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Cellulosic for cellulose degradation: year 3 Agricultural application
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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. Yeast used in this project
isolated in five isolates which able to produce ethanol above 40 °C are WKA3-36, SKN1-2,
SKN2-1, SKN2-2 and SKN2-3 all of them classified by Morphology, Physiology and

Biochemistry. However this method cannot identify in species level.

Keywords: cellulosic microorganism, thermo tolerance ethanol yeast Fermenting, ethanol
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1AN1UAA vhangaaed  inmafildll  nduseseniuea  Ethanol yield
Talgian o o o oy
(NTNADART) (NTUARART) (NFNFADART)  FADNTHAIUANA (%)
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
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5.2 HANTANEAUFIUINEN

o A

wndasis 5 lalaan unAnmansnizlalatilnagann guse nnsansa Howvi 2eu &

(19797 3) uaznisdesitialindasqanssAmlNandnsuziaas (13199 4)

u

a o ) o a o = o
M19NN 3 @ﬂwngﬂ?%‘i ICAUAIMNYU HINUN 1B ﬁsﬂﬂ\ﬂﬂt@um\‘] 5 1@ITL@VI

ANHUZAIFIUINN
lalaan - -

31919 n1senAa | B9 218U a

(Form) (Elevation) | (Surface) | (Margin)
WKA3-36 | round convex smooth entire white
SKN1-2 round convex smooth entire white
SKN2-1 round convex smooth entire white
SKN2-2 round convex smooth entire white
SKN2-3 round convex smooth entire white
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Uman il (nSuseans)

lolman | vhmnalalas thaanglea Theaazaiilua

24 h 48 h 72h 24 h 48 h 72h 24 h 48 h 72h
WKA3- 5.56 10 * 9.60 10 * 3 3.18 3.57
36
SKN1-2 6.71 9.63 10 6.47 9.07 9.47 3.45 3.04 3.10
SKN2-1 6.56 9.94 10 6.02 9.56 9.56 3.04 2.16 2.67
SKN2-2 6.46 10 * 6.12 9.84 9.79 2.96 4.16 2.67
SKN2-3 | 6.48 9.85 10 6.07 9.53 9.58 2.80 3.10 2.78

*npnagnldliuum

AMNN9IALTNENANE
wugnlalmian WKA3-36 awnsnldinmalalaauaznglaal

wmalilaauaznglag 10 nFusiaans nualunan 48 dolus

AT19R 6 Usunadianiuea (g/L) Nuanluwsazlalaanlusinmia 10 g/L Maan 24 dalus

1Yy

v

'
yala

RN

Nnaausazlalaanldll anFounauszuinanaazlalaan

2 o ] - A o
@‘ﬁﬂ@ 1‘7] LARIATTUDLNTIY

lalman sunndaniuaa (g/L)

thnnalalaa | tmangleg | thnnaezsilua
WKA3-36 0.777 3.957 TdnunaanIuea
SKN1-2 0.397 1.32 laiwunanienuea
SKN2-1 0.400 3.016 Tanunswianiuea
SKN2-2 0.488 3.363 ldnunaianiuas
SKN2-3 0.376 1.951 Tanunswianiuea
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dextran binding. FEBS letter 581: 4675-4680. Impact factor 3.842.

2.Chokchaichamnankit, P., Anamthawat-dJonsson, K., Chulalaksananukul, W. 2007.
Chromosomal mapping of 18S-25S and 5S ribosomal genes on 15 species of Fagaceae from

northern Thailand. Silvae Genetica (J. D. Sauerlander's Verlag) 57: 5-13. Impact factor 0.372

3. Chokchaichamnankit, P., Chulalaksananukul, W., Phengklai, C., Anamthawat-Jonsson, K.
2007. Karyotypes of some species of Castanopsis, Lithocarpus and Quercus (Fagaceae)
from Khun Mae Kuong Forest in Chiang Mai province, northern Thailand. Thai Forest Bulletin

(Botany) 35: 38-44. Impact factor 0.049.

