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Abstract

Yeast is used widely in ethanol fermentation because it can grow rapidly. Not only the
procedure of ethanol cost highly but also wasteful energy as the fermenting process must be
cooled all the time by the coolant tank. Therefore in term of the procedure, the more yeast can
grow in the high temperature, the lower cost of using energy in the cooling system. The result
revealed that 7 from 25 isolate show to be thermotolerant xylose-utilizing yeasts for ethanol
production. Yeast-malt extract medium was used to isolate thermotolerant yeasts at 35, 37,
40, 45 and 50 °C. SKN 2-1 was showing producing highest yield of ethanol compared to other
isolates. SKN 2-1 could grow and produce ethanol at 40 and 45 °C. SKN2-1 was fermented in
5 litre reactor at 40 °C, ethanol were produced 0.66 g/L (31.71% of the theoretical yield) at
196 h. SKN2-1 was similarly to Ogataea polymorpha using evaluation of nucleic acid

sequencing of the D1/D2 region of the large subunit of the 26S rDNA.

Keywords: cellulosic microorganism, thermo tolerance ethanol yeast Fermenting, ethanol
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=1 v o o @
6. NMFUNTA 1IN UGERANUTAU

6.1 N19ATIARAULFLIN D1 waz D2 region 114 26rDNA UR99AUNIE

weaselalian SKN2-11ue1113 YM agar ARvnmnalslag dunan 24 dqlus damalyl

v a o

MINAAALILTIANS D1 waz D2 region 1 26S rDNA 1849aUYTd Nanntiuidduananransuay

walulatiwdalszmalne (29.)

7. MSuSnELda

tadelneldgi@emennainasuua unsudaes (agar slant) 4ns YMA
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a

W linnguund 40 asaetadsa WWuoan 2 du udnilihiuldnguugd 4 esAaaidas tne

u q a

femeAILWaIMNg UM (subculture) VN 3 1ARL
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pnsdndurestiinialalas 20 nfusiedns Ietnnguugi 40 asaaadea wnan 7 Fu

dll Y a o a | = & 1% i’/ a A
WalMAANINTNULAZHAALENIUEA NLINAINTAFNUTRUTIINA 42 VL@I"]JL@‘VI HUIWNEN 7 VL@IGIJLZW]

aunan e laglazuamnian1ueats dasmusauia 7 lalaanitusasnaiuisananlaannsoasing

NNAaEMALNIAINTINIUINANAATYT AINTAUATINTANT TIUARIAIAITINT 1

dl dld & % a
ANT NN 1 UTHN AN UAANE AR UTAUNE [511

lANUAA vmaand  inmafdll  nfusesevuea  Ethanol yield

lalgian o oL oL .

(NTNFADAMT) (NTNFDART) (NTNFADART)  FABNTHUDIUIANA (%)
SKN 1-2 0.05 £ 0.01 1.26 £ 0.00 18.74 0.003 0.58
SKN 2-1 0.28 £ 0.00 1.20+ 0.01 18.80 0.015 2.94
SKN 2-2 0.04 £ 0.01 1.20 £ 0.01 18.80 0.004 0.20
SKN 2-3 0.04 + 0.00 1.14 + 0.00 18.86 0.002 0.10
SKN 2-7 0.04 £ 0.01 1.15+£0.01 18.85 0.002 0.39
SKN 3-1 0.05+0.00 1.28 + 0.01 18.72 0.003 0.59
SKN 3-2 0.04 + 0.00 1.22 +0.02 18.78 0.002 0.39

dl a 49{ o i’/ dl P [
ANNUTUIULEANIURANLNATUAINNITULNURNNS 7 PL@T"T]LZW]LQJEL‘LI?‘?_IULV]EIUT'IU
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AN 4 ansnuzaadtiannuianlalaan SKN 2-1

(N) : LURIVENBNWITUTS YM

(1) : neleindesqanssAdinIasaang 100 Wi

2. MIANENYUUARNLMNIZANALNNSIA YR B RANUS DY
NNIANHIUUNRTUNITANTUNITRTTY LREaMUTauaesiug SKN 2-1 in1snaass
Tua9 gouuneendng 35 - 55 a9AIAITEA TINANITNAABILAAIAININA 3 HANIFANHINLLN

a o =

AUUNRNTAFNUNNITIASTYLALIANINTGR Aa qUUNA 40 avA@adaalntgaINAIA YT

|
=

ANNENIAAL 600 WTULNAS wazNITastyLivasdasnuien axanauNeag U NgITu Al
TuanuddaiaziIN1sAnEIAINa N0 luNsHARIaNTWe AT SEaFNUEa U UNYH 40 B9AN
= = o ¥y a o a
warea Lilasaniaqiiunislitadlugnanssunisnanieniuesarldgunndlszann 30-35
= dl le 1 o a a = o =R

aeANLIAEaa (Laluce warAniy, 1987) dilugruuginldmnnzaniuniawsoaulnuesdas ag
M ldnanasrasianiuealddiBunmien uaznisldtasmuiauluaaainssunisuananiues
HuazdananesiuunIsantiesaInnszuaunInaneniues uilaqiudndusesldnseuaunig

1 (=3 Adl U o a Bjdl 1 730 { c Ay o :I/ ¥
waaifiuialidasaunsnsoaulald aeanldaalunseuaunisvaaifiuilsiunugs Aeiunisld
gasmufaulunsziounisuanaunmanedldanslunssuauntsnasifiuuarnszuaunisnauas b
(Sree UazALE, 1999) AINNNTANHIBY Anderson LATADLE (1986) wudNEafnuFauaInig

WHNAKARTB9.aNIUeA HN1NG 6 iWefidungnimni 40 esagaiaa
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o

a 1% ad = Y o g 9 4 1 1% dl a
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AMNI83N T. reesei TISTR 3081 wazumiadnilsznavaasnnednifaedgaes Goering Laz Van

a

Soest (1970) F9a9ALsLNaLIBINTNILAAIFIA1T9T 2 wazH9TINENUANTUSUaA WA R AL

q

FneRanIaARLaztataantsnelau M LA LAAISININ 6

7197197 2 U3NnnuasAtsynauaeaniadng (\asidus)

13u10ue9AlIENaLIRIN 9T (1lesFidus)

)N
=
2

viag e iNimaglag antiu T

W1ed9 37.67 £0.31 33.36+1.96 4.12+0.36 0.02 £ 0.01 2540+ 2.35
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PHgNgUILIA 0.4 Hadwms el lfuanednnisunadnuaziauiaadanaiuinein 14l
nstiaaaanadaeiauladsialyl A uiudiundetuunzunsesanaziaunnlugndtassin 14l
n3dATziNENseaAsznaunesnsinasie il
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a ] [ %

Azfiaainisliuanindnnaunen (Cara wazAy, 2006) JRRUszasfuesnisliuann Aa

q

| 1
o A

dl = o o 'S % = dl QI 1
WwanazidagullasuzanianasAlsznauaaslaseadranaivaiiuanuaininlunistaadany
v - - a H o o o 2 yy | N
ﬂQﬂL@u16ﬁNLLﬂzLWNN@Nﬂ[F]"ﬂ‘ﬂﬂu’]B"l’1@'Vlsl‘ﬁsl,uﬂWi‘ﬂmﬂsﬁ\‘ii@@’ﬁﬂﬂ’]?ﬂﬂﬂ@@’]ﬂL%@@IﬂﬂLL@%LEN

a v

viaglaaligeau (Mosier wazAy, 2005) 1uidailildagntsUiuanmdagAusaadsnianan

Y  ac a A % o = ] [y v Yo & - -
nweNsaERanaed Aa ualivinsdnananaiuneneundaainsasnislddan lasiinesaanlas
WUl name s FauazlansandiuniamefyFaauluseudnenisiiuanin (Saha uag Cotta,
2007) @agn3iagasdqtsininatulunszusunisninisldnsadsuannusaldnsmalunnssiesgans

v 1
soanflusadudaniaasyiuinuesdafldlunsminieniues (Purwadi, 2006)
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ATMILTNIURIALTENELTRITINIANTAINNTNIATIZA LANATEAT LALA proximate
analysis waLilasannludunenaesnisamazinnlflaatiale (crude fioer) Bamanuiuads
diln/ | a dl A s al = ¥ K 3 %dd” %3 s
wananigelianunsnuanatinrectalavdessdlsznauvesdanaaine be aenldmaild s laemed

o

IAeaas (A€ imAT, 2540) Aatiuaglildas detergent fiber analysis i3 forage fiber

'
=2 o

analysis W1 TIWEN U Lae Goering Wa¥ Van Soest (1970) W lfanunsouenuezl3unn

v aal a

aafarnanrasdanafield Aan1sAinsiuuiianunsautsesdleynauvefirldid 2 dou
Tue he Zﬁ'quﬁ@ﬂmﬂmmﬁ(cell content %198 neutral detergent soluble %38 NDS) iflugau
anunrnazanaldlugnsazanefifiunana (neutral detergent) Usenaudae Tilsiiu anslainsm 1
uiluaziinmna ladu napdwviesine asusznevlulnnauildldllsiu Snndu e wazansi

A !

