Y] a a d
1ﬂ§ﬂ§933ﬂﬂ1uwuﬁ
TaunadIngdy A INNSEnEAsIans

Ineenaasuriaga (ina luTaguazmMIsamsauadon)

Syan

(Y] Q' a e’m‘ 9
malulaguazmIsanIaaadou IMNYIPNAATAAULIAGDN
/M MAIV

4 A a A a oy a d v 9 (%
!‘;9\1 msulszansmnlumsnaaiimaiaisannmniudideas

Y
o v o 9
Iﬂﬂﬂ’liu’lﬂﬂmu@u

Enhancing Efficiency for Reducing Sugar Production from Cassava Bagasse

by Pretreatment

%

NI UNANATITIN 1AITIAN
ya 1
Tanasanvivreulae

da (= a a ¢ o
mm‘mﬂﬂinynmmwuﬁmn

] L&Y ] a
( Ejﬁmﬂmﬁmﬁmﬂﬂwﬂ L‘wmﬁuﬁm,Ph.D. )
dd‘ a a Al
219158 nE InenHnus I
oA 4 o

( 219150010 58! duaNag, Ph.D.
U Vv a
MINUININIB

9 1 o 4 Y a 4
( ATIWANTATIITYINTNOHA UHINTYWA, Ph.D. )

U

A A (Y] a (Y] do
HNAINEIaE N‘l"iTJTIEﬂﬁﬂ!ﬂﬂﬂiﬂ1ﬁﬂiiﬂ‘§ﬂﬁ!&éjﬂ

I v
( 599PNANT1150N YU F52Na, D.Agr. )

9

U

AUAT NN INENaL

% d' A
IUN 1o L A 7 PO—




a a 4
IMNPIUNUD
A
139N
A a A a 2 [ o o c?/‘ Y
manulszansmmmlumswaaemuoaninmaiudilznas Tasmsihdatuau

Enhancing Efficiency for Ethanol Production from Cassava Bagasse

Tag

UNFTATITTU UAITIA

LU®

Y a @

UNAINGITY WHIINNAUNBATAANS

1
A o [ a a @ a =S [ A 9
LW@ﬂﬁWHﬁﬂJy‘iﬂlllﬁ\iﬂii‘g MNINMTATUNIVUNG (Lﬂﬂjuiﬁﬂlla$ﬂ15ﬁ]ﬂﬂ15ﬁ\unﬂaﬂﬂ)

g

N.7. 2554



an a A a A a oy a d %
LERERL] LLT%}'JGINWN 2554: maulszaninmlumswantiimiasaisannmniu

9

v o 3 9 a a % a =
d1lenaslagmshiatuau ']Jiiyig”l’ﬁ]fﬂﬁ”lﬁ@]imﬁ”l‘ﬂmcﬂﬁ (mﬂTuTaauazmi

'
[ a

I t:l a a 4
ilﬂﬂ”liﬁﬂu’mélﬂll) mﬂnmﬂTuTa?Juazmi%ﬂmimmﬂé’@u NAIFIINYIATAT
t:' Y u'd' = a a 4 [ Y L&Y ] a A
GRPRGRI ’rD”Ii]”IiEJT]‘]JiﬂHTJT]EJ”IHWH‘ﬁ‘Viaﬂ:Ej*lf’lﬂﬁ”lﬁ@]i"ﬁ]ﬁﬂﬂ‘ﬂﬁ WNDITUNTA,

Ph.D. 92 %1l

mniudlzndailuiaamas l¥nngaamnssunaauil Tesdszaoundnilundls

o a

= 9 o a Y =2 dy ] 9y o u’l’ A
G]Niﬂllﬂ‘lﬂlﬂﬂ?@]ﬂﬂﬁiﬂﬂ”ﬁﬂamﬂﬂTLlﬂﬂ]lﬂ miﬂﬂymumllmﬂmmmaumimam’am

Q

v
v o 9

o v o v J qu’ o 091
maJ13mflumsmmmu@umﬂuumﬂzwmﬁl’mmullcﬁmmzﬂm LAZUYUABUNITINUNUINID

Aa d

Ardionaaenuea HamsanyMuIMsdosmniudilznasatensadaninlilsun

14 s ' a

o S A Y a o o A 0 < = Y
uWHﬁiﬂ’J%ijﬂﬂﬁ1ﬂ1§1‘§ﬂiﬂ?‘lf)ﬁﬂ@iﬂ uazmsuiuangungu 120 C Wuran 60 w1 Gl“ri‘