4. Chokchaichamnankit, P., Chulalaksananukul, W., Phengklai, C., Anamthawat- Jénsson, K.
2008. Species and genetic diversity of Fagaceae in Chiang Mai, northern Thailand, based on
ISSR markers. Journal of Tropical Forest Science (Forest Research Institute Malaysia) 20: 8-

18. Impact factor 0.160.

5. Virunanon, C., Chantaroopamai, S., and Chulalaksananukul, W. 2007. Solventogenic-
cellulolytic Clostridia from 4-step-screening process in Agricultural Waste and Cow Intestinal

Tract. Anaerobes . Nov 7. Impact factor 1.561.

6. Siripiyasing P, Chulalaksananukul, W; Pariyanonth P, et al: (2008) The Identification of the
Sex Chromosome and Karyotype of Four Toad Species (Genus Bufo) in Thailand by T-
lymphocyte Cell Culture. CYTOLOGIA. Volume: 73 Issue: 3 :229-241. Impact factor 0.12.
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7. Winayanuwattikun, P., Kaewpiboon, C., Piriyakananon, K., Tantong, S., Thakernkarnkit, W.,
Chulalaksananukul, W., Yongvanich, T. 2008. Potential plant oil feedstock for lipase-catalyzed
biodiesel production in Thailand. Biomass and Bioenergy 32 (12), pp. 1279-1286. Impact
factor 2.54.

8. Rattanapoltee, P., Chulalaksananukul, W., James, AE., Kaewkannatre,P. (2008) Comparison
of Autotrophic and Heterotrophic cultivations of microalgae as a raw material for biodiesel

production, Journal of Biotechnology, 136:5412. (Impact factor 2.565).

9. Kensingh, P., Chulalaksananukul, W., Charuchinda, S. 2010 Lipase immobilization on

Scirpus grossus L.f. fiber support by glutaraldehyde-crosslinked technique for biodiesel

synthesis. JOURNAL OF BIOTECHNOLOGY. Volume: 150. Supplement: 1. S163-S163 .
Impact factor 2.97.

10. Suwannarangsee, S., Oh, D.-B., Seo, J.-W., Kim, C.H., Rhee,

S.K., Kang,H.A., Chulalaksananukul, W., Kwon, O. 2010. Characterization of alcohol

dehydrogenase 1 of the thermotolerant methylotrophic yeast Hansenula polymorpha. Applied

Microbiology and Biotechnology 88 (2), pp. 497-507. Impact factor 3.26.

11.Winayanuwattikun, P., Kaewpiboon, C., Piriyakananon, K., Chulalaksananukul,

W., Yongvanich, T., Svasti, J. 2011. Immobilized lipase from potential lipolytic microbes for

catalyzing biodiesel production using palm oil as feedstock. African Journal of

Biotechnology 10 (9), pp. 1666-1673. Impact factor 0.56.

12.Theerachat, M., Virunanon, C., Chulalaksananukul, S., Sinbuathong,

N., Chulalaksananukul, W. 2011. NirK and nirS Nitrite reductase genes from non-agricultural

forest soil bacteria in Thailand. World Journal of Microbiology and Biotechnology 27 (4), pp.

999-1003. Impact factor 1.08.
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13. Piamtongkam, R., Duquesne, S., Barbe, S, Andrg, |., Marty, A and Chulalaksananukul, W.
2011. Enantioselectivity of Candida rugosa lipases (Lip1, Lip3 and Lip4) towards 2-bromo
phenylacetic acid octyl esters controlled by a single amino acid. Biotechnology and

Bioengineering. Vol 108, no 8, 1749-1756. Impact factor 3.7.

14. Ouephanit, C., Virunanon, C., Burapatana, V., and Chulalaksananukul, W. 2011 Butanol
and ethanol production from tapioca starch wastewater by Clostridium spp. Water Science

and Technology. 64.9 1774-1780. Impact factor 1.056.

15. Theerachat, M, Morel, S., Guieysse, D., Remaud-Simeon, M., and Chulalaksananukul, W.
2012 Comparison of synthetic dye decolorization by whole cells and a laccase enriched

extract from Trametes versicolor DSM11269. African Journal of Biotechnology 10 (9), Vol.

11(8), pp. 1964-1969, Impact factor 0.56.
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Poster and Oral Presentation (2005-2008)

Chulalaksananukul, W., Virunanon, P. and Soucaille, C. 2005. Screening of Cellulolytic and
solvent producing Clostridium from natural resources in Thailand 14" European
Biomass Conference&Exhibition Biomass for Energy Industry and Climate
protection. 17-21 October 2005. Paris, France. p 1740-1741.

