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Result of Oral of The Thesis/ Independent Study Examination
uivenduguas sl
Ubon Ratchathani University
Fu/ineu/l Date

£

Sa¢  uwismansaeutiasiu Title: Result of Oral Defense

Fou se3e3msUAtheimnTg Dear Vice President for Academic Affairs,

Anrnssuntsasuldiifiunisasullaaiiu The Committee of the Oral Defense of & Svgrinus Thesis Qnsduniidasy

Independent Study A%aft (round; 17, 27)...... Jo, Has proceeded with the oral defense of
Y99 (W18/UN9/U03812) Mr/Mrs./Ms., aynIus. Aines syaUsEssn Student 1D, 60114270021 ..ocooceeaens
InfAinwsesiu Degree 01 USygy v uwu n (Master Degree; Plan A) Q Usrygyten wuu 1 (Doctoral degree; Plan 1)

QO Usyayin wwu ¥ (Master Degree; Plan B) Q Uiyayien wuu 2 (Doctoral degree; Plan 2)

auniT Major in........... AGAMIAAIANY)

(nmwdangy English) ____A.cor
studants_taught by kwdl technique and traditional aprroach
Fuvfosud Swaudmanisanu The result of the Thesis/ Independent Study Examination oral defense is A9
QO aputiu Passed with NO condition Toglsiiideuls 9Funsussfiunadiu and received an assessment as
Q tiu Pass QO 7 Good Q Ay Excellent
& aaurinu Passed with condition Tneiidauly A which is/are uilynuiaiauanuzvRINIINMNTARY (MuBNATTUUY)

wsunisusediunadu and received an assessment as O pass @ Good Q Excellent

Q apulairiu e NOT passed because

- -
S ()'lﬁ .................. Us¥sunssumsaBY Signature of Chairperson of Committee

(e, 89.157
aﬁa....d

o £
(A3.ANAAY

finsna)

V7 (pnnséitusnwvdn) Committee member (advisor)

gug)

[}

ANR0... LA .........NTTUMT committee
(we. a5 3szgvs Uadsed)
FeBounnfiolusavsau Please be informed
8900 ﬁ ................ Js¥suNTINNNTERY Signature of Chairperson of Committee
(wei. a3.05IM ff23nA)
18 / funayl / 2565 (Date)

6. cwr o e i . < dad v : 3
Arusuuindiwintu: For official use only (ANUAUYBIYARATILNEITDY: Advice/Recommendation)

1. AuUsysnuvangms Head of Program | 2. A gkusesanuf Dean 3 anuiuasseadnsuakheivng
({Lﬁwau Approved Z{:ﬁwau Approved Vice President for Academic Affairs
QO ‘Liiureu NotApproved QO hiwiuweu Not Approved 3y
sl ol Signature | asfe j Signature

(n3.Andnn TUesuna)
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TOEFL (Internet Based) (120 AzWiu)
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A19819AZIUUNTHBUINANSNYIDINYYRY UBU-Test

UB UBON RATCHATHANI
UNIVERSlTY

45 Sathcnlamark Road, Warn ¢

14190, Tt

UBU-Test Score Report

Name Kanpcha Scrnet
Gender Femae
Date of Birth:  May 23, 1997

Student I 59110240707

Counwry of Natonaity  Thastand
Faculty/insttuticn. Faculty of Science

Testing Date. February 16, 2020 Testng Place. CLBEZO1 Issued Date: Fetruary 21, 2020

& Owerall
Grammar Readng Writing Equivalent
e a0 (40) 20) “'”‘(":) SCOre  CERR Lavel

Issued by Offica of ntamanonad Relations, Lbon RAIchaman L sty

Y
a
‘\‘
. = | (45T Chalermchas Wangrak, Ph D,
Y Y adl s
e~ Asmistant Professor
o “IAssitaant to the Preaidont for Intormational Relations aed Edusotion
- WTRAS W "

A Lia P Ubon Ratchathani University, Thaland

Ap

Ampal Parvorg

Regstrar

AN 3.46 ABENATILUNITERVIAANIN1WIINGEYRY UBU-Test
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Abstract
The purpose of this research is to compare mathematics learning competencies, problem solving
ability, communication ability, and retention on mathematic of student between the groups that received
leamning activities using the KWDL technique with the conventional approach on fractions. The samples

consisted of 26 grade 7 students attending in first semester of the academic year in 2020, Thongnoi Scheol,
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ABSTRACT

