaris IngldFuanudnduaaamvinuansneiis 0- 1.2x10° Tua
siams nuinameiifnsiedlng lE5umEn 1.2x 10° Tuasiedns vie ldLmdngeiian Tlasugeninsssu
814 56.6 wWesidud luanasi i udarmnadidumdniigaindnaliifinmsnszgunisazasriniuassamine
wilunsdifissAuanudadumaniinnnifivll shasdeuarinldAannssufnssusuninumue ey
Tugniasfiamseanawan avdanannliamseigansonculnsianainemsld 14 iginlsadiAn
PINNLATEIR Lmﬁmmﬁm:ﬂ%urﬁfa‘l}mLﬂfﬁlﬁugﬂmmiﬁLr"iumnmﬁﬂmmmﬂuﬁ’]ﬁu (Shen et al., 2009) N3
AN®IU89 Lin et al. (2012) WuIN&1191el Scenedesmus rubescen fanslueeifissfuanud i uman
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(Fe*") . (0.05-1 NABNTUFRAFT) ﬁﬂ?mmﬁﬁu@mmdqLgm?{i:ﬁmmmiuﬁumﬁﬂqq (5-20 HaanFupia
ans) %q@:Lﬁuiﬁdﬂ®QﬂuLﬁuﬁmmmﬁn‘ﬁ'mmmum'@mmamimﬁu%ﬁu@gﬁmﬁmmmwhﬁﬁmvﬁuﬁu
ﬂ?mmﬁﬁﬁuﬁwﬂumuéqmmmLﬁﬂLﬂuwﬁﬂuﬁmﬁ%ﬁmﬁﬁﬁﬁmmm Hesannifusaiiianansaldlu
maﬂivmuﬂnﬂmwmmmmﬁmmmmniuﬁmammmmiu‘i@mLsm"l,m (Shen et al., 2009) Lmuﬂ?ﬂummu
ﬂ?mmumumnmiﬁnmunummmmﬂuj ﬁmﬂmnglu Table 2 W41 S. dimorphus annnIRNEAil 1N
Fuitslusnideniigmnsai iU Suumaantnilulemaaldluemnan wazenunanismaaeslunil
fauanslimaudnlulnsauiiljduiussuiumansenisasuiuinwaznisudnladuees S. dimomphus A
PhRIAsTinam s ResE et Tin T LS AT duaes N-Fe Timanzauastaeiiunanaa e samie |4

Table 2 Comparison of lipid content of Scenedemus dimorphus with other Scenedemus strains reported

in the literature.

Strain Lipid content (%) Reference
S. dimorphus KMITL S BN This study
25.72+0.66
S. dimorphus KMITL Jirarat and Suneerat (2013)
26.13 £ 1.19
S. dimorphus KMITL Wattana and Suneerat (2013)
S. dimorphus KMITL 25 Ruangsomboon et al. (2012)
Scenedemus sp. LX1 53 Xin et al. (2010b)
31-33
Scenedemus sp. LX1 Xin et al. (2010a)
Scenedemus sp. LX1 85 Xin et al. (2011)
S. dimorphus EPS-5 8 Ho et al. (2012)
S. dimorphus CNW-N 22 Ho et al. (2012)
S. dimorphus SJTE-3 15-24 Tang et al. (2011)
S. rubescens 21-27 Lin and Lin (2011)

G
Tulnsiauuazmanidduiugsaniusie dnsniswsoaniaaninag, Fasos, Uiunnlesii uasinds
nswanlaiu esaming S. dimorphus T N:Fe i lWanusnefiaunauasuanasladugeanie 0.5:0.1
WAz 2.0:2.0 W1 AMNATAL
naAnssulsznA
\‘mﬁf%”ﬂﬁiﬁ%’unmﬁuwumﬁ@”ﬂmnzﬁwﬁmmﬂmzmwmﬁf«ﬁ"ﬂ WA (A118-59-064)
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