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$1uu 6 lelmanannsegainga s1uau 7 feths Memedanismizideaiusiuiuluems
Bristol’s medium u,azmﬂﬁﬂmi%mmﬂuuﬂmﬁwmmnﬁammiaLLaﬂaﬂuﬁﬁﬂu%qméiﬁﬁﬂuau 6
Tolgian Ao MSU1, MSU2, MSU3, MSU4, MSU5, MSU6 auaisiu wudlelaian MSU1, MSU2,
MSU3 gnansaimnziaeslénaluanzdaassiuauarneliannydiiuasmosmnisingila 1o
wzAssUUdLaTsiuas amseloluan MSUL Tnawadasanil 1.667 o/L udlialn 23.942
mg/L d@amsiglelsian MSU2 TiUsunamnawas 1.2¢/L Lazddn 37.003me/L wazamsiulely
an MSU3 Trdsunanawas 1.133¢/L wazddn 36.354mg/L lnadsnsinsuanadayintu 2.394,
3.70 wag 3.635 mg/L/d Tuanusiglelaian MSUL, MSU2 wag MSU3 auaiau Laziiiomnziaes
wuutawlsinsiaaunsiglelaian MSU1 Iﬁmamaéqqqmﬁ 2.333g/L uagdln 94.90me/L @u
amsglolgtan MSU2 TruSuamnaas 2.73g/L wazdUn 398.86mg/L wazdmsiglelaian
MSU3 T9USunamialsad 5.280/L wazddn 67.0me/L ewSeuliiausnsinisudnalanuin
amsnglelaan MSU2 iﬁé’mﬁmimamaﬂmqqqmﬁ 66.48 mg/L/d luvausfiamsielelsian MSUT,
MSU3 T58msin1suanadamindu 15.82 way 11.17 me/L/d auddu ile@inwadnuesunas
lulmsiausionisiaSayuarnsuanadavesamsnglelsan MSU2 meldnsmnsdsuuuduasey
wasnuindlold NaNo, JuwnadulasiaulduSunaigadasgn 1.23 ¢/L uazdln 42.2me/L Tufud
10 vesnnnziios uazdeldgiFoduundalulasiauldusnawadaan 1.15 gL uazdln
37.41me/L Tuiudl 10 vesnsiwisides eAnwinavesmnududuiiasieg nalaasanisiasey
uaznsuAnatavesamieleleian MSU2 fenamsdssuuiemlsinsiln Wunawadgeaadi
5.72 ¢/L uazdsunudaln 797.72mg/L Lﬁaw%ﬁﬂuawmsﬁﬁﬂqha 40 /L \JULMaInIuBu uag
Lﬁawalﬁaﬂuawmsﬁﬁﬂq‘lﬂa 20, 30, 50 ¢/L TwuSunauuaaigas 2.73, 4.52, 5.56 ¢/L auanu
wazUSUIUAUR 398.86, 598.29, 698.01mg/L ANA1IAU

AEARY : ANUTIBVUIAEN UTUAINITIY NITINZIEBILUUALATIZANES NISINIEEUULEImLS
nsila

senuidvatuanysel yueanuuIdeiily anine deveuunu Usedtaudssann 2554 n



Research Title Isolation of high lipid producing-microalgae from freshwater samples in the
area of Sirindhorn Dam, Ubol Ratchathani

Researcher Dr. Ratanaporn Leesing
Department of Microbiology, Faculty of Science,

Khon Kaen University

Abstract

The aim of this research is to isolate freshwater microalgae for used as the
potential feedstock for biodiesel production. Six microalgae isolates, namely MSU1, MSU2,
MSU3, MUS4, MSU5 and MSU6, were isolated from 7 water samples taken in the area of
Sirindhorn Dam, Ubol Ratchathani using enrichment and streak plate techniques in
Bristol’s media. Three isolates MSU1, MSU2, MSU3 can grow under photoautotrophic and
heterotrophic cultivation. Under photoautotrophic cultivation, a biomass of 1.667¢/L with
lipid of 23.942mg/L, 1.2¢/L with lipid of 37.003mg/L, 1.133¢/L with lipid of 36.354mg/L
were obtained for the isolate MSU1, MSU2 and MSU3, respectively. Volumetric lipid
production rate of 2.394, 3.70 and 3.635 mg/L/d were found for MSU1, MSU2 and MSU3,
respectively. Effect of different nitrogen sources were studied for cultivate of the isolate
MSU2, a biomass of 1.23g/L with lipid 42.2mg/L and 1.15¢/L with 37.42mg/L were found
using NaNO5; and urea as nitrogen source, respectively. Then, heterotrophic cultivation was
investigated, a biomass of 2.333¢/L with lipid of 94.9mg/L, 2.73¢/L with 398.86mg/L,
5.28¢/L with lipid of 67.0mg/L were obtained for microalgae isolate MSU1, MSU2 and
MSU3, respectively. Volumetric lipid production rate of 15.82, 66.48 and 11.17 mg/L/d
were found for MSU1, MSU2 and MSU3, respectively. Then, effect of different
concentration of glucose to growth and lipid production of MSU2 was studied; a biomass
of 5.72¢/L with lipid of 797.72mg/L was obtained using 40g¢/L of glucose. While a biomass
of 2.73 g/L with lipid of 398.86me/L, 4.52¢/L with lipid of 598.29mg/L, 5.56 ¢/L with lipid of
698.01 mg/L were obtained using 20, 30 and 50¢/L of glucose, respectively.

