Twdu  yamiu  mswannszuumskaansaudaannniudnlzvaslasuuaiice
n3a Ldndn (DEVELOPMENT OF LACTIC ACID PRODUCTION PROCESS
FROM CASSAVA BY USING LACTIC ACID BACTERIA) o10156#1/5nu1 -

A¥ermans 19130 AT.qUNT NMYIUNT, 204 Wi,

E4
Aav A

o a (Y] a < a
nueil ldduiumsAnimssauenuaymissysiaveuuaiGonsauanan 910NN
% v ) [ [ &1 &1
voudeannmaniniudlenaslutlszmalneg  msarwdnvazmadl Tulnduazd Tu'lnidveq
3 a o w 4 1] 4 { [
UszmnsuuaiiGensauandn Imsldsvudu 16S rDNA iweuuaiisomeiugnaauennoy
Y] o a Y A . = 9 Y] dg’ o
Auhmssziywiia’la Ao Pediococcus pentosaceus gniaenunlfidiuriurelunszurumsniin
c’dyd

09; 1 dy 1 a S a J a = 1 = A
Gluﬂlu@l@uﬁﬂhlﬂ WwomenuiHlanuasa lumsnaansatananlunanaaiosediane) Nl

£

S A

s v
ANVUITFNTLBILAIVDINTALUAAAATUA L hlfglj mmumzmumitﬁ@ﬁﬂzaﬂﬁunmmm
@ S A A A @ A =R A 9

ﬁ13@1ﬁ131uﬂﬁg'iJ'JUﬂ'liT‘illﬂﬂiﬂllaﬂ@ﬂ MNBNITNAIUITITOINITNNITINIYNAN %\‘]NﬂWiiGb’LL“ﬂ\i
o o o Ao ' 9 7 a A o <
NuﬁWﬂg‘ﬁa\‘]‘Wﬂ1ﬂ15ﬂ@ﬁlﬂ'§ﬁll@ullcﬁllﬁﬂﬂ“lfu@ o Lau"lclmazllmaﬁ uaxﬂ@jﬂaﬂmaﬁ HJH

A 1 4 @ A v A sy ¥ = J A Qy a a7
ﬁ’lﬁ@TﬁWﬁﬂlﬂull‘ﬁa\‘]ﬂWiU@uﬁﬁﬂ UUEN ﬁWiﬁﬂﬂﬂﬁ@l‘V]llﬂ%’lﬂﬂﬁﬂl‘ﬁa’ﬂcﬂ\‘l%’lﬂiﬁ\i\ﬂuwaﬁl‘ﬂﬂﬁ

[~ 1 o [ v 1 1 I % {

T dunasluTasou dwsugdunumswinaisg uisesndu nszurumsuinuuung Aluay
(=) 1 < ' 2 A ] [~ < 2
vlllllﬂ’lﬁﬂ')'i_lﬂwﬂWﬂ'NllﬂJUﬂiﬂ-ﬂ'l\‘l Ll'i_l'i_lﬂ\‘lﬂgﬂll‘llﬁ@@ﬂlﬂu ﬂ13ﬂ@u@1‘ﬁ13lﬂu5$ﬂ$ﬂ UUUMNNS

