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N13ANYINISLASYarNISNAnaUnvesBad Torulaspora maleeae Y30 f8n1g
zidssuuuns TngldiinasnneiumeduundansueunuitvdauasUsunavo wnas
lu‘lmwuﬁiﬁﬂ%mzumaéuazﬁ%qqq@ﬁa yeast extract finududiu 1.25 waz 1.500/L log
TaUSunaeas 14.26 wag 16.09¢/L 8nsINI15LA3QYI L WIZY0Raavinniu 0.332(/d) way 0.347
(/d) dasiniswaneas 1.783¢/L/d uay 2.012¢/L/d suadu  Usunudta 4.05¢/L uag
3.97¢/L wardnsnswadnadndl 0.506¢/L/d  wag 0.497g/L/d  mudsu lufudl 8 104013
PEMIEIR Lﬁaﬁﬂmmsmﬁmluiaﬁmaiugu Fatty acid methyl esters (FAMES) Wu31 FAMEs il
USInaANeansAwinAy 3.29 meKOH/GFAME uazU3unalluledwadesay 60.1 veimidn
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Research Biodiesel production by the oleaginous yeast isolated from soil in
Title plant genetic conservation areas of Chulabhorn Dam, Chaiyapoom

using sweet potato root as carbon substrate

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

Khon Kaen University

Abstract

Study of growth and lipid production by yeast Torulaspora maleeae Y30 under
batch cultivation by using sweet potato hydrolysate as carbon substrate was
investigated. Effect of different nitrogen sources and concentrations were studied.
Maximum growth and lipid accumulation was found when using yeast extract of 1.25
and 1.50¢/L. A biomass of 14.26¢/L and 16.09¢/L with specific growth rate of 0.332 (/d)
and 0.347(/d) and biomass production of 1.783¢/L/d and 2.012¢/L/d were obtained,
respectively. Lipid yield of 4.05¢/L and 3.97¢/L with lipid production rate of 0.506¢/L/d
and 0.497¢/L/d were found using 1.25¢/L and 1.5¢/L of yeast extract, respectively.
Biodiesel or fatty acid methyl esters (FAMEs) production was investigated, the FAMEs
yield of 6.1% from dried cell was found and acid value of 3.29 mgKOH/¢FAMEs was

obtained.

Keywords : sweet potato, Torulaspora maleeae Y30, biodiesel
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M13199 2.5 Wisuieuteduaztenasvatingiudmiunanlulefiwa (Huang et al, 2010)

m3eit 4.1 WisufisudSinausad (biomass) Usinainnsldthna (consumed sugar) U3anay
aUn (lipid, lipid content) 8m31A15LA3YINNIE (specific growth rate) Usuaunalavesiaag
(cell yield, Yy/) 8n1n150@RATA (Volumetric lipid production rate, Qp) 80FINSHANLSAG
(volumetric biomass production rate, Qy) LﬁlaLW’lngmﬁaﬁ T. maleeae Y30 IumﬁmiLgﬁlﬂ
Fo LAM medium #iflthanasnnsfumesn (SPH1) waztimiaannuaiumea (SPH2) iuunds
ANSUBY 7 30°C TUTUT 8 VBIMITINELAD oo 27

A15197 4.2 WisuiilsudSinauead (biomass), USuanisldinmia (consumed  sugar)
Usuauddn (lipid, lipid content) 8n31n151a38Y3 LW (specific growth rate) Uunanalaues
waa (cell yield, Yy/s) 80510138808 UA (Volumetric lipid production rate, Qp) §m51015WE
1wad (volumetric biomass production rate, Qy) wagnalavesala (Lipid yield, Yex) o
wnzidesdas 7. maleeae Y30 lupmsiasaie LAM medium ithinniaannnsiume (SPH2)
Huuvasansuou Tuuvaslulnsiausinedu 7 30°C Tusudl 8 10ImSNBELT . 32

a3eR 4.3 WisuiisudSinaisad (biomass) Usinaunisldthna (consumed sugar) U3anay
aUn (lipid, lipid content) 8m31A19LA3eYaNWE (specific growth rate) Usunaunalausssad
(cell yield, Yy/) 8n1n150@RATA (Volumetric lipid production rate, Qp) 8R0FINSHANLSAG
(volumetric biomass production rate, Qy) wagualavesavn (Lipid yield, Yp) dlomnziaes
fad T.maleeae Y30 luommsiasadio LAM medium fitimaanueiumeduudansveu
wag yeast extract  findnududusine Wuunadulasiou 7 30°C lutudl 8 veanis
U IELRE e 38
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3‘1]17; 2.1 UaneN15iINIVas citrate/malate cycle lugaunsdludiugs, Enzymes : 1, pyruvate
decarboxylase; 2, malate dehydrogenase; 3, malic enzyme; 4, pyruvate dehydrogenase;

