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UTILISATION OF EXTRACTED WAX FROM DISCARDED CABBAGE
LEAVES FOR SURFACE COATING OF LIME

Nittaya Phungam

Doctor of Philosophy Program in  Agriculture
Faculty of Agriculture

Advisor: Asst. Prof. Weerawate Utto, Ph.D.

ABSTRACT

Weight losses and other quality changes as appearance of wrinkles are
important problems for postharvest quality management of fresh fruits and
vegetables. Surface coating materials have been used to minimize such
quality changes. This research aims to develop surface coating material
using wax extracted from discarded cabbage leaves. Wax was extracted
from cabbage leaves using dipping extractions of which dichloromethane
solution was a solvent. Physical and chemical properties measured in terms
of acid value, iodine value and saponification number of the wax extracted
were similar to those of other commercial waxes. The wax extracted from
the cabbage leaves was likely to slowly develop rancidity. It had a wide
range of melting point (49-58°C) and had thermoplastic property. The
research results highlight that both water and oxygen transmission rates of
the fruits coated were significantly lower (p<0.05), compared to those of
uncoated ones. The wax was later developed as surface coating emulsion

comprising with wax extracted from the cabbage leaves, triethanolamine

O



and distilled water. This research investigated certain properties of the
emulsions of which concentrations tested were 10-50% (w/v). Experimental
results showed that the emulsion concentrations of 10-30% (w/v) were
highly stable. These emulsions thereafter were tested in forms of films
fabricated. Experimental findings showed that thickness, water absorption,
melting temperature (Tm) and tensile strength became higher when
emulsion concentrations were increased. However brightness and
elongation of the films were decreased. Water vapour and oxygen
transmission rate properties of the films became decreased when the
emulsion concentration were increased. Based upon such research findings,
emulsion concentration of 10% (w/v) was considered suitable to further
utilizations as surface coating material for fresh fruits and vegetables. The
present research tested the surface coating material with fresh lime and
okra. Furthermore the research was conducted to investigate effects of the
surface coating material 10% (w/v) (CB-wax) on fresh bell pepper kept at
10°C for 21 days. These were compared to the peppers either which were
coated with chitosan and uncoated (control). The experimental results
showed that visual appearances of the bell pepper coated with CB-wax and
Chitosan slightly changed but those of the control became noticeably
changed as well as microbial growth were detected after 5 days. Both
coating materials did not cause apparent differences on qualities of the bell
peppers. There materials could delay changes in physico-chemical
properties including firmness, total soluble solid (TSS), titratable acidity (TA),
respiration rates, ethanol concentration in tissues, and internal oxygen and

carbon dioxide concentrations measured in the bell pepper cavities. In

©



contrast those of the non-coated became quickly changed, especially there
were high levels of ethanol concentrations accumulated. Overall, the
present research had achieved its success in developing surface coating
material of which the wax was extracted from the cabbage leaves. This is
considered innovation and importantly contributes new knowledge. The
surface coating material has potentials in minimizing postharvest quality
changes of fresh produce and can create value-added for the discarded

cabbage leaves.
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DEVELOPMENT OF NEW SENSORS USING NANOMATERIALS AND
MOLECULARLY IMPRINTED POLYMER MODIFIED ELECTRODES
FOR DIAGNOSTIC AND FOOD SAFETY MONITORING

Wongduan Sroysee
Doctor of Philosophy Program in Chemistry
Faculty of Science

Advisor: Asst. Prof. Maliwan Amatatongchai, Ph.D.

ABSTRACT

In this work, the development of new sensors based on electrochemical
sensors and quartz crystal microbalance (QCM) were investigated. The
electrochemical sensors consisted of 2 parts including chemical sensor and
biosensor. The chemical sensor was developed for dopamine (DA) and uric
acid (UA) determination in pharmaceutical and urine samples. The
development electrode was constructed based on ferrocence polyaniline and
carbon nanotubes modified CPE (p(Fc-Ani)-CNTs/CPE). After that, Nafion (Nf)
was coated onto p(Fc-Ani)-CNTs/CPE surface to obtain Nf/p(Fc-Ani)-CNTs/CPE.
The oxidations of DA, UA and AA were measured by differential pulse
voltammetry (DPV). The results revealed that the Nf/p(Fc-Ani)-CNTs/CPE
exhibit the oxidation peaks at +0.3 and +0.45 V for the DA and UA,
respectively, whereas the oxidation peak of AA does not appear. These results
show that the developed Nf/p(Fc-Ani)-CNTs/CPE provides high selectivity and

good repeatability. The oxidation peaks current from DPV varied linearly with
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the concentrations of 1-150, and 5-250 UM for DA and UA, respectively. The
estimated detection limits (3S/N) are 0.21 and 0.58 UM for DA and UA,
respectively. The proposed electrode was successfully applied to determine
DA and UA in pharmaceutical and urine samples with good performance.