Biotechnological processing uses enzymes and microorganisms to make a wide range
of valuable products in many industrial sectors. This study investigated the culture conditions
of the production of two enzymes, xylanase and cellulase, by Lentinus polychrous Lev. LP-PT-1,
under solid state fermentation, using economical rice straw as a substrate. The optimum
temperatures and pH of enzyme activities and stabilities were examined and it was shown that
the optimal temperature was 35°C. The 75% and 80% moisture levels showed significantly
higher cellulase production than other treatments (p < 0.05) and also significantly higher
xylanase production than 50% and 55% moisture levels (p < 0.05). The inoculum level at
0.5 cm per disk for the four disks in 4g substrate culture was found to be the optimum for the
production of xylanase and cellulase by L. polychrousLev. LP-PT-1. The incubating temperature
is one of the most significant factors that strongly affects the production of xylanase and
cellulase. The relatively good thermo-stability of xylanase and cellulase was maintained at a
high temperature of 60°C with 89% and 81% of the remaining activity. The xylanase appeared
to be stable over a broad pH range of 4.0-7.0. The cellulase was stable at pH 4.0-5.0 with
94% remaining activity. High cellulase activity was achieved at temperatures between 30 and
60°C. The xylanase activity increased with high temperatures to 60°C. The optimum pH
for cellulase and xylanase activity was found in the range of pH 4.0-6.0. The findings revealed
that the high thermo-stability of xylanase and cellulase from L. polychrous Lev.LP-PT-1 was
potentially beneficial in industrial biotechnological applications

Keywords: xylanase, cellulase, Lentinus polychrous

1. INTRODUCTION

The organisms that are able to efficiently
degrade the major components of
lignocellulosic materials, cellulose,
hemicelluloses, and lignin, are white rot
fungi. These fungi possess hydrolytic enzymes

such as cellulases and xylanases, which typically
are induced by their substrates.

The hydrolytic enzymes have attracted
considerable research and organisms able to
produce them are interesting because of the
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We performed a theoretical investigation on a series of organic dyes incorporating an anthracene moiety
between a carbazole donor group and a cyanoacrylic acid acceptor, in which a triple bond (TB)-modified
moiety acts as a t-conjugated linker. Density functional theory (DFT) and time-dependent DFT (TD-DFT)
were applied to understand the electronic, photophysical, and electron injection properties of the dyes.
We found that optimized anthracene structures lay almost perpendicular to the plane of the adjacent
substituents. The introduction of a modified TB moiety significantly decreases the dihedral angle and
results in a planar structure, which extends the length of the 7-conjugated system to provide a broader
absorption spectrum, the An4 dye exhibited the greatest red shift of the maximum absorption
wavelength. Introduction of a TB moiety into the dye structure facilitates electron transfer from the
donor and acceptor. The TB-modified dye structure has a significant effect on electron injection from
the dye sensitizer to the TiO, surface. Our results demonstrate that use of computational design can to
help the experimentalist for looking out for future developments to identify TB-modified anthracene
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1. Introduction

DSSCs have received extensive attention since the first report
of high-efficiency dye-sensitized solar cells (DSSC) by O'Regan
and Gritzel in 1991," DSSC manufacture requires relatively
low-cost, facile processes compared to traditional silicon-
based solar cells. Thus, the conversion of sunlight to elec-
tricity using DSSCs is a promising source of affordable
renewable energy.* During recent decades, there have been
numerous reports of DSSC-based investigations, with over
1000 articles published by the end of the 20" century, and this
trend continues to grow.* Metal-free organic-dye-based
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38130 | RSC Adv, 2015, 5, 38130-38140

sensitizers for highly efficient solar cells.

sensitizers show promise for DSSC applications, and there is
active experimental and theoretical research into the devel-
opment of organic-dye-based DSSC cells with high solar-to-
electricity conversion efficiency.”

The majority of research into metal-free organic dyes is
concerned with the design of novel dye sensitizers, which are a
key component in the DSSC working principle to harvest solar
irradiation for converting light to electricity. The metal-free dye
based on a donor-w-conjugated-acceptor (D-7-A) architecture
can provide high-efficient photovoltaic performance,” the
highest record exceeding 11%.* A variety of electron donating
groups (D) have been reported, including triarylamine,”
coumarin,' carbazole, fluorine,”> and phenothiazine."**
Three main electron acceptor groups (A) are used, namely,
cyanoacrylic acid,' carboxylic acid,' and rhodanine-3-acetic
acid."”

The presence of a 7-conjugated linker in an organic sensi-
tizer broadens the visible region absorption band by extending
the length of the 7t-conjugation system. Structural modification
of the m-conjugated linker can greatly improve DSSC perfor-
mance.*** Researchers have varied 7-conjugated bridges by
using a series of acenes comprising polycyclic aromatic hydro-
carbons with fused benzene rings in a rectilinear arrangement.
In particular, an anthracene moiety, which consists of three
fused benzene rings, shows promise as an acene-modified
linker. In recent years, Fan et al.'® reported a series of dye
sensitizers with acene-modified linkers, from benzene to
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