5, citrate synthase; 6, ATP:citrate lyase; 7, citrate/malate translocase. (Ratledge,

200G ettt ettt ettt 5
U9 2.2 NM5d9A51AN A lUTUUIRR AT ANAVETL oo 6
JUN 2.3 M5duATIElnINAe L IARAENOAINARBOLIA. ..o 7

§1J N 2.8 STUNIF (SWEET POTATO)......oooreveeeeeeeeeeeee e 12

UM 25 nszvaumansudieameiiatudmivnanlulediva  (Fukuda et al,

£

U 2.6 sunuinlulumssdnlulefiwa (fauUasan Lim and Teong, 2010).................... 14
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5UN 3.1 MswSenimannimdumanazdun s sume/siudSauaneunisges (A) Aendainis
g08 (B) 18N1EANY Lazd1maflaannsessiunan18va:InLennINeenaen1T UL
(HYAIOLYSATES).....vee e 19

UM 4.1 USunaundnanasind (Reducing sugar) 7leannnisgesduinanignsalalasnasin
(hydrochloric acid, HC) nelaanuseutuniglaminusu (autoclave) 71 121°C 1urian 20

s‘ﬂ‘n 4.2 Uimmmmmsﬁamm (blomaSS o/L), Ysuudta (lipid yleld g/L) LaLIANAIAE
(reducing sugar, g/L) dlewnzidesdas Tmateeae Y30 Tuamsideade LAM medium il
drmadildainnisgesiume (sweet potato hydrolysate) uag potato hydrolysate 1Juuuas
PITUB M. oo ee e ee e 23

i‘UVI 4.3 Usinasimna3ang (reducing sugar) ¥e9nsnziaesias T.maleeae Y30 luaims

Aeade LAM medlum ﬂﬁﬁwmamnmummaﬂ (SPH1) wazuanaaInuasiuma (SPH2) 1oy
WSSV 71 30°C TEHLIANITUNIZERIG 10 S 24

JUM 4.4 USunauwad (biomass) ¥0ansineliaesdan T.maleeae Y30 luamnsideade LAM
medium Afuaaandumaan (SPH1) wazinnaainuesiume (SPH2) Juundsansueu 7
30°C SEULVIRMITNIZIRL 10 Theerieriererereernsseersssesssssssssssssssssssessssses s ssenes e 24




3UM 4.5 YSuaudtln (Lipid) 209nsimzidesdias Tmaleeae Y30 luamnsideatie LAM
medium N8A1anTumAan (SPH1) kazinn1aainuesiume (SPH2) 1uwnasasuau 9
30°C SEULLIAMITENIZEREE 1O TUorrroeeeeoeeeoeeeeoeeeeeoeeeeeeeeeeeeeeeeeeee oo 25

3UM 4.6 USunaudln Lipid content vaan1sinzidesgan T.maleeae Y30 luemisideaide
LAM medium ffdiaaanniiumeas (SPH1) wazdiaiaannuasdune (SPH2) wJuunas
ANSUBU 71 30°C SEULLIANNITENIZERET 1O TUoerooroeoeeeeoeeeeeeeee oo 25

UM 4.7 M51935yveaead (biomass) USuautaasnag (reducing sugar) USueuatn uay
L|p|d content vaIMSINEAEEad T, maleeoe Y30 1ummnamw@ LAM medium 73
thaavnifuimean (SPH1) Huunasansuay 7 30°C STHLIANNZAOT 10 Todoorrrn 26

UM 4.8 NM151335yvead (biomass) USuautnaasnag (reducing sugar) USueuatn uay
L|p|d content vaIMsINzAeEad T, maleeae Y30 Iummnamwa LAM medium 73
thaaanuasiune (SPH2) tHuunasansuau 7 30°C SYHEIANNIZATT 10 T 26

i‘LJ‘VI 4 9 USunanimnas Q’JE{i (reducing sugar) ¥8INSLNNELEEEER T.maleeae Y30 Tusunns