A biosensor was developed for the determination of sulfite in wine and
picked foods. The biosensor was constructed by attaching an immobilized
sulfite oxidase (SOx) enzyme onto Fe;O,@Au-Cys-FA nanocomposites which
was prepared using a Fe;O,@Au core encased within a conjugated cysteine
(Cys) as a bi-functional linker. The cysteine was attached to a gold surface
through thiol group. Then, amino-terminated from cysteine was conjugated to
folic acid (FA) with an amide-linkage formation to obtain Fe;O,@Au-Cys-FA.
The biosensor was fabricated using a mixture of polydimethylsiloxane and
mineral oil as a binder to enhance the physical stability and sensitivity of the
electrode. Cyclic voltammetry was used to investigate electrocatalytic
behavior at the Fe;0,@Au-Cys-FA/CPE. The amperometric detection in the FIA
system was performed applying a potential at +0.35 V. Linear concentration
dependence is observed in the range between 0.1 to 200 mg L''. The
regression equation is given by y=1.086x-1.147 (’=0.998), when y and x are
the area of peak current (uA) and sulfite concentration (mg L™). The detection
limit (3 0°) was 10 pg L''. The developed biosensor also provided good
precision (RSD= 3. 1%) for sulfite signal (15 mg L', n=20) with a rapid sample
throughput (109 samples h™'). The developed method was applied to the
determination of sulfite content in wines and pickled food extracts with the
high efficiency and accuracy with good agreement with the standard

iodometric method.
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The QCM sensor was based on a molecular imprinted polymer (MIP) to
enhance the selectivity of the sensor for CBF and PFF determination
pesticides. The CBF-MIP were prepared using methacrylic acid as a functional
monomer, ethylene g¢lycol dimethacrylate as a crosslinker, and
azodiisobutyronitrile as an initiator. The PFF-MIP was synthesized using poly
(4-vinylphenol) and diphenyl methane- 4, 4’-di-isocyanate as functional
monomers, phloroglucinol as the cross-linker, and diphenylmethane as the
porogen. The non-imprinted polymer (NIP) was synthesized using the same
condition but without the pesticides template. The obtained MIP and NIP were
coated onto both sides of an electrode surface by spin coating. The frequency
shifts of MIP exhibit higher than the frequency shift of NIP by about ten times
and seven times for the CBF and the PFF, respectively. The linearity ranges

were 0.5 - 1000 pM for CBF-MIP and 10-1,000 uM for PFF-MIP.



nsauaunsalnuiveilugunsalnsiaianiduuszuvvadiva
gan1ausERvganInnszatedniuniInsIadiausen

ludregnanianuluazanudnnizgs

Fawa Uannay
USyanufdaudn anvivned
AL INEIPNERNS

21387USNY: freAansnansd as.dEa 915915

UNANE
IngInuSLLaUDNISRAIUINITIAIIEAIN1 e USu1auUsen (1) Tu

v

Aaeg1atnniinnuly kagAuTINITas Juanazeiulendnningiaianie
sruvdveaaiduns 1Wed ity dmsunmsenaiausenifianuly wasanudimng
a9 lnwondunisfinaudniuaesulureseunaduulunlifinmsusuusiiuinindou
aguusruureslnaganiafiuseAvguiannszaiviiginalianisiuidada
aa s v A4 a ¢ a ¢& A o aaan 9 o o ¢y v
Aulaesmeiasesiiuiuuudridnievhufiserduusendn) dwiuaunsalfild

o '

