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In recent years the approach of usmg hgnocellulosw biomass as a renewable :
source has become a concern for blotechnology, because of reduced petroleum resources
greenhouse gas emission risks, and fluctuations in crude oil market prices. Ethanol :
and 2,3-butanediol (2,3-BD) are a valuable bulk chemical specially used in industries |
such as -chemicals, cosmetics, agriculture and pharrnaceuticals. Both can be produced
via the fermentati_on process by microb.es. Ilignocelluloselis composed of three major
carbohydra_te polymers, cellulose, hernicelluloses. and lignin. Hovsever,' lignOCellulose
'hydrolysates contain various sugars, including xylose and glucose -as_an abundant.
s.ugar. Therefore, .the microbial conversion of .lignoce]lulosic biomass relquires _rnicrobes
W1th highly efficient utilization ability of both glucose and xylose.

Furthermore during the fermentatlon process microbes are sunultaneously
and contlnuously exposed to various stresses such as hlgh concentratlons of sugars '
ﬁnal products 1nc1ud1ng ethanol and elevated temperature in add_1t1on to
11gnoce11ulose'derived toxic 'compounds which' cause decrease 1n end'products
decrease in sugar consumptlon or accumulatron of intermediates like xyhtol in the case
.of xylose asa substrate |

" In this study, two research obJectlves were conducted 1) adaptlve laboratory B
evolutlon of thermotolerant and xylose-fermentmg Candzda tropzca]zs for 1mproveinent
' of tolerance to multrstress including hlgh glucose concentratrons To i nnprove the

sen31t1veness of the strain to high concentratlons of glucose, repetitive long term
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cultivation with gradual increase of temperature' (RLCGT) was performed in.the _
presence. of a high concentration of glucose. RLCGT is an _efficie_nt laboratory

_ adaptatiou procedure for the .d’evelopm.ent of adapted strains becau'se it allows cells to
_be exposed to various stll'esses, such as accumulated me_tabolites including e.thanol and
organic acids, toxic compounds fo_rmed by chemical reactions, nutrient starvation, hig_l:l
temperatures and oxidative stress. Coinpare__d to previously reported laboratory
'adaptat_iou procedures that were performed in the presence of..main stress factors llke
hi.gh concentrations of sub strate or high temperatures, RLCGT containing these factors
at the -s.ame time may have advantages.for acquirihg adapted strains. As expected an
adapted stram isolated by RLCGT in the presence of 200 g'LL! glucose was found to be

' resmtant not only to hlgh concentratmns of glucose but also other stresses This was
the ﬁrst trial of RLCGT performed in the presence of h1gh levels of glucose, and its -
success may encourage us to further challenge cell capacity 1mprovement to ach1eve a
cost-effective fermenta_tmn for 11gnocellulos1c bloethanol production. 2) highly efficient
production' of 2, 3-butanediol from xylose or glucose by newly isolated thermotcler'aut
Cronobacter sakazakii. In order to obtain strains that qmckly ut1hze xylose but hardly
accumulate xyhtol for efficient ethanol- producmg m1croorgan1sms in xylose medium,

' | thermotolerant xylose-ferm_entmg microbes 1solat_ed in Lao-PDR were screened for a
low accumulation of xylitol in xylose u:ledium-. Isolated strain's_ were subjected to
1dent1ﬁcat1on and fermentation tests at high temperatures in glucose and xylose media.
One strain was found to produce 2,3 “butandiol (2, 3- BD) at high productivity from
xylose as well as gl_ucose asa carb_on source at_ hlgh temperatures compared to other_'
microbes. Therefore, it is likely that the strain has a caﬁac_ity for industrial

applications.

(i'FDjE 2,000 %EE S soo %ﬁ

(about 800 words)}



R 95)

FNRSUEEORER CRKRROMERBEE

i A REER BRI R SR e

K % : Phommachan Koudkeo

x #H: m R & 2

B O&E: % W O#F B

B & OHF AR £
EEEER

B #E: B O fm

Bl E: K OB M

2  #&F: L @\ s

- Development of xylose-fermenting microbes for high-temperature
SA fermentation of ethanol and 2,3-butanediol
LR (=8 ) —NVEW 23 TH VA — VBB REO T H 0¥ T — AT
: A DBAFE) .
[FRSCHEE DR R R OREHREROFER]
w448 A 1F (A), Phommachan Koudkeo & AAZ X BEAIRRSC [Development of
xylose'ferménting microbes for high-temperature fermentation of ethanol and 2,3-
butanediol (=% / —/A R 2,3 7 # o UV —LERRED-HOX 0 — AREBREDD
BZ)] 10T, EORIEE L OEERKE LABMRRETol, AEMALTE, &
AR MEDAEEZIRMITITZ DMEMOEHE FEEHE L, 7. F1ra—2®
LR —ANHTH ) — VR EERREREEE Candida tropicalis ZBBEEL. ZOH%KD I V=2
— R OB LD OICEISEEE R AT, BONEEREIIS N o —ATHERR E L
TR £ OAFTHEVHICK T 5MELEE L T, 2o BEENHNLERE
FEBEABREENTVSZ ERA SN ok, —F, ¥ 1m—2 2Tk U A
REREHREE S Z L & BRI HE Cronobacter sakazakii # BEEL., = U)H&?ﬁi‘%?ﬁf“%‘:}tl —
ANnG 23 7 E VA NEEETSIL, FLTEFOAEEKEBENL TS D ERLT,
ARMRTICOVTEEZR I X 2HEN TN, HEAEORPA DRI LTI
o TD%, FEZEBROLCICHEE L OEM &R, Th 50Tk L THRICEE L,
IADORRND, FRXPBERATERELUND Z L, EARABTSICARENEE
‘ ﬂﬁ?b"tiﬁ%i:ﬂﬁ?ﬁ%#&i& L7z Z ERFE LMo T, T, BRI o0
BIMRRNAENESERTEY, Lvh, TRH0ELE, AAOZBRREREFEICL ST
EREENTbO LHBE ST, ’
PAED T & XY, Phommachan Koudkeo S A L B3AFEITI+HDICHELER25 25105
EPLVWAEZET b LHEESNIE,