Aeade LAM medium #iflinnannneiume (SPH2) Wuunasaiveu wasuvaslulnsiau
A9 AB (NH4),S0,, NaNOs5, Urea Wag yeast extract 11 30°C S¥88138101500 181689 10 U

JUM 4.10 USinauaad (biomass) veansinneidesdas T.maleeae Y30 Tuamnsideade LAM
medium  ARAaARTUImA  (SPH2) 1 luunasaisueu wazuraslulasiauaneaiy fe
(NH4),SO4, NaNO3, Urea Wa yeast extract 11 30°C 52881381015 124889 10 Teennee... 28

JUM 4.11 USuaudta (Lipid) v0ensinneliaesdan T.maleeae Y30 lTuemmisideade LAM
medium  ARHAaARTumMA  (SPH2) 1 luunasaisueu wazuraslulasiauaneiy Ao
(NH4),SO4, NaNO3, Urea @ yeast extract 91 30°C 5282L381015W21889 10 ..., 29

3UN 4.12 USuaudUn (Lipid content) vaamsinizidesdias T.maleeae Y30 lupmsideaiide
LAM medium 7fliaaannuedume (SPH2) Wuuvasaisueu waziiunaslulnsiausiaiu fe
(NH4),SO4, NaNO3, Urea Wa yeast extract 11 30°C 52881381015 184889 10 Teennee... 29

iﬂﬁ 4.13 N15L93YV0UTAR (biomass) USnashnasing (reducing sugar) USuwdla uay
|_|p|d content vaIMSINEIABTad T. maleeae Y30 luemsidsadeo LAM med|um fif
mmamﬂmmumﬁ (SPH2) Huunasarsuau uag (NH,),50, 1Juunadlulnsiau 7 #i 30°C
STEEVIAWNIZERT 10 T 30

51]‘71' 4.14 N15L93QYVOUTAR (biomass) USnashnasing (reducing sugar) USuadla uay
|_|p|d content vaInsIWEEEEAs T.maleeae Y30 lusnsnsideade LAM medlum 7ifi
dmnaanuatume (SPH2) 1Juunasmsueu wag NaNO;  Huunaslulasiau 7 7 30°C
SHOTEIANUNIZLALT 10 Tl
30




sﬂﬁ 4.15 N5LATeYvoNTaa (biomass) USnashnnasing (reducing sugar) Usuuata Loy
|_|p|d content wesMTNziEecdas Tmaleeae Y30 lusmsiasade LAM medium 73l
mmamﬂmmmm (SPH2) \Juumaaansuau wax urea \Wuwnaslulnsiau i 30°C szeziian
BVIBEREE 10 FUeroeeeeeeeeeeeeeeeeeeeeeee e 31

iU“?i 4.16 N15L93YVOUTAR (biomass) USnashnasingd (reducing sugar) USudla uay
|_|p|d content weIMTINziEecdas T.maleeae Y30 lusmsidsado LAM med|um it
mmamﬂmuumﬁ (SPH2) 1 Juumnasa1suau wag yeast extract WWuuvaslulasiau 9 fi 30°C
S LT TR 10 R 1Y I 31

SU#t 4.17 Wisuifleuumunsldihema (Consumed sugar), Usunauead (biomass), U3und
aUn way Lipid content YOINSINZIABITAR Tmaleeae Y30 luemsiasado LAM
medium  fliimaannnssiuma  (SPH2)  fuundsandueu luunaslulasiausiiaiy fe
(NH4),S04, NaNO3, Urea W@ yeast extract ﬁ 30°C &Lu}fuﬁ 8 SuaﬂﬂﬂiLW’ngEN ................... 32

3UM 4.18 USunaunm1a3Add (reducing sugar) v8snsinizidesdad Tmaleeae Y30 lu
9WIABUT0 LAM medium A1fthmaannuesiume (SPH2) uuvasmsveu lnedl yeast
extract NAgNTuAee Wuunaslulnsiau 9 30°C szegainsimngides 10 M............ 33

3UN 4.19 USunauead (biomass) vesnsinieidesian T.maleeae Y30 Tuawnside e LAM
medium Nfdaraannaiune (SPH2) Wuunasaisueu lnefl yeast extract Aimnuidudu
A9 Wuuvaslulnsiau 9 30°C 588aIMINIZLETS 10 T 34

3UM 4.20 UsuaudUa (lipid) vesnsinieidesdan 7. maleeae Y30 luemnsideaie LAM
medium Nfdaaannaiune (SPH2) Wuunasarsueu lnefl yeast extract Aimnuidudu
A9 Wuuvaslulnsiau 9 30°C 5288 IMINIZIEIS 10 T 34

