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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 (KNO3) and iron (FeSOA.7H2O) 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
i e ) (day) Biomass Lipid content Lipid yield Lipid productivity
Imes Imes a
i (g/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°*°
15  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+0.00°>*¢ 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*®  17.03x0.40°"  0.36+0.00%° 10.39+0.21 20
15 0.07+£0.00°®° 2.00+0.36%°  17.29+0.66°®  0.33+0.02%° 12.22+0.36 0
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%°  21.04x0.15"  0.66+0.00% 12.23+0.43%°%
1.5 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 (p< 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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Chiorella sp. Ingfiuulslulngiaw (yi3e) 7 0.025 — 0.200 n3uFaARS Wmfﬁmm’wﬁ”lé’?u”luimmuﬁ'ﬁzi;mx
T Bunaladugegnae 0.661 NFusaNTNAMILU iesanimagamseinisutieiafidnas Gafinainans
awnsiliiftesnern lfimaddenfiavazaneunalugilaeslai mnzeulsfldienisdunmzilatu
anansanusientsnaluinsauldFndnerls@ldifensdanmsinnslulansm uenaininisaelulnsiay
fetaensziunninnuseseulsiuny Lfauieﬁwmumw'lun@inmimLmﬁ"ﬁ”l,wum Diacylglycerol
transferase Faifluaulmnaminfiudeu Diacylglyceral Lilu Triacylglyceriade (TAG) Favhuly anNanITLaU
flganniessapnfueulneenlafitaasduridagndnindaedl dulamunnndnensiulames sl
'mmimwuﬁmmhﬁuzg\ﬂumfazﬁmu‘immuﬁiﬁm (Xin et al., 2010b) %'\1merﬁiwfmnﬂ'ﬁﬁnmm%\iﬁﬁwudw
ﬂ?mmﬁwﬁuﬁmzﬂmm wﬂumwéwﬁ?‘iL??mlummiﬁvl,u‘lmwu@qqm 2.0 wh BeuansliFiuindnmdiunes
wiandudarasuiululnsaulunisnas luiuaesamiie

TunsfinnpSeiTBinmmanLunawieR 1.0 W Tinauam l138uge dausneeunisAneEnaes Liu
et al. (2008) Fan1MARRAEN Chiorella vulgaris Tag la5uAM NN TuraawmAnuANF1eTIL 0- 1.2x10° Tua
siams nuinameiifnsiedlng lE5umEn 1.2 x 10° Tuasiedns vie ldLmdngeiian Tlasugeninsssu
814 56.6 wesidu luanasi i udarnnadsdumdniigaindnaliifinmsnszgunisazasrniuassaming
uilunsdifsziuauddumaniinnnifiull fhazdaainiiansdudensruaunismmnuedduaedlas
Tuanaziiausiaanman avdaanilfasigldanunsnaculnnauane sl idlainidaadiie
PINNLATEIR Lmﬁmuéw%ﬂ%uﬁq‘l}mLﬂfﬁlﬁugﬂmmﬁl‘Lﬁumrlmﬁﬂmmmﬂuﬁﬁﬁu (Shen et al., 2009) N3
AN®IU89 Lin et al. (2012) WuIN&1191el Scenedesmus rubescen Fdnlueaifissfuanud i uman



84 ANIANTINHATNIZADNLNAN

(Fe®") . (0.05-1 NaANTUFRAT) ﬁﬂ?uﬁmﬁﬁﬁuqqmﬁnﬂdﬁLgmﬁaﬁ:ﬁUﬂmmﬁi’J’uﬁumﬁﬂqq (5-20 HaanFupia
ans) %wuﬁuﬁdﬂmmLﬁuﬁmmmﬁn‘ﬁlmmmum'@mmamimﬁu%i‘ﬁ?uﬂgﬁmﬁmmmwhﬁﬁmvﬁuﬁu
ﬂ?mmﬁﬁﬁuﬁwﬂumuéqmmmLﬁﬂLﬂuwﬁﬂuﬁmﬁ%ﬁmﬁﬁﬁﬁmmm Hesannifusaiiianansaldlu
maﬂivmuﬂnﬂmwmmmmﬁmmmmniuﬁmammmmiui@mmzﬂm (Shen et al., 2009) Lmuﬁﬂummu
ﬂ?mmumumnmiﬁnmunummmmﬂuj ﬁmﬂmnglu Table 2 W41 S. dimorphus annnIRNEAil 1N
duitslusnideniigmnsai iU Suumaantnilulemaaldluemnan wazenunanimaaeslunil
fauanslimaudnlulnsauiiljduiussuiumansenisasuyiuinwaznisudnlaiuees S. dimomphus A
PhAwAsTinamsResa e Tin T e AT duaes N-Fe Timanzauastoeiunanaa e samie 14

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

in the literature.

Strain Lipid content (%) Reference
S. dimorphus KMITL 30.480.85 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 35 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 dnsniswsoianiaannag, Fasos, Usunnlasiy uasinds
nswanlau 2esawing S. dimorphus T N:Fe i lWausefiaunauasanasladugeanie 0.5:0.1
waz 2.0:2.0 i AINAIAL

a

naAngsNUsenA
NI EiT) NUATLALUN1TIAAINANTINITUAMENIINNNTITLUMTIR (A118-59-064)
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