U

A3

4

J5uanimaiany

A

Y v 1
gaga daumstihadudumniudlznasdrennuiounaziingungl

0 I A1 Y 4 1 A I 3’ A dg’ A
125 °C 1flunan 30 wii dema lvieu lyieunsadesutlwaztlaouimihmamuiv vaziie
o 1 s o @ o
Mmsdosdreou ladaagaa (45°C i 72 ¥ 1) tou lasiueavhes lume (90°C 2 92 Tu9)

4 0 ) Y a 2} Aa J A a a o

uaztou laing Iz luaa (55°C 24 91 1u9) MSinanhaaidadgaga Ao 899.11 Tadnin

1 o o ) [ A o % oy aa SN Y (] 9
aensumniudenas Wehmsniinaisazaeiaiasaidn laanmsdesalensaas

o 4 1 o g’

o sl luanzd19d A 168ad Saccharomyces cerevisiae WUINMIHITAFITATABIINA
aa P 9 1 9 4 a 9 1 [l 9 A (a
Fagn laninmsdesmsou lsiamnsondaenmuea ldgeaniimsdesalensa Taghlsun

Y

'
a

Y
MMaIaFIsuAY 15.57 nTunodas ansonaaemueala 5.11 nsuaeans aatiu matinia
Y

9

v o v ¥ v J 3 & ' v @ Y o
GlJ‘Ll?’]‘Llﬂ”lﬂ?JuﬁﬁlﬂgWa\iﬂ?ﬂﬂ']n\lﬁ@ulla3HTLTJULLU’JVITQWHQ‘IHﬂ1§%381ﬁl@u1%%ﬁ1u15ﬂL“]JTVH

A A an A A A (R a a J W
DYUDFOUTH AMeUFD01159NUTNYIINNUNUTHAD



Siriwan Gaewchingduang 2011: Enhancing Efficiency for Reducing Sugar Production
from Cassava Bagasse by Pretreatment. Master of Science (Environmental Technology
and Management), Major Field: Environmental Technology and Management,
Department of Environmental Science. Thesis Advisor: Assistant Professor

Patthra Pengthamkeerati, Ph.D. 92 pages.

Cassava bagasse (CB) is one of major biomass wastes from starch processing industry,
mainly containing starch. The objects of this study were to determine the optimal pretreatment
conditions for maximizing reducing sugar production by enzyme and acid pretreatments, and to
preliminarily use of pretreated CB for ethanol production. In this study, sulfuric acid had a greater
capacity for hydrolyzing CB than phosphoric acid. Pretreating CB with sulfuric acid at 120°C for
60 min gave a maximum reducing sugar yield. Pretreating CB with hydrothermal pretreatment at
125°C for 30 min and hydrolyzing with cellulase (45°C for 72 hr), alpha-amylase (90°C for 2 hr),
and glucoamylase (55°C for 24 hr), gave a maximum reducing sugar yield of 899.11 mg/g CB.
Fermenting the obtained reducing sugar solutions from the selected enzymatic or acid hydrolysis
with yeast Saccharomyces cerevisiae revealed that reducing sugar from enzymatic hydrolysis gave
a higher reducing sugar concentration (15.57 g/1) and ethanol yield (5.11 g/1) than that from acid
hydrolysis. Hence, hydrothermally pretreating CB with enzymatic hydrolysis is an interesting

method to accelerate enzyme-substrate interaction and enhances ethanol production efficiency.
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glucose —* glu-6-P —* fruc-6-P —* fiuc-1.6-Di-P

NADH+H NATY
-_=_

1.3-Di-P-glyceric acid +— glyceraldehyde-3-P Dihydroxyacetone-P

A

|
! -
i NADH+H
i
|
ADP :
| NAD
|
o-glycerophosphate
|
|
ATP :
; +H,0
|
|
HO Glycerol +---

\ L

3-P-glyceric acid — 2-P-glyceric acid —— phenol pyruvic acid

ADP
ATP

pyruvic acid

NAD NADH+H / l

ethyl alcohol « acetaldehyde Co,

Y s 4
MNA 5 nszuumseutimy wwesgon g (Embden-Meyerhof-Parnas Pathway)

30 Paturau (1969)
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6.1 MIVIVAVUAUAIYITNIINYNIN (physical pretreatment)
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6.2 M3thiiatududl1e35n19aT (chemical pretreatment)
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k4
6.4 M3ThTaTuANAITN19FINMN (biological pretreatment)
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7.1.1. M3898A28nTA (acid hydrolysis) ®19u1a 1l 2 ATTUIUMS Ao
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7.1.2. M3898A8A4 (alkaline hydrolysis)
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8.1 tou'lyios luae (amylase)
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