Virunanon, C., Soucaille, P., Chulalaksananukul, W. 2005. /n silico and In vitro Cel48A
engineer in Clostridium acetobutylicum ATCC824. 10th Biological Science
Graduate Congress, National University of Singapore, November 30 — December
2.

Chokchaichamnankit, P., Chulalaksananukul, W., and Anamthawat-Jonsson K., Molecular and

th
cytogenetic analysis of Fagaceae from northern Thailand. 8 International
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Congress of Plant Molecular Biology (ISPMB), Adelaide, Australia, August 20-25,
2006.

Virunanon, C., Chulalaksananukul, W., Soucaille, P. 2006. /n silico and In vitro Cel48A
engineer in Clostridium acetobutylicumATCC824. Clostridium IX, Rice University,
Houston, USA, May18-21.

Virunanon, C., Croux, C., Sabathe, F., Lopez, F., Girbal, L., Soucaille, P. and
Chulalaksananukul, W. 2007. Two major cellulases of the Clostridium
acetobutylicum cellulosome are active on crystalline cellulose. 12" Biological
Sciences Graduate Congress 17-19 December 2007. University of Malaya.
Malaysia. p. 75: Oral presentation

Piamtongkam, R. and Chulalaksananukul, W. 2007. Biodiesel production from triolein and
methanol catalyzed by immobilized lipases. 12" Biological Sciences Graduate
Congress 17-19 December 2007. University of Malaya. Malaysia. p. 92: Oral
presentation

Suwannarangsee, S., Moulis, C., Remaud-Simeon, M., and Chulalaksananukul, W. 2007.
Engineering of new affinity tag for protein purification onto dextran supports
(Sephacryl® S300HR). 12" Biological Sciences Graduate Congress 17-19
December 2007. University of Malaya. Malaysia. p. 113: Oral presentation (first
prize oral presentation)

Poolsup, S. and Chulalaksananukul, W. 2008. Comparation of ethanol production from five
weed species in Thailand by Saccharomyces cerevisiae and Pichia stipitis

stipitis, The 16" Annual Academic Meeting of the Faculty of Science. March 13-
14, Faculty of Science, Chulalongkorn University, Thailand, 7.
Wongwatanapaiboon, J. and Chulalaksananukul, W. 2008. Cellulosic ethanol production from
grasses in Thailand by Saccharomyces cerevisiae and Pichia stipitis, The 16"
Annual Academic Meeting of the Faculty of Science. March 13-14, Faculty of

Science, Chulalongkorn University, Thailand, 6.
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Wongwatanapaiboon, J., Kangvansaichol, K., Burapatana, V. and Chulalaksananukul, W.
2008. Analysis of grasses in Thailand for bioethanol production, 4" Naresuan
Research Conference. July 28-29, Phitsanulok, Thailand, 261.

P.Rattanapoltee, W.Chulalaksananukul, S.Jinsiriwanit, P.Kaewkannetra (2008) Heterotropic
growth of hlorella vulgaris TISTR 8580 for increasing of storage microalgal oil. In
The 2™ International Conference on Science and Technology for Sustainable
Development of the Greater Mekong Sub-region (STGMS), 2-3 October 2008,
Hanoi Agricultural University, Gialam, Hanoi, Vietham.

P.Rattanapoltee, W.Chulalaksananukul, A.E. James, P.Kaewkannatre (2008) Comparison of
Autotrophic and Heterotrophic cultivations of microalgae as a raw material for
biodiesel production, In The 13" International Biotechnology Symposium (IBS
2008) on Biotechnology for the Sustainability of Human Society, 12-17 October
2008, Dalian, China.

Chulalaksananukul, W., Virunanon, C., Soucaille, P. 2005. Screening of Cellulolytic and
Solvent Producing Clostridia from Natural Resources in Thailand. Biomass
Conference Program and Abstract. Paris, France

Marie Demuez, Olivier Guerrini Sophie Mondeil, Chompunuch Virunanon, Florence Saint-Prix,
Christian  Croux, Philippe Soucaille et Laurence Girbal. Clostridium
acetobutylicum : une usine a biohydrogene. Posters Résumés — MicrobioToul
2006 — 11 Avril.