5UN 4.21 Y3unaudida (lipid content) vesn1simzidesdias T.maleeae Y30 luemisideaiie
LAM medium #fidimaainusduine (SPH2) 1uunasnisuau laed yeast extract fians
Waduse Wuuvaslulasiau 7 30°C SE8LIaINITNIZEBT 10 Tlerrioioooeeeeeeeeccceceeseen 35

iih'?i 4.22 N3LATYVONTAA (biomass) Usinaanadang (reducing sugar) USuaualn ey
Lipid content YeIMsEaedad T.maleeae Y30 lusmsideads LAM medium il
thaavnuasiuine (SPH2) \Juuvdaniuen uag yeast extract 0.75 ¢/L Wuuvaslulasiau 7
30°C STZAUNIZATT 10 Tlorrroeoeseseeseeseeseeeeeesee e 35

5Uﬁ 4.23 N15L93YV0UTAR (biomass) USnashnasing (reducing sugar) USuadla uay
|_|p|d content wesMTINNziEecdas Tmaleeae Y30 lusmsiasado LAM medium ‘vm
dhmaninuesiume (SPHZ) Wuunaemsueu waz yeast extract 1.0g/L {Wuunaslulasiau i
30°C SHIEIAMNIZALT L0 Flerorrorreeeoese s seseeseeses s ses s ses s 36

JUN 4.24 M3Lasyvenead (biomass) Usunauudinaiiad (reducing sugar) Usunaudaln uay
Lipid content w®4n19tWIzLaRsdas T.maleeae Y30 Tusiunisiaeaitio LAM medium il




daaanasiume (SPH2) WWuunasnnsuay way yeast extract 1.25¢/L 1Wuunadlulasiay 9
30°C FEHLUIRMHIZLRED 10 TUeoooooooooooooooeeoeeoeeceeeeeeeesessssssssssessssssssssssssssssssssssssessssesssseeeeeeeeeeeee 36

gﬂﬁ 4.25 Ms\a3avead (biomass) Usinauinnasiag (reducing sugar) U3anaale uaz
Lipid content wasmswzidesdas T.maleece Y30 luenmnsideado LAM medium il
drmaannaiund (SPH2) Wuumasansuou waz yeast extract 1.50/L tJuuvasbulngiau 1
30°C SHILIAUNWIZLADT 10 FUorrorooeeeeoeeeeeeoeeeeeeoeeeeeeee e 37

sUN 4.26 Wisuiisulsunanslgdinnia (Consumed sugar) Usunaiwad (biomass) Usunaa

. D e

A Way Lipid content U94n15WzLa898@A 7. maleeae Y30 luomsiasatio LAM medium
Aldmaanuetiume  (SPH2)  Huunasnsveu Tuwnaslulnsiaudnedu A (NH,),S0,,
NaNOs, Urea uag yeast extract 1 30°C Tuiuil 8 Y8INITWIZLEYY .veoorveeeeeee 37

JUN 4.27 M3193eyreaaad (biomass) USuuiinasnag (reducing sugar) USuwdla Loy
|_|p|d content VBINTINBLALEER T. maleeae Y30 luomsideaidie LAM medium ‘mJ

dmaannmeiumne (SPHZ) Juunasnsuau wag yeast extract 1.50¢/L Wuunaslulasiau 7
30°C FEUYEITNNLUATT 8 FUevrroroosoeoeeseeeeeeeeesees oo 39

h

JUN 4.28 uanuwadwisvesdad 7. maleeae Y30 MHUNSTVIMAUUUUGUAN. oo 40

JUN 4.29 msuentuvesansavarglutuneunisndnlulediwa (A) uwavidiugad 7. maleeae
Y30 TUFUVDI FAME TIHAALR (B).vvvvvreevereerrsnvessieesseessmsesssesessesssssssssessssssssssseseseessienes a1
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o/L NSUADANS

g/L/d HadnTuroanInelu

L ang

mg Haaniu

mL Hagans

rpm FOUAOUT

°C aNGRILRIGHR

ug lalasnsu

Y.s nalavisenananigad (cell yield)

Yo nalavesaUn (lipid yield)

% Sovay

Qx Volumetric biomass proudction rate §nsIn1sHaALTAR
Qp Volumetric lipid production rate 9931N1SHANGUA
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