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Abstract

The explicit outputs from the complete research projects can be published in nation and/or
international journals, and/or intellectual properties in terms of the petty patents. The number of the
researchers and master graduates of high expertise and experience has increased. They are, in addition,

capable in doing research in accordance with the research problem desire.
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!’ Development of Chemiluminescent Reagent:Luminol-N,N-Bