Tam Tas - mswannsauananwiind () iilszansmmnnmudeslusmsmsaie
961941687014 KLEBSIELLA OXYTOCA KIS004-01T (EFFICIENT PRODUCTION
OF D-(-)-LACTIC ACID FROM SUGARCANE BAGASSE IN MINERAL SALTS
MEDIUM BY METABOLICALLY ENGINEERED KLEBSIELLA OXYTOCA KIS004-

I (R 7 a Jdo o )
91T) fJW']‘ifJ“V]‘iJﬁﬂ‘H'l DIONANAATITITY AT, LUYNINY IUASN, 120 U,

a o

dyé a a a A d'd a A 9y g’;
NMUNYUANHINTHANNTALAANNTUAR (-) ndszansnmnmuoos Tuvuaeums

@ 3'/ A =) 4 Y 9 @ 1 I~} 1
USvammivasazaredednalsaey laasenlesd (@1NuwaudY 3%, 6As1aI1UVUTIAD

a

A ' VoA ~ < @ Y A o A
VNLYAIND 1 719 9.1 VUNYUNHYN 50 DIALE ALY T Lﬂuma’] 4 5]1'311]\3) Qﬂi“mW@ﬂﬁ‘Ulﬂaﬂu

QU

£y =

9 Aa 7 a a 2 < 9
Tﬂﬂﬁ‘inunmmniﬂclﬁlawmaﬂﬂ G]Nﬂizﬁ"ﬂ‘ﬁﬂWWﬂl@QTu@]@uﬁllﬁﬂﬂqﬂ%Wﬂﬂ'ﬁ!Lﬁﬂ\iﬁ\i

o A 3 46 v Y = y a4 X
NITDINAUAUUDIUDILUUVINAIUDIV1UD DY uazﬂwmnmwag]aa“lumﬂ%maasmqwu

J < J A < J 1 ] a 1 @
youou lmiiagradneumandUSuavagaaaoumangogluaig s 89 30 gla Asniuvea
9 ~ (% Y 1 dy o 1 a aa A =
sudosngnisuaninudd Tasmsdesuluviagyumy 250 Hadans 1 50 or UG
v 9 < 1 ~ A Y S a 1 o
HAZIEIAIBANITI 200 5OUADUIN IAMANITNAABY WuILe Tdeu Taif 25 gliadoniy
9 ' N Y 2 K 1 9 I o 1 a @ ~ Y A o
sudeedinali lalsanihmagenamsldou lmindini 2s gia ludasinlndifesnu
A & P Y o A ~ @ = ! v X
Tagff5inaneu lmitiaoudisdulonssuisunumsAneineuniiil
Y o 4 H y o I
woNINHIse Kiebsiella oxytoca KIS004-91T gniiunliien)asuiaiangoslaiilu
nsauanansiaa (-) 1agnIzuIUNITNITHINKAINITE08 (SHF) 1agnIsUIUNITHIN
5EUINMI608 (SSF) gnaniiums ludwiinyuia s aas nsauaaanwsiag (-) tanuudu
53.53.0 nSuAvaAs ganaalusznI1eNszUIUMs SHE wunng dmsumsldnudosn

g 7 v A A {
UsvanmudrdreTmaoulaason loanilssua 150 nsuaoans Tastinananvoamsnlasu

Y
°

< a a A a < 9 2 o 3 A
u'lﬁ'lallﬂlﬂuﬂiﬂllaﬂﬁﬂ FUAA (-) ﬂﬂ!ﬂui@ﬂag 95 AT 36 YIATUIUIINUIANTAN

Y a Y A o Y o w ] 1<
'Qﬂslﬁlf gazlSurmvesriuensndsuanInual auaiay f’]fﬂﬁlliﬂ@nuﬂigﬂﬂuﬂ"lﬁ SSF

o @

] Y (% a a a A A” o/ dy gi
LL‘U‘Uf‘IghliJulﬂclf’wﬂi‘]_lﬂ?ﬁﬂ?ﬁwaﬂﬂiﬂ!mﬂﬁﬂ“ﬁuﬂﬂ ) VOUFDATIYNWUDTU AN UUNTSUIUNIG

= o Y A A Aa A a a Aa A 9 Y
SHF LL‘]J‘]JﬂQﬂ%‘Qﬂ‘LlWNTGI,‘]J'!WE]LWNﬂi%ﬁWﬁﬂWWﬂWiNﬁ@]ﬂiﬂuaﬂ@ﬂ%uﬂﬂ ) mnmﬂ%maaﬂ