azaetn e usiu (9030 wlltne uavAme, 2537) andaunil A dautlsnataesuiiamas
. = . = | | PRIYE.
(cell wall constituents #1978 neutral detergent fiber #1582 NDF) dudauinldaunsnazane el
A19aA"e neutral detergent tsenaumiiaiinaglas 1aglas antiu uwazidn (Lee UazALE,
2007) Imel NDF slagnunsautiaaan tdiidudiunazaneldluaisazareiiunse (acid detergent)
(381n91 acid detergent soluble (ADS) Aa Lailaglas wazdsuitldanunsnazaaldluansazais
acid detergent (3841 acid detergent fiber (ADF) lun imaglas antiu wazidn Asriulunig
a Ly 5 = A KR 13 o I dll o
Tisnziesdilsznasaesdoniaiaaslildansarans neutral detergent lunnsafinnauiieaninien
421 NDS aniaaanll Rswdedouiiiu NDF (adimaglas tiaglaa antiu waziin) a1y lu
o > . = 6 . py o a = ] PRy
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wlgaglaaliannuasieeesiuimn NDF - waz ADF antiuasldansazane combined
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dsznavsiag lwaglaauaziin AsiuamBuinmesaniulfainuasi9e915unn ADF uay PML
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dupaugainaiatinliinnasnasenizdauaaadrin i usesaaglaaldainuasiisaes
5104 PML uazidn dowaesiinnmaetiuandunanansdssnevefiunatuazusansne tun &
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an1 avgiiHay waadeN wunilden Tnunadas wazlnmen ey (Lee wazand, 2007) uay
Uinniae9a198u] Inuuaniuiieaniaagiaa wwligaglas antu uazidi fife Usnin NDS

LAY
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fiasmnuFaulalaan SKN 2-1 1{lunan 7 1 az e Bunsan1uasaudadsani3en 3
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P vuen  tneasaad  inmasaad i Faniu yield (%)
e (NFNF® Gudu anving (NFNFDART) e
ans) (NFnFeans)  (NFuFeans)
P.stipitis 0.44 7.44 1.02 6.42 0.07 17.07
SKN 2-1 0.66 6.26 1.54 4.72 0.13 31.71
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Linglagsaenszuaunig SSF Wiudn Boyle wazandy (1997) ldvinnnsanminismsinwiednaundia

T 48 as Kluyveromyces marxinus IMB3 Tunszuaunisudnuuy SSF mmmwﬁﬂﬁ muqﬁ
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45 aaAga e Juanvnsianetnaunfiandiuanndaelnfeslansenlafaanududy 2, 4
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WINFRINNINARIENIUEA Tz ALYRAUNITNEa

5. NMFUEANENUGERANUSDY
5.1 N19AFIARAULFLIN D1 Waz D2 region 11 26rDNA 1a3q9AUN3E

naannnisdaalinsaagauudions D1 waz D2 region M 26rDNA  Nanntudde
Aneranfiazmalulatiwialszmealng (29.) (9n31497 4 waz 5)

A319% 4 HANNTATIRAALILBNNL D1 waz D2 region 1 26rDNA

A5AA@ALLIFLINE D1 Wag D2 region 11 26S rDNA Nucleotide identity (%)

Ogataea polymorpha 100

A31971 5 RNFLILLALEI0L D1 WA D2 region 1 26S rDNA 2298@5 SKN2-1

laltamn ANALLLALTIN D1 e D2 region 114 26S rDNA

GGATCATTACGCCAGCATCCTAGGCAAAAGCCGCAGACCTCAGTCTCGGTAGGCAACATCAACAGAAGCTATAACACTCCGAGGAGCC
ACATTCAACTGTCATTATCTTGCCACCAAAACTGATGCTGGCCCAGTAAAAAGCTAGAGCACCACCCACAAGGAGCGATGATAGCTAAA
TACCAAGTCTGATCAAATACCCTTCCCTTTCAACAATTTCACGTACTTTTTCACTCTCTTTTCAAAGTTCTTTTCATCTTTCCTTCACAGTACT

S K N 2 - 1 TGTTCGCTATCGGTCTCTCGCCAATATTTAGCTTTAGATGGAATTTACCACCCACTTTGAGCTGCATTCCCAAACAACTCGACTCTTCGAA

GCAATCCCTGTTGGTTTC

AGCATCTTACACGGAAATGGACACCTCATCACACGGGATTCTCACCCTCCATGACGTCCTGTTCCAAGGAACATAGACAAAGGCCACCT
CCAAGATAGCTTTCTTCAAATTACAACTCGGGCACCGAAGGTACCAGATTTCAAATTTGAGCTCTTGCCGCTTCACTCGCCGCTACTAAG
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