dmsunrndndanududuseneulumey naeaRdda LavnaoinIuANLAINasI Uy

v
=

kDY ?qux‘iﬂlﬂﬂ’l’mL‘ijlIa‘Uaﬂ'U%L’Jmm’i’J‘ﬂ’?ﬂﬁ]Sﬁ?’i’lLﬁﬂJ‘Uum’]Mﬂ’J’liJL‘?JIEJ%IWUE)QU?@VI(||) 1y

srUUATIvIaNauIulausaidn lvieeimusuadsendll) Hannududune

|
o & o

1¢ Tnefidndinsngaesnisnsiatail 0.001 fadniusiodng (asduanain 3 i
VDI UAIAFDANUTUTDINTINNINTFIY) wazldansiegauiinnutes (2 Tulasdns)
nsmuiasgruiinisnovavesnuududunselugag 0.05-7 fadnsusedns
(AnduseAvSanduiudiviniu 0.998) feanuilesiia (Audenuunnsgiuduing

Hoendn 4.1) savidanudnwizduusen(ll) WewSeuiisuiudisuniuduy 9 7



Anw1 wenaNULleuINaNtAaINA15IATILR I UA 1881995975 ANETATANe

' v
ada o =~ a P

Usan(ll) Ansruanutuduviuauadtunledsnnmunduinuindsesaznishe

navAulutneansuld wazlinagenndoiuisuinsgiulaanilesaznauiin

v v
o =

waugasnTu 0814b5AnLASNNaUTuTSEuTaRaLIdILYeIN1TRTITRAY

Y a

Wuduuszuuredlraganiafiseivgunainnseanuidesldnistuiinnmimendes
AdfalunaemuaukasTIniunsdlsunsuUszanananm deldazaindugldau
Tun1simszidiegraluiuiase Jeldimuinendinduivedn CAnal Anfauu

auialnwietnldiduaiesdionsiaianedniiauly wazaruduniggavy

sruuratiiaganIafilsefvginannszauiuudestungneenuuudutivaude

«

wadansRuRTaRarnulaasaIeATaiuiLuUBIALEn Tnea1den1InsiaRnnIw

nswasuuvasdmlutisesdituveteuniatuuiludieiuiiseduusendn)

'
= a

wuInnanMEimLran 5Aassnngniaunduilvaninlivenisnsiaings

o

ndnenandmsunsnsIaTana (0.003 dadinsusiedns lngA1minain 3 wives

wuasAraAMUTuYINTINNINITEIN) Tdansfiegne (2 lulasdng 2 ASY) waziianlu

%

nsiesgitdes nsmuinsgruinisnevaussuuuidudunsslutae 0.01-10
Taansumadns (AduUszansandunusvinndu 0.993) uanainilatn3sAnmuIudl

WlAAs1enda081911359 WisuisuAvIsuInsgulaanlasesnonin

waUasNTU F9liNan1sIATITYdenAaaaiU ANNAILNITULEI1LNT AT ITRlABEN

'
=

ELaEIINGY  (ANUTLTUYesUsanfinsranulutnfeg199 wan vt
aunfalnuriui) Wanmnsieseindianuligs danudmizaizas Jnsigim

Usurausen(l) Tuiegrsunluiufiade laassazvany q daed1e (48 faega

'
o o

adalus fegnar 3 1) waglidndudeddiiivnuelunmsldou

)



DEVELOPMENT OF SMARTPHONE AS CHROMATIC ANALYZER ON
MICROFLUIDIC PAPER-BASED ANALYTICAL DEVICE (uPAD) FOR
SENSITIVE AND SELECTIVE MERCURY (II) DETERMINATION IN
WATER SAMPLES

Rattapol Meelapsom
Doctor of Philosophy Program in Chemistry
Faculty of Science

Advisor: Asst. Prof. Purim Jarujamrus, Ph.D.

ABSTRACT

This thesis presents the development of a high sensitivity and
selectivity for determination of mercury (Il) in water based on chromatic
analysis. This work demonstrates chromatic analysis based on a simple red
green blue (RGB) color model for sensitive and selective determination of
mercury (II). The analysis was performed by monitoring the color change of a
microfluidic paper-based analytical device (UPAD). The device was fabricated
by using alkyl ketene dimer (AKD)-inkjet printing and doped with unmodified
silver nanoparticles (AgNPs) which were disintegrated when being exposed to
mercury (Il). The color intensity was detected by using an apparatus consisting
of a digital camera and a homemade light box generating constant light
intensity. A progressive increase in color intensity of the tested area on the
MPAD was observed with increasing mercury (Il) concentration. The developed

system enabled quantification of mercury (Il) at low concentration with the



detection limit of 0.001 mg L-1 (3SD blank/slope of the calibration curve) and
small sample volume uptake (2 pL). The linearity range of the calibration curve
in this technique was demonstrated from 0.05 to 7 mg L-1 (r2 = 0.998) with
good precision (RSD less than 4.1%). Greater selectivity towards mercury (1)
compared with potential interference ions was also observed. Furthermore,
the percentage recoveries of spiked water samples were in an acceptable
range which was in agreement with the values obtained from the conventional
method utilizing cold vapor atomic absorption spectrometer (CV-AAS). The
proposed technique allows a rapid, simple, sensitive and selective analysis of
trace mercury (Il) in water samples. However, there is still a gap for
improvement, especially in the detection system on pPAD in which intensity
signal was recorded by a digital camera under optimized control light box,
using image processing software not suitable for on-site analysis and end user.
A smartphone application, so called CAnal, was developed as a colorimetric
analyzer in microfluidic paper-based analytical devices (LPADs) for sensitive
and selective determination of mercury (1) in water samples. Measurement on
a double layer of the microfluidic paper-based analytical device (HPAD)
fabricated by alkyl ketene dimer (AKD)-inkjet printing technique with special
design doped with unmodified silver nanoparticles (AgNPs) onto the detection
zones was performed by monitoring the gray intensity in blue channel of
AgNPs which were disintegrated when being exposed to mercury(ll) on UPAD.
Under the optimized conditions, the developed approach showed high
sensitivity, low limit of detection (0.003 mg L-1, 3SD blank/slope of the

calibration curve), small sample volume uptake (two times of 2 L), and short

O



analysis time. The linearity range of this technique ranged from 0.01 to 10 mg
L-1 (r2 = 0.993). Furthermore, practical analysis of various water samples was
also demonstrated to have acceptable performance that was in agreement
with the data from cold vapor atomic absorption spectrophotometry (CV-AAS),
a conventional method. The proposed technique allows a rapid, simple
(instant report of the final mercury(ll) concentration in water samples via
smartphone display), sensitive, selective, and on-site analysis with high sample
throughput (48 samples.h-1, n=3) of trace mercury(ll) in water samples, which
is suitable for an end user who is unskilled for analyzing mercury(ll) in the

water samples.
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TWO APPROACHES OF DOWN SCALING OF COMPLEXMETRIC
TITRATION FOR MAGNESIUM CONTENTS DETERMINATION IN
RUBBER LATEX: FIELD TEST KIT AND MICROFLUIDICS THREAD

BASED ANALYTICAL DEVICE (UTAD)

Nutthaporn Malahom
Master Of Science Major Program in Chemistry
Faculty of Science

Advisor: Asst. Prof. Purim Jarujamrus, Ph.D.

ABSTRACT

The first approach, a simple, low-cost and portable field test kit based
on colorimetry with detection by naked eye was developed for determination
of magnesium contents in rubber latex (RL). The miniaturized complexometric
titration between Mg** and EDTA without any masking agent was a key reaction
in this development, which was designed according to the concept of green
chemistry by reduction of waste generation and chemical and time
consumption. The system enabled quantification of magnesium contents in
RL at low concentration with the detection limit being <50 mg L™, small
sample volume uptake (0.18 g, sampling by a small spoon) and use of <1.5
mL reagent volume which was >70 times less than that applied in the
conventional method. Moreover, with the presence of potential interference
ions, greater selectivity towards magnesium was observed. Furthermore, the

reagents used in our developed test kit were stable for >6 months at room

®



temperature. The results obtained on real samples were in agreement with
those obtained from the conventional complexometric titration ( I1SO
17403:2014(E)) method. The proposed technique provides a low-cost, rapid,
simple, selective and on-site analysis of magnesium contents in RL.