Ao A = Aa o = o w
nuy @Ii’lﬂWi'ﬂ@uﬂ’l‘ﬁWiﬂ\?ﬂ LLam&UUﬂﬁﬂ%‘ﬂﬂJﬂWiﬂﬂu’fJ’lT‘i’lﬁL!UUL@ﬂ%IﬂLuut“ﬁﬂa ANUDTNY WA
== 1 % £ A o = a
MIANHT WUN fni‘ﬁllﬂl!'ll'llﬂ\‘]ﬂgﬂllﬂ’lﬁﬂ@uﬂ’lﬁ’lillﬂﬂl@ﬂ“ﬁiﬂluulﬂfﬂﬁ Iﬂﬁlﬁ’lu’lﬁﬂﬂﬁ@lﬂiﬂ
I a P 9y 9 v 1A o A o A
Llaﬂ@]ﬂ"lﬂﬂﬂ31lllellllslluqxifﬁ] 150 NIUNDANT TLIZLIAAUUUNIT 72 6]53111\1 Iﬂfﬁ/lﬂi%lljuﬂ1§
NUNAINAITAIANANAANFININNTT 0.9 (NTUVBINANTAABNTNVBIHUAATA) 21NNINAADY
Aa s a o £ A o = =
AAANQAUBDINIALAAAANTS UIUNTTHUNUUUNING ‘V]llﬂTifli’)L!'E)”IW”I?LHJTJL@T‘IGBTTJLUHLGKEJQ Nﬂmﬁ
v 3 (R 1< 1 a I A
ﬂ31ﬂ15ﬂ@u@1ﬁ1ﬂﬂu5$8$ﬂ Lmamﬂsﬂ@]m ﬂTNﬂNa@]ﬂl@ﬂﬂTiﬂ@u@1ﬁ15lﬂu538$ﬂ U
v
1 [ Y 1 o 3 a %
UINNIN ﬂﬂuuGLUﬂTiV]ﬂﬂ@Q@]@]lﬂ %Q%Tﬂ”ﬁllﬂﬂﬂiﬂllﬁﬂ@ﬂ@'E)ﬂ"lnﬂﬂixlljuﬂ151’i3~lﬂ$\u§9ﬂﬂ1§
I a o 4 I a A < g = 9 a a a
ﬂ@u@]ﬁ”ﬁlﬂu538§ﬁﬂ MTUYONAANUNNTA-L-LIANARA 1ITDLUARALIARN uuumﬂ%mﬂummﬂimﬂ
v Aa = ' Yy 9 A g < A A 1 a s
”laaau”lmﬁwu NUMITANEIMANUUVNUVULTUAUVDULQAUAANUNAADNITATYVDIUEAA IINNTT
o a 4 @ 3 a o 4 a 1 < {
ﬂ1u3m%1ﬂﬂm@]ﬂ1ﬁ@ﬁ%'E)Qﬂ1§flﬂfl\1Iﬂﬂﬂaﬁﬂmcﬂﬁwuwiﬂ@‘ﬁﬁwﬂqg{j1 uaﬂmmﬁmmmmﬁ}u%}u
@ 1T A 1 4 o a
ﬂizmm 80 NIUNDAAT ﬁwaiﬂammamaa %\‘]V]]iﬁ}mﬂﬂ1§ﬁﬂﬂ1ﬂﬂﬂ@\1ﬂ5$1J'J°LJﬂ15LLEJﬂ
a o 4 4 o @ 09; @ 1 % 1
Waﬂﬂﬂl“ﬂ@@ﬂ%’lﬂigﬂﬂLﬁ@ﬂ@ﬁﬂuﬂWiﬂUU\‘]ﬂQﬂQWQ Gdli\‘]ﬁg'U'U%zﬁﬂWiﬂ’J‘Uﬁ]NﬁﬂWﬂz@l’N‘]GU’EJ\‘]ﬁg'U'U
a a Y o Aa <] g’ &Y 1 % 4
@Laﬂi@lﬁﬂvl@@@uhlulcb'“ﬁu l!ﬁ$ﬂ1luuﬂ1§Llﬂﬂl!ﬁﬂlﬂﬁ@9ﬂﬂ1ﬂu1ﬁuﬂ1u33ﬁ’)’lﬂﬂ’lﬁ‘ﬁuﬂ Lﬁ@aﬂ
< @ % o 1w ° J 1 1
ﬂﬁWNL%}N‘fllumﬂﬂllﬁﬂl@ﬁcluQ\Tﬁllﬂ ﬂWiﬁﬂW@ﬂﬁWﬂ’]i@l']EJ’iﬂLWW%GU’ENLG]faﬁ flﬂTﬁﬂa\‘ﬁnﬂ 0.026 %190

) < VW 1 £ Aaa ddd?’ = c?/‘ Yy 9 <3 A
“If’ﬂll\i 11 0.0054 GI@%’JIN\‘] ANINFIAVIUFAAAVU DNNN ANWAUNVUGITAVDILAALAANGD



1 o 1T Aa

o J a = a 3 a
ueneonu Ml luaisazatolin1 185 nfusedas  lasliAAuUTENTTWAIVDINTALANAR