Virunanon, C. Croux, C., Soucaille, P., Chulalaksananukul, W. 2007. Optimization of 2, 2-
Bicinchoninic acid methods for reducing-sugar detection in anaerobic cellulase
activity assay. International Conference on New Horizons in Biotechnology
(NHBT-2007), NIST, Trivandrum, India, November 26-29.

Chompunuch  Virunanon, Christian  Croux, Philippe Soucaille, and  Warawut
Chulalaksananukul. 2008. Gene-disruption process for cellulosome modification

in C. acetobutylicum ATCC824. Biotechnology of Lignocellulose Degradation,
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Biomass Ultilization and Biorefinery, Shima Spain Mura, Shima-Isobe, Japan,
September 1-5.

Chompunuch Virunanon, Chanika Ouephanit, Vorakan Burapatana, and Warawut
Chulalaksananukul. 2009. Biobutanol production from pineapple waste in
Thailand. Abstarct in JSPS-NRCT Summer School: Biomass Energy in Asia,
Bangkok, Thailand, February 21-23.
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Virunanon, C., Chantaroopamai, S., Dendoungbaripant, J., and Chulalaksananukul, W. 2008.
Solventogenic-cellulolytic Clostridia from 4-step-screening process in Agricultural Waste
and Cow Intestinal Tract. Anaerobe.14: 109-117.

Chompunuch Virunanon, Christian  Croux, Philippe  Soucaille, and Warawut
Chulalaksananukul. 2008. Gene-disruption process for cellulosome modification in C.
acetobutylicum ATCC824. MIE Bioforum 2008 proceeding.

Chompunuch  Virunanon, Christian  Croux, Philippe Soucaille, and Warawut
Chulalaksananukul. 2008. Improved C. acetobutylicum Family48 Cellulase Activity by
Chimera Protein Expressed in E. coli. MIE Bioforum 2008 proceeding.

TNOYT ANUWS Uay 2998 AN ERNUYA. 2009, wiaglalaw: nryuadiAtygnisnas
HRNRTANN. 9198753NemaRF uAa. T 25 ariui 2.

Monnat Theerachat, Chompunuch Virunanon, Jittra Piapukiew, Suphang Chulalaksananukul,
Nussara Sinbuathong, and Warawut Chulalaksananukul. NirK and nirS Nitrite Reductase
Genes of non-agricultural forest soil in Thailand. World Journal of Microbiology and
Biotechnology. (accepted/in press) X impact factor 1.082

Chompunuch Virunanon, Chanika Ouephanit, Vorakan Burapatana, and Warawut

Chulalaksananukul. Bioethanol Production from Starch Industrial Waste in Thailand.
Journal of cleaner production. (revised) q impact factor 1.798

a

TNYYT FNUUA UAT 299 rAnEIYNa. 2010, Feansawme: Uselamlluanddanis
TANIN. 219A19INLVAEATUNIINE AT, 15(2), 99-106.

Chompunuch Virunanon, Chanika Ouephanit, Warawut Chulalaksananukul. Internatinal review
article "Butanol, Properties, Engineering and Applications" Tumilade "Chemistry research
update" A1INANN Nova publisher, NY, USA.

Chanika Ouephanit, Chompunuch Virunanon, Vorakan Burapatana, and Warawut
Chulalaksananukul*. 2011. Butanol and ethanol production from tapioca starch

wastewater by Clostridium sp. Water Science and Technology. (accepted) X impact factor

1.056
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Chompunuch Virunanon, Chanika Ouephanit, Vorakan Burapatana, and Warawut
Chulalaksananukul*. Bioethanol Production from Starch Industrial Waste in Thailand.

Journal of Cleaner Production. (revised)

M9UsEINITINITUIUNTR

Virunanon, C., Soucaille, P., Chulalaksananukul, W. 2005. /n silico and In vitro Cel48A
engineer in Clostridium acetobutylicumATCC824. 10" Biological Science Graduate
Congress, National University of Singapore, November 30 — December 2.

Chulalaksananukul, W., Virunanon, C., Soucaille, P. 2005. Screening of Cellulolytic and
Solvent Producing Clostridia from Natural Resources in Thailand. Biomass Conference
Program and Abstract. Paris, France

Virunanon, C., Chulalaksananukul, W., Soucaille, P. 2006. /n silico and In vitro Cel48A
engineer in Clostridium acetobutylicum ATCC824. Clostridium IX, Rice University,
Houston, USA, May18-21.