The second approach describes simple complexometric titration for
analytical detection by measuring the length of color change on indicator
treated thread. A novel thread-based analytical device (UTAD), fabricated from
15 cm of untreated cotton thread, provides an easy-to-use platform for the
rapid measurement of analytes concentrations in aqueous solutions. The
threads were fixed to a box platform to allow capillary wicking of liquid
samples, free from contact with outside surfaces. In this method, interaction
between deposited reagents and analytes within samples produces colored
zones of different lengths on the threads within only a few minutes. The
length of the colored zones analyzed by unaided human eyes using the
printed scales correlates with the concentrations of the analytes in the
samples. The complexometric titration using uTAD was also proposed for Mg”*
monitoring in rubber latex samples. The threads were firstly pretreated with
Eriochrome Black T (EBT). Two threads were then treated with two different
concentrations of ethylenediaminetetraacetic acid (EDTA) in N-cyclohexyl-3-
aminopropane sulfonic acid (CAPS) buffer at pH 10. They were then tied
together to make a central knot before being affixed to a box platform to be
ready for analysis. 6 pL of sample solution was then applied to uTAD. The
length of purple color product generating on the thread was proportional to
the concentration of Mg®* in samples provided, working concentration range

of 25-1000 mg. L', Greater selectivity toward Mg”* compared with potential



interference ions was examined. Furthermore, our developed HUTAD was
applied for analysis of real samples which showed results being in agreement

with those obtained by classical titrations.
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INTROGRESSION OF BROWN PLANTHOPPER RESISTANCE GENE,
BPH 3, INTO JASMINE IR 57714 RICE LINE THROUGH MARKER-
ASSISTED BACKCROSS BREEDING

Sakda Kongsila
Master of Science Program in Agriculture
Faculty of Agriculture

Advisor: Assoc. Prof. Sureeporn Katengam, Ph.D.

ABSTRACT

This research aimed to develop Jasmine [R57514, aromatic and
submergence rice line, for brown planthopper (BPH) resistance by using
marker-assisted backcross breeding. UBN03078-101-342-4-141 was used as
donor parent carrying Bph3 resistance gene, while Jasmine IR57514 carrying
Subl (submergence tolerance), badh2 (grain fragrance), Wx’ (low amylose
content) and SSlla-TT (low gelatinization temperature) were used as recipient
parent. F, progenies were developed and 88 true F, plants were identified
with RM586 which linked to Bph3 gene. The selected F, plants were crossed
to Jasmine IR57514 and produced 339 BC,F, progenies. Marker-assisted
selection (MAS) was used to select 5 target genes by using RM586, SSR24 and
RM589 (Bph3), R10783indel (Subl), Aromaker (badh2), Waxy Wx®) and
SNP2340-41 (SSlla-TT) and 157 BC,F, progenies were selected. Thirty four BC,F,
were crossed to Jasmine IR57514 and 228 BC,F; progenies were obtained.

Thirty BC,F, progenies carrying the 5 target genes were identified through MAS



and were self-pollination to produce 5,000 BC,F, seeds. These BC,F, seeds
were divided into 3 portions. The first and second portions which comprised
of 258 and 192 BC,F, were respectively planted in pots; MAS was carried out
and 20 and 30 BC,F; plants carrying homozygous alleles of the 5 target genes
were identified. 4,230 BC,F, progenies from the third portion were planted in
the field and BC,F, progenies with good plants were selected. MAS was
performed in these selected BC,F, progenies and 19 BC,F, plants were
identified carrying the homozygous alleles conferring the traits of interest.
Finally, the total selected 69 BC,F;lines were planted in the field and 24 BC,F,
lines with good plant type and carrying homozygous alleles of Bph3, Subl,
badh2, Wx" and SSlla-TT were selected. The efficacy of MAS was validated for
brown planthopper resistance, submergence tolerance, grain aroma and low
amylose content and low gelatinization temperature in these selected elite
lines.

The result showed that these 24 elite lines expressed BPH resistance
reaction to UBN-BPH population ranged from MR (moderate resistance) to R
(resistance). The preliminary submergence tolerance validation demonstrated
average percentage of plant survival at 80.0%, plant elongation 11.9% and
plant recovery 3.5% of these 24 elite lines which were not significant
difference from those of recipient parent (P>0.01) (73.75%, 10.89% and
2.57%). These elite lines were fragrance, low amylose content (15.18-17.05%)
and low gelatinization temperature (ASV=6-7) which were not significant
difference (P>0.05) from those of recipient parent (Jasmine IR57514 and
UBNO03078-101-342-4-141). These promising lines will be further evaluated for



yield and yield components which consisted of yield observation, multi-

location trial and on farm research.
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A DESIGN AND CONSTRUCTION OF PORTABLE GEIGER COUNTER
DISPLAYING ON ANDROID SMARTPHONES

Warut Singseeta
Master of Science Program in Physics
Faculty of Science

Advisor: Somkid Pencharee, Ph.D.