Keywords : microalgae, microalgal oil, photoautotrophic cultivation, heterotrophic

cultivation
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A5197 2.1 %aﬁuaz%aai’wﬁ’mﬁuaqmimwL?:mamé']aé’amzuuﬂalﬂmLLUUi'N@jLLazisUUﬂﬂium%a
Uﬁﬂiﬂj%’smmmwhm (Ugwu et al., 2008; Brennen and Owende, 2010).................... 6
51971 2.2 miﬁmLﬁaﬂmaﬁuﬁamﬁwumizwLW']zL?T&N (Pulz and Gross, 2004)............ccoevvvennne. 6
as1ed 2.3 USinmesAdsenevvesadamsng Chlorella protothecoides Wiaziassneld
A1y photoautotrophic cultivation e heterotrophic cultivation (Xu et al.,, 2006)............... 7
39l 2.4 WisudieuanuuanAweInssassE s emeliantizeng 9 (Chen et al,
2000 ettt ettt ettt e eneeas 8
A5197 2.5 U%ﬁ’m:&wm?:mLLazmﬁmL%aéama’wmmgﬁmmw6*] vialan (Singh and Gu, 2010)...9
Ml 2.6 wansashusznaaadvesamssaneiudineg Tugututinuis (%) ... 11
AN597 2.7 USHnas e e s e unad nus e (@ TS TR0 10 12
as14fi 2.8 siaveansaladuiinuluauerunadnuaeiugidededuemaden el
TUlnSL N INDLALUIALUIATLAU (CHEU, 1990).. .o eeseeee 12
M9 2.9 L‘U‘%EJ‘ULﬁsfumeﬁmmaﬂdaﬁLszjaiuaw%’gaLzﬁm (Chisti, 2007).cvceveeeeeeeeeeeeere. 14
a15197 2.10 Wisuifieunmsudslulefiwalneussunamesiinnneg wavannsievunnidn (Smith et
AL, 2009wttt ettt 14

as1edt 4.1 WS uifleuUSinasnawad (biomass, /L) USIaudln (me/L) wagdnsnnIsHanadn
(lipid production rate, mg/L/d) Yoemaneiassavsielelaan MSUL, MSU2, MSU3 luawmns
Bristol medium Aeldanizn1sdauasIziias ﬁqmmﬁﬁaa D187 10 T 33
a5 4.2 Wisuileuimainddildifionisiasay (consumed sugar, o/L) Usunasnaisad
(biomass, g/L) UTuaudln (me/L) amsin1sudnats (lipid production rate, mg/L/d) wag Yield
(Yx/s) Boamaigiassamsnglelaan MSUL, MSU2, MSU3 luewins Bristol medium ﬁﬁﬂqiﬂa
20¢/L Huunasansueuneldiannziamlsngila fgamgiivied a1 6 $u . 36
a3t 4.3 Wisuiflsuusunanead (Biomass) 30 (lipid) 1n1a3aaddld (consumed sugar)
9931N13MaNAUA (lipid production rate) wazA1 Yx/s veamanzdssaniglelsan MUS2 lu
91913 Bristol medium 7TiNgLAaAWI99 LTUMABIAFUBU. .o 41
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JUN 2.1 dnwarlassaiavaduesansiedidennwinin Chlorella ptotothecoides, Chlorella

vulgaris var vulgalis (‘1'7llm: http://shigen.lab.nig.acjo/algae)......cccoeeieieneerireseeseee 3
$Ut 2.2 MsinsiFssaueluteliauuusag (Sheehan et al, 1998).......... 4
U 2.3 iedesuFnsaiiinmuuuiassiinine; (a): Tubular PBR, (b): Column PBR (air lift
FEACTON, (C): FLAT PLATE PBRu.eeeeeeeeeeeeeee ettt ettt e ee e eee s s s se e eeeeerenas 5
sUit 2.4 fovazvasuitnindndeomadinmanamingvesgimenieg voslan (a) uae
welulad g lunsnandomastanmainamsie (b) (faudasann Singh and Gu, 2010).......... 9
SUT 2.5 nsuIunsmsudieameiiiadu (Fukuda et al, 2001). ..o 13
SUT 3.1 maiiuegailuiuilasns en. as. Woudiuss FNTAQUATIVT N v 21

