FaemnArINIL MRNIRAMENITN
|

i

?‘*"‘f\““'f‘m-‘f\ Q f\m, P hon it 8 & A B o Vol P vqr'q \'\"ﬂn -Ima-\ 94 e W
WELLULUSIO Mra..\v.dl FROUN DO XAN

AR ISR OR BTN S Wi

N OINTD DD B o 7 e an
AND PINFAPPLE PEEL BY Sgecharomyces cerevisiae
TNTT T AL

,\\
) 4
'ti i 3 uﬂn Sad o Bl N .\ S8 LIUN




» aw v
v2iawidy dinewanensminiaiSuuvind

Tt

PRODUCTION OF CELLULOSIC ETHANOL FROM DURIAN
AND PINEAPPLE PEEL BY Saccharomyces cerevisiae
VIA BATCH FERMENTATION

MR. PATIWAT CHAIYAMATE

A THESIS FOR THE DEGREE OF MASTER OF SCIENCE
KHON KAEN UNIVERSITY
2011



PRODUCTION OF CELLULOSIC ETHANOL FROM DURIAN
AND PINEAPPLE PEEL BY Saccharomyces cerevisiae
VIA BATCH FERMENTATION

MR. PATIWAT CHAIYAMATE

A THESIS SUBMITTED IN PARTIAL FULFILLMENT OF THE
REQUIEMENTS FOR THE DEGREE OF MASTER OF SCIENCE
IN ANALYTICAL CHEMISTRY
GRADUATE SCHOOL KHON KAEN UNIVERSITY
2011



' 4\
3t | YT ey
K %ﬁﬂ'z;‘sh‘

B

THESIS APPROVAL
KHON KAEN UNIVERSITY
FOR
MASTER OF SCIENCE
IN ANALYTICAL CHEMISTRY

Thesis Title: Production of cellulosic ethanol from durian and pineapple peel

by Saccharomyces cerevisiae via batch fermentation
Author: Mr. Patiwat Chaiyamate

Thesis Examination Committee:

Assist. Prof. Dr. Pakawadee Kaewkannetra Chairperson
Assoc. Prof. Dr. Saksit Chanthai Member
Assist. Prof. Dr. Sayant Seangsuwan Member
Assoc. Prof. Dr. Chalerm Ruangviriyachai Member

Thesis Advisor:

(Assoc. Prof. Dr. Lampang Manmart) (Assist. Prof. Dr. Kiat Sangaroon)

Dean, Graduate School Dean, Faculty of Science

Copyright of Khon Kaen University



U3 lvowins. 2554. mswanragladnemusasinaenySeunazildenduizsa lae
o e U a a d |a a
Saccharomyces cerevisiae AWM INADUVVNL. INNUTUTYYINOIMTAs
v a a aa d v a a [ a @ '
wliadia a1vIFUATIAATIZH TUNATNGIAE UMIINEIABYOUUNY.

al a a J a A aa @
B1ﬂ]iﬂﬂ1ﬁﬂ‘ﬂ1']ﬂﬂ]uw1—lﬁ: IF.A3. ROV 1IDIVTYS VY

UNAALD
E 47240

wag adnemusaawisaiuunawdsnumadenInilueuina Taowdalden

A a

. 15y C ) @ vy @ A a 1 tdydo 2

AwAsygne 1aun 417 Tna Tudrlznas uazdes Jagliunmasygnumariiiuiuanns 39
[ YA ' d”d 4? " oA [ =3 a =] a 9y

wIdAmmaiilsimgaiuedeaeiios od1elsna wagladnemueandunsonda ldan

4 v
Saqmiasnamunvyasigay ldrean Tuwag Taa wu Srdudud)znds vhed sudes
v v
uldenniSounaznldendilzsa Wudu luawddel msazaeiniumslalasladadiensa
AeanvendenyGouuazilionduisa szgauldonluidluiwagladnieniuealaons
@ Y - @ ] d v A a
winuuung wennniimsmssuuazAnidnyasmangilansuveusag laain ldninmain
Technical Association of Pulp and Paper Industrial T203 test method 150 TAPPI T203 57uAY
' ' ¥

mAiia FTIR tWensnaawag ladnenivea IHLUSmannuiu 1innan1snaaeany i

anlansives Antuuazieliwag Taangnivasen luninnldennisounazilfendulzsaly

Usngi undu 1580 @, 1465 @u’”, 1270 ¥y, 1184 ¥y wag 1590 ¥u", 1475 @,
2l -1 o w ¥ Jd o A = A

1250 wu’, 1164 @y mwday Sevazyeeesnillszneunanlunlaesnyseuuazilaen

duilzsa 18un wvag lad Antiuuazieiivag Taa if 35.16, 32.88, 1.21 uag 20.44, 41.21,

o v & q 9y 3 aa Jo dy v oA
9.43 muda dalddovargegaventihmiaiardninuanlaninmslalas lada Ae 80.21
o w a a @ ° a ‘3

uaz 80.20 Mmuddy Ysmmveusag ladneniuealumsninuuunzgni ldimuiudae
o w s v Ay 1o ' o A a A

aszuaumsmiaesnlszaounani lisuiludensninesn llvinuldenySounaznlden

duizsa ovazgegavenaag ladneniueai Idanmsninuuuns Ae 66.34 uaz 65.27

AwdIaY uag wawan lagegeves wag ladnieniuea Ao 0.663 NTW/NTY AL 0.653 NTL/

nsu TunsdlvewldonnSounazuldonduilzsa



Patiwat Chaiyamate. 2011. Production of Cellulosic Ethanol from Durian and
Pineapple Peel by Saccharomyces cerevisiae via Batch Fermentation.
Master of Science Thesis in Analytical Chemistry, Graduate School, Khon
Kaen University.

Thesis Advisor: Assoc. Prof. Dr. Chalerm Ruangyviriyachai

ABSTRACT
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Cellulosic ethanol can be an alternative energy source in the future. It was
produced from high economical plants such as corn, cassava and sugarcane.
Currently, these economical plants are being reduced which cause their initial cost
still increases. However, the cellulosic ethanol production can alternatively be done
from lignocellulosic agricultural wastes such as cassava stem, rice straw, durian and
pineapple peel. In this research work aims to use cellulosic materials of durian and
pineapple peel in form of hydrolyzed solution for production of cellulosic ethanol via
batch fermentation. The preparation and characterization of the cellulose which
obtained from Technical Association of Pulp and Paper Industrial T203 test method
(TAPPI T203) couple with FTIR technique for the enhancement of the cellulosic
ethanol production was investigated. The results showed that the FTIR spectra of their
removable lignin and hemicelluloses from durian and pineapple peel disappeared at
1580 cm™, 1465 cm™, 1270 cm™, 1184 cm™ and 1590 cm™, 1475 cm™ and 1250 em™,
1164 cm’, respectively. The percentage of cellulose was 35.16 and 20.44,
respectively and the others in durian and pineapple peel such as lignin and
hemicelluloses were 32.88, 1.21 and 41.21, 9.43, respectively. The maximum total
reducing sugars found in the hydrolyzed durian and pineapple peel solution were
80.21 and 80.20, respectively. The percentage of cellulosic ethanol was enhanced
when treatment process was used. The fermented broth gave the highest percentage of
cellulosic ethanol at 66.34 and 65.27. In addition, the highest cellulosic ethanol yield
obtained was 0.663 g/g and 0.653 g/g in case of raw durian peel and pineapple peel.
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