ABSTRACT

This research aimed to develop a portable Geiger counter displaying
on android smartphones. It consisted of 5 parts. The first part was a low
voltage power supply, which provided power to all systems. The second part
was a pulse generator circuit, which generated trigger signals during the
interaction between radiations and Geiger Muller tube. The third part was a
signal conditioning circuit, which transformed the signals to square pulses. The
fourth part included a data processer that counted square waves, and a
Bluetooth transmission that sent the data to the application on a smartphone.
The final part was an application on the smartphone for displaying of data.
The test results showed that the voltage level of batteries reduced from 2.9
to 1.9 V after operating for 110 minutes. Due to the reduction of voltage level,
the Bluetooth module was stopped and the data were not sent to the
smartphone. In terms of the power supply’s voltage levels in both low and
high, it was found that the voltage levels were constant during the operation

within 110 minutes with ripple voltage of less than 1 percent. It was also found
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that the signal conditioning circuit generated square pulses. Each pulse was a
4-volts high and 400-microseconds wide which was a dead time of this meter.
As a result, its count rate was in the range between 0 - 2,500 counts per
second. Moreover, the count rate errors measured from Co-60 radiation
sources at 0.05 pCi and 2.40 mCi of radioactivity by this developed meter
comparing with the Geiger-Muller Zahler GM-COUNTER standard meter were
3.74 and 2.51 percent, respectively.
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INTROGRESSION OF gBL1 AND gBL11 CONFERRING BLAST
RESISTANCE INTO JASMINE IR57514 RICE LINE USING MARKER -
ASSISTED SELECTION

Ladarut Tuntee
Master of Science Program in Agriculture
Faculty of Agriculture

Advisor: Assoc. Prof. Sureeporn Katengam, Ph.D.

ABSTRACT

This research aimed to develop aromatic rice line resistance to blast,
tolerance to submergence, and Jasmine-like cooking quality using marker-
assisted backcross breeding (MAB). Backcross progeny was developed using
Jasmine IR57514 ( RGDUQT7343- 9- 13- 26- 3B- B- 2), an elite aromatic and
submergence tolerance rice line as recurrent parent and RD75 (UBN03007-47-
7-7-26-35-19) carrying gBl1 and gBl11, blast resistant QTLs on chromosome 1
and 11 as donor parent. F, progeny was identified with markers linked to gBl!
(RM212) and gBl11 (RM144) respectively. Forty-four identified F, plants were
crossed to Jasmine IR57514 to produce 674 BC,F, carrying gBl1 and gBl11
alleles. Out of these progeny, 449 BC,F, were planted and marker- assisted
selection (MAS) was performed to identify gBlI and gBl11 in BC,F, progeny.
The submergence tolerance (Sub1), grain aroma (badh2), low amylose (Wx")
and gelatinization temperature (SSlla-TT) characters of Jasmine IR57514 were

also maintained using R10783indel, aromarker, waxy and SNP2340-41 markers,



respectively. Ninety-nine BC,F; plants carrying heterozygous alleles of target
traits were identified. Out of these, 32 BC,F; plants were selected and
backcrossed to Jasmine IR57514 producing 892 BC,F; seeds. 349 BC,F; were
planted and 25 BC,F,; carrying favorable alleles of 5 target traits were identified
using MAS. These selected BC,F, progenies were self-pollinated and produced
approximately 3,000 BC,F, seeds These BC,F, seeds were divided into
3 sections comprised of 2160, 495 and 312 seeds respectively. 2,160 BC,F,
seeds were planted in the field, and plant type selection and MAS were
performed, and, finally, 7 BC,F; carrying homozygous alleles of 5 target traits
were identified. The second and third sections consisted of 495 and 312
BC,F, seeds respectively that were planted in pots. MAS was performed on
these BC,F, plants and 25 and 17BC,F, were identified carrying homozygous
alleles of the 5 target traits, respectively. These selected progenies were self-
pollinated and planted in an experimental field. Eighteen and 13 BC,F,
progenies with good plant type were selected and self-pollinated to produce
18 and 13 BC,F, families. MAS was performed and confirmed that these
selected 18 and 13 BC,F, lines carried the homozygous alleles of 5 target traits.
The efficacy of MAS was validated in these elite lines for blast resistance,
submergence tolerance, grain aroma and cooking quality. The 7 BC,F; and 31
BC,F, lines were assayed for blast resistance at seedling stage. The results
indicated that all 38 elite lines carrying gBlI and gBl11 showed resistance
reactions (R) to the 10 single blast isolates and were not significantly different
from those of RD75 (donor parent) and Jao Hom Nin. For submergence
tolerance validation, the results indicated that the average plant survival