JUN 3.2 Msnzidgaiiudnuiamsglue1ms Bristol’s medium Ngamigiivies angldiasain
VaDANgoBLIALYUA Toenulio1N1ARELAS DINUDINIFVUIALEN UIbDUWIAT 14 S 21

JUN 3.3 NsinnsidesamsneiAndenlanien1sinslagawuuduas1esinas (photoautotrophic
cultivation) luamsideade Bristol medium TioneruasadlioiniAvuaan Noamglives
AN AUAIDIN IR DANGOBLTALYU .rrerrrverrrerrsserrserssessssessses s 22

JUN 3.4 M3nnzidesamsenandentanenisineidesuulifivas (heterotrophic cultivation)
Tuem131a8a%e Bristol medium finglaa 20g/L \UUMAIAISUOY UNKUUNIUNANAIBLIIS
WANAIBLATEY magnetic stirrer plate MMMYTWO...occrevrorrsrrrercseeseeenseesenen 23

U 4.1 mamgidsafiusuauamieluomns Bristol's medium figamafives melduasain
viaaavigesisalyus Ineviulvionadeiniesmiueiniavuindn ymdunan 16 u........... 24
SUT 4.2 9@ VS 107NN ATOIUUNTEATINTOT GC/F .o 25
gﬂﬁ 4.3 MILENAMINYAILTT cross streak technique VU WNTALTD Bristols

sUN 4.4 msuenamsglvuIgrsmeinaia cross streak vuaweMNSIBLYBLAzlUIMITVAY

Tun@ @AV 250ML USHIATOVANT LOOML ooreeeeeeeeeeeeeeeeeee e eees e 26
sUN 4.5 sUTvenradamienelanaesganssalluuikas (Light Microscope) fifindevene
1000t (1000X); M= Microalgae, S=Sirindhorn Dam, U=Ubol Ratchathani .......c....ccooovwee...... 27

JUN 4.6 uansUTuraualad (biomass) wardln vasnisizidesamielelaan Msul Tu

91115L889LTD Bristol medium  A78TANITINIZLABILUUFILATIZILES (photoautotrophic

cultivation) anelauasanuasagesisaisuy lagrulieniAmeinisanuaINIAvUIALEN 1
a v < L

QAUMDINDY LTULIAT 10 TUeoeriiieeee e ssesse e 30
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U 4.7 wansUSuiamnaad (biomass) uarddn veanismizidssamieloluan MsU2 Tu
915188 Bristol medium  AelEn1siziassuuudATIzugs (photoautotrophic
cultivation) nelduasainviassmgesisaisus IngviulienieseiaiomiueiniavuiaLan 7
QUNATIAOY LTULIAT 18 TUeroooircnes s 31
U 4.8 wansUSuiamaad (biomass) uarddn veanismizidssamieloluan MsU3 lu
9115189130 Bristol medium  a1el@n1siziasanuudnasiziugs (photoautotrophic
cultivation) nelduasainvaeamgesisaisus IneviulieniaseiaiosmueinAvuIaLan 7
QUNATIAOY LTI 18 TUeeoiocss s 31
$Uf 4.9 WisuifleuUinunaad (biomass) wazalinuesnisineidesamitsleleian MsU1,
MSU2 way MSU3 luewsideaide Bristol medium mglénsimisidssuuuduaseiua
(photoautotrophlc cultivation) maimtmmmaamﬂaaaLsamum IﬂﬂWﬂﬁ@’lﬂ’lﬂWJﬂLﬂi@&WU
o1MArUIaLEn figamgiivies Tuiud 10 'aummmimmam ............................................................... 32
31]1/1 4.10 uansUsunanaigaa (biomass) dhana3nng (reducing sugar) kazaln (lipid) Y9903
wnzAssamigleleian MSUL Tuewnsideaie Bristol medium fifinglaa 20g/L LHuumas
Asvou neldnaimzdsanuulifiuas (heterotrophic cultivation) figumgfives iunan 7