Marie Demuez, Olivier Guerrini Sophie Mondeil, Chompunuch Virunanon, Florence Saint-Prix,
Christian Croux, Philippe Soucaille et Laurence Girbal. Clostridium acetobutylicum : une
usine a biohydrogéne. Posters Résumés — MicrobioToul 2006 — 11 Avril.

Virunanon, C. Croux, C., Soucaille, P., Chulalaksananukul, W. 2007. Optimization of 2, 2-
Bicinchoninic acid methods for reducing-sugar detection in anaerobic cellulase activity
assay. International Conference on New Horizons in Biotechnology (NHBT-2007), NIST,
Trivandrum, India, November 26-29.

Chompunuch Virunanon, Christian Croux, Fabrice Sabathé, Frédéric Lopez, Laurence Girbal
Philippe Soucaille, and Chulalaksananukul, W. 2007. Two of the three major cellulases

of the cellulosome of Clostridium acetobutylicum are active on crystalline cellulose. 12th
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Biological Sciences Graduate Congress (BSGC) “Science Empowering Life”, University
of Malaya, Malaysia, December 17-19.

Chompunuch Virunanon, Christian  Croux, Philippe Soucaille, and Warawut
Chulalaksananukul. 2008. Gene-disruption process for cellulosome modification in C.
acetobutylicum ATCC824. Biotechnology of Lignocellulose Degradation, Biomass
Utilization and Biorefinery, Shima Spain Mura, Shima-Isobe, Japan, September 1-5.

Chompunuch Virunanon, Chanika Ouephanit, Vorakan Burapatana, and Warawut
Chulalaksananukul. 2009. Biobutanol production from pineapple waste in Thailand.
Abstarct in JSPS-NRCT Summer School: Biomass Energy in Asia, Bangkok, Thailand,
February 21-23.

Chompunuch Virunanon, Warawut Chulalaksananukul, and Philippe Soucaille. 2010.
Nucleotide sequence and structure of CelC-Lic-16 homologous, a B(1,3)-g|ucan
hydrolase from marine algae isolated Clostridium sp. L2-50. International proceeding Tu
miﬂ@zﬂ;uﬁémm@ International Conference on Biotechnology for Healthy Living.

Chanika  Ouephanit, Chompunuch  Virunanon, Vorakan Burapatana, Warawut
Chulalaksananukul. 2009. Butanol and Ethanol Production from Tapioca-starch Waste
Water by Clostridia strains from 16SrDNA identification in Thailand. Genetics for National
Energy Crisis 2009 Proceeding.

Chanika Ouephanit, Chompunuch Virunanon, Warawut Chulalaksananukul. 2010. Facter
effecting butanol production of Clostridium sp. National proceeding 1uﬂﬂ?ﬂi$°];u36nﬂﬂﬁ?
Thailand research symposium 2010.

Phanthipa Songsermpanit, Chompunuch Virunanon, Vorakan Burapatana and Warawut
Chulalaksananukul. 2010. Anaerobic bacteria from cow dung for biofuels applications.
International proceeding Mmarﬂam;uﬁfmma‘ International Conference on Biotechnology
for Healthy Living.

Chanika Ouephanit, Chompunuch Virunanon,Vorakan Burapatana, Warawut

Chulalaksananukul. 2010. Biobutanol production from tapioca starch wastewater by
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Clostridium sp. International proceeding Mﬂﬂﬁ‘ﬂi:ﬁﬁiﬁ'ﬁ’]ﬂ”}? International Conference
on Biotechnology for Healthy Living.

Panida Suriyapan, Chompunuch Virunanon, Supahng Chulalaksananukul, and Warawut
Chulalaksananukul. 2011. Screening of Themotolerant Xylose-Utilizing Yeasts for
Ethanol Production. Kasetsart University graduate conference.

Chompunuch Virunanon, Chanika Ouephanit, Vorakan Burapatana, and Warawut
Chulalaksananukul. 2011. Bio-ethanol Production from Starch Industrial Waste in
Thailand. The 8" Asia Pacific Conference on Sustainable Energy and Environmental

Technologies (APCSEET 2011). Adelaide, Australia, July 10-13. Pp. 102.
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