percentage (73.67), plant elongation percentage (17.56) and plant recovery



percentage (70 - 89) of these 38 introgression lines were not significantly
different from those of recipient parent, Jasmine IR57514. Moreover, grain
fragrance and cooking quality were evaluated and results confirmed that the
38 introgression lines carrying gBl1 and gBl11 were fragrant, had low amylose
content (15.68 percent) and low gelatinization temperature (average ASV= 6.7)
and were not significantly different from those of Jasmine IR57514 (recipient
parent), RD75 and KDML105. The elite BC,F5 and BC,F, introgression lines were
classified as a long and slender grain class according to the width and length
(2.25 and 7.03 mm. respectively) and length per width ratio characteristics
(3.14) . This study showed the effectiveness of MAS for multi- traits
simultaneous development of aromatic introgression rice lines resistance to
blast, tolerance to submergence and cooking quality like Khao Dawk Mali 105.
These 38 introgression lines will be evaluated for grain yield and vyield
components under intra- station and inter- stations as wells as on farm yield

trials before recommending their use to rainfed lowland farmers.
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THE INFLUENCE OF BUSINESS STRATEGIES AND ENTREPRENEUR
CHARACTERISTICS ON THE BUSINESS SUCCESS OF SMALL AND
MEDIUM ENTERPRISES (SMEs)

Sawalee Wongchaiya
Master of Business Administration
Faculty of Management Science

Advisor: Asst. Prof. Pichyada Pheunpha, Ph.D.

The objectives of this research were 1) to compare the business
success of Small and Medium Enterprises (SMEs) by different entrepreneur
demographics, 2) to study the relationship between personal factors,
entrepreneur characteristics, business strategy factors, and the business
success of SMEs, and 3) to examine personal factors, entrepreneur
demographics, and business strategies affecting the business success of SMEs.
Samples were 418 SMEs entrepreneurs in Ubon Ratchathani province. The
research instrument was questionnaire with a coefficient of reliability of 0.919.
The statistics used in analysis were frequency, percentage, mean, standard
deviation, t-test, One-way ANOVA (F-test), Correlation analysis, and Multiple
Linear Regression Analysis.

The results were as follows: 1) According to the t-test, there is a
statistically =~ significant difference between the business success of
entrepreneurs in terms of gender at a 0.01 level. The ANOVA results showed

that there is a statistically significant difference in business success in terms of



age, position, job experience, duration of business, and income at a 0.01 level.
2) The Pearson correlation results showed that there are 7 factors associated
with the business success of SMEs at the statistical level 0.01. Self-confidence,
the demand for success, knowledge and introspection, and innovative thinking
have moderate correlations with business success. Meanwhile, risk
acceptance, tolerance, and investment have low correlations with business
success. 3) Multiple linear regression results revealed that multiple R = 0.82,
meaning that the correlation coefficient between 18 predictors strongly
correlate with business success. The coefficient of explanation of the multiple
regression models is R = 0.65, illustrating that the predictors can explain
business success at 65.80% accuracy. There are 18 variables affecting the
business success of SMEs in Ubon Ratchathani province at a statistical
significance level of 0.01, including self-confidence (B=0.37), corporate
strategy ($=0.32), endurance (B= -0.30), average monthly income (B=- 0.18),
age (B=-0.18), operating time (B=- 0.16), innovative thinking (=0.15), gender
(B=0.15), business strategy (B=0.14), the demand for success (=0.13),
business size (=0.12), and position (B= - 0.07) respectively.
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