JUN 4.11 wansUSunaiaigad (biomass) U1m1asfad (reducing sugar) waedta (lipid) ven1s
wnzdesamsiglelaian MSU2 lueimsideaidio Bristol medium 7ifinglaa 20g/L (uumas
Arsuau ngldnismnzdesswuulaifiuas (heterotrophic cultivation) fiaamaiines 1uiian 7

JUN 4.12 wansUSunamiaigad (biomass) 41m1asaad (reducing sugar) waedta (lipid) ven1s
wnziaesansielelgian MSU3 Tuemisideade Bristol medium Aifinglaa 20g/L 1uunas
Arsuau ngldnisimnzdesswuulaifiuas (heterotrophic cultivation) fiaamaiives 1uiian 7

gﬂﬁ 4.13 WisuiisuUSinannawad (biomass) wardlavesnsimnziaesamsielelsan MSUL,
MSU2  waz MSU3  luerwisidsade Bristol medium  atgldnisimzidssuuulaidues
(heterotrophic cultivation) melduasanmasavigestsatsunt Ingviulenmeseisaiveinie
YUIALEN TIQAUANTROI LTUIAT 7 FUeor e 35
Ul 4.14 wanaUSunasnalwad (biomass) wazdtn voensimzdesamieloleian MSU2 Tu
asiEeate Bristol medium Liladl NaNO, 3.0 ¢/L 1Huunadlulpsiauneldnisimzideuy
duAT129KaN (photoautotrophic cultivation) Aelduasanraenrigeaisaiww nenulneinie
PBLARDINLENAYLALEN TRANTTE LTUNAT 12 T 37
sUfl 4.15 uansUSunamnalead (biomass) uazadn vosnsimzidesamiglelaian MSU2 Tu
91M5\A81To Bristol medium 1ofigi3e (urea) 3.0 ¢/L iuunaslulasiaunigldnsinizides
WUUABATIEILEY (photoautotrophic cultivation) Aglakasainvasangestsalgumn tngwuly
9IMAMEIATDMILDINAYALEN TgamQiTied 1TUNAT 12 T 37
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SUT 4.16 1W3suiisuUSinasnalead (biomass) uazals yoamsimeidisaminglelean MSU2
Tuomsiasade Bristol medium Lﬁaﬁgﬁa (urea) wag NaNO; 3.0 ¢/L 1uuvaslulasiaunala
SN EEMUTELATIELES (photoautotrophic cultivation) nellasanraeangoslsagun
Tneviulorniameiadosmiuonmvuadn figamaivies 1TuIa 10 Fu 38
U 4.17 uansU3inaunalead (biomass) wardln vasnisneidssamiglolean MSU2 lu
9 MNSLABTe Bristol medium 1iiesl NaNO, 3.0 ¢/L Juwnadlulasiauuaznglea 20g/L 1Ju
widseniuoumelinianzidssuuiemlsngila (heterotrophic cultivation) figaumadivies 1y
KA 7 Tl sesisesses s 39

SUT 4.18 uansU3naunalead (biomass) wardln vasninneidssamiglolean MSU2 lu
9MSLABTe Bristol medium el NaNO, 3.0 ¢/L Juwnadlulasiauuaznglea 30¢/L 1Ju
wiaseniuoumelinamzidsauuiemlsngila (heterotrophic cultivation) figaumadivies 1y
KA 7 Thoeeeeeeceimiesseseceeesissssees s s 39
SUT 4.19 uansU3inanalead (biomass) wardln vasnianeidssamiglolean MSU2 lu
9 MNSLABEe Bristol medium el NaNO; 3.0 ¢/L Juwnadlulnsiauuaznglea 40g/L 1Ju
wasenduoumelinansissuuielsngdla (heterotrophic cultivation) figumadivies 1y
FIAT 7 TUieiemeeeeecceessssssse e eesssssesse s 40
SUT 4.20 uansU3inanalead (biomass) wardln vasninmneidssamiglolean MsU2 lu
9MNSLABTe Bristol medium 1iel NaNO; 3.0 ¢/L Juwnadlulnsiauuaznglaa 50¢/L 10u
undsansuaumeldmamesidsiuuiemilsingiia (heterotrophic cultivation) igamnfisies 1Hu
FIAT 7 Thieiemeeeeeceeessmsssese e cesssses e 40
Ut 4.21 wansguieongadamitsvuadnlolsian MSU2 fimizideslueims Bristol, A:
Melen1sdaAstziinas (photoautotrophic cell), B: neldaniizigmlsingila (heterotrophic

cel) MEIANFDIANTTAUNMITIVENE L00-....owccvrrrerrrrerrsnerrsmernsssensssssssessssessssesssssessssessn 42
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