4
= =2 1

ngniSuanmudr lulSuaiigaau dwaldldnsauananwsiia@ (-) Annududu 101.0£0.9

QU

[ T A 9 9 d‘ [ 9 a o 1 A A
nsuaeans 1105 ¥vIudesndsuaninual lulsuasiy 250 NTIUNDAAT UDNIHIUD

2 2

d’} 1 Aa a Aa A s 3| 9 =} o 3
ANUNUINANAAUDINTALUAAANTUARA (-) Haunugavuusoeas 99 tag 40.4 MIUNUUN

U

~ 9 = Y A (v Y o o A 1 gﬁ 9 a
Gﬂﬁ“VIQﬂclflﬂl,ﬁgﬂﬁiﬂﬂlﬂl@Q‘BWH@@ﬂWﬂﬁUﬁﬂWWL!ﬁ') ANaInY fJ\‘]%Jﬂ'ﬂUHGIH“V!Uﬂ13Wﬁ@ﬂJ@Q



I

= ) @ o 1 A = o 5 yg =1
asauanansiad (-)lagdszunudsdiniudiomovrunisldiiaiaguainguiu

1 s & 9 d =2 Y A g 9 = a
uraLnITueN nKanIsnaassiuaas iyt ldundlu1dlumswdansauanin
] g A (o ) L3
¥iiad () Tael9¥o K oxyroca KIS004-91T nwiudosit/Suanmde ludon laasonlya

& oA

& & & = = i
yatlunilaluanulaan Tussag laandstu

a Py P Lt
UMY INA 14 1ady 01N awiipAmInANYI ng
& T 1 y/ ﬂ '4
imsdnen 2562 auileFoo1915eNT NN / Izt




SOKHA KORY :EFFICIENT PRODUCTION OF D-(-)-LACTIC ACID
FROM SUGARCANE BAGASSE IN MINERAL SALTS MEDIUM BY
METABOLICALLY ENGINEERED KLEBSIELLA OXYTOCA KIS004-91T.
THESIS ADVISOR : ASSOC. PROF. KAEMWICH JANTAMA, Ph.D., 120

PP.

D-(-)-LACTIC ACID/SUGARCANE BAGASSE/NaOH PRETREATMENT/

KLEBSIELLA OXYTOCA KIS004-91T

The efficient production of D-(-)-lactic acid from sugarcane bagasse (SCB) was
investigated in this research. In the pretreatment step, a dilute NaOH solution (3%
NaOH with a solid:liquid ratio at 1:9.1, incubated at 50°C for 4 h) was used to alter the
matrix structure of SCB. The effectiveness of this step was indicated through the low
recovery of SCB solid fraction and high accessibility of cellulase complex to the
pretreated cellulose residues. Cellulase complex loading in the range of 5 to 30 U/g
SCB for enzymatic digestion of the NaOH pretreated SCB was evaluated in 250 mL
shaking flask at 50°C and 200 rpm. The result showed that 25 U/g SCB enzyme loading
liberated higher sugars levels than those of lower enzymatic loadings with a
comparable conversion rate. This loading quantity was quite low compared to those of
previous studies.

Further, the mutant Klebsiella oxytoca KIS004-91T was used to convert liberated
sugars to D-(-)-lactic acid. Separate Hydrolysis and Fermentation (SHF) and
Simultaneous Saccharification and Fermentation (SSF) processes were subsequently

performed in 5 L bioreactor. For 150 g/L of the pretreated SCB, D-(-)-lactic acid at the
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concentration of 53.5+3.0 g/L was obtained during a batch SHF with the conversion
yields of 95% and 36% calculated based on liberated sugars consumed and the NaOH
pretreated SCB provided, respectively. However, the batch SSF process did not
improve D-(-)-lactic acid production by the strain. Therefore, a fed-batch SHF was
further investigated to gain more efficiency of D-(-)-lactic acid production from higher
solid loading of the NaOH pretreated SCB. As a result, D-(-)-lactic acid at the level of
101.040.9 g/L was obtained from 250 g/L of the NaOH pretreated SCB loading.
Additionally, D-(-)-lactic acid yields of up to 99% and 40.4% based on liberated sugars
consumed and the NaOH pretreated SCB provided were improved. Also, the D-(-)-
lactic acid’s estimated production cost is lower compared to those produced by high
grade sugars as a sole carbon source. These results illustrated a feasible promising of
D-(-)-lactic acid production by K. oxytoca KIS004-91T from the NaOH pretreated

SCB, which is one of the sustainable lignocellulosic biomasses.
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