1
A ' s d aAnY a /Y v Y o Ay g
¥Ua L ¥1nnI1 95 Lﬂ@i!cﬁuﬁ 1/]llﬂﬁnﬂfnﬁ']!ﬂﬁTzﬁﬂjﬂﬂ@auullﬂia ﬂTﬂWﬂﬂ1§V]ﬂa@QV]llﬂu 15 ICN

a

I~ 1 I~ Y] 4 & { Y] 4 o 1
VRRUN Pediococcus pentosaceus 1HuuaiFemenusrilanamnsanavunoti ldadnisnas
p q U

]
%

3 a ' a 0 ' @
NIALANAANINITA W aunsewan  sazannsoth 1 wiunszuaumsvdnidl
) Y 4 1
Uszansamgs weoth ldgmsiaums WellaglIdhutlaiudilzvasiiumsdoonds @y
9y v A a a Jd 9 Y= I 3 J
Argmanaddann lssnunaadies dunsnaadunuueIaseIms 1ane 80 ulesidud nazen

Tiuilse Temidmsunssuiumsnannsauananviialuaae la 14

a A A A d‘ v K
AVIFIYABIING AU WDUNANY
= = A A P
1In5ANY1 2553 A8 D19158NUTAY

-

A oA

Aeilo¥p019136N1UT BT




PAILIN BOONTAWAN : DEVELOPMENT OF LACTIC ACID
PRODUCTION PROCESS FROM CASSAVA BY USING LACTIC AQI
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L-(+)-LACTIC ACID/ LACTIC ACID BACTERIA/ PHENOTYPIC AND
GENOTYPIC CHARACTERIZATION/ CASSAVA STARCH/ SPENT BEWER'S

YEAST EXTRACT/ FERMENTATION PROCESSES/ ELECTRODEI@ATION

Isolation and identification of lactic acid bactefrom fermented cassava waste
in Thailand were performed in this work. The phgpat and genotypic
characterizations using 16S rDNA gene sequenceklait acid bacteria population
were investigated. The most efficient strain idéedi wasPediococcus pentosaceus, and
it was used as the starter culture in subsequemefgation processes. The strain showed
homo-fermentative characteristic with high optigglure L-(+)-lactic acid. In order to
develop cheaper nutrient sources, cassava stastreated withoh-amylase and gluco-
amylase before being used as the main carbon saouteeeas spent brewer's yeast
extract was used as a supplementary nitrogen sdbifferent fermentation modes were
attempted, including the batches with non-contcbded controlled pH, intermittent fed-
batch, constant feed rate fed-batch, and expomefadbatch, respectively. The
experimental result was obtained from exponengalbatch system with the highest
lactic acid concentration of approximately 150 gfithin 72 h of the operating time. The
fermentation performance also exhibited a high petidn yields (groduc{Osubstrarp Of
more than 0.90. The lactic acid productivity of empntial feeding showed a high value;

however, the production yield of intermittent featdh was higher. As a result, this



feeding strategy was chosen fom situ lactic acid recovery process. Extractive
fermentation of L-(+)-lactic acid (lactate) was rixed out using the electrodeionization
(EDI) technique. The effect of initial lactate centrations on microbial growth was
initially investigated. A mathematical simulationf d¢he product inhibition was
successfully illustrated. It was found that thdicail lactate concentration at which the
cell growth severely hampered was approximatelg/®@0 Various operating conditions
were investigated to assess the EDI performance.syhtem was subsequently applied
for in situ removal of lactate from the fermentation brothe@fc deactivation constant
(kq) was substantially reduced from 0.026 to 0.0054 K resulting in much improved
half life of the biocatalyst. The highest lactabemcentration in the receiving solution was
obtained at 185 g/L. More than 95% optical purifyLe(+)-lactic acid was obtained
using a chiral HPLC column. This finding reveal&attP. pentosaceus was one of the
most promising strain for commercial L-(+)-lacticié production. In conclusion,
hydrolyzed cassava starch supplemented with speweb's yeast extract can be
effectively used to reduce the nutrients cost b¥8a8nd it might provide substrate for a

large scale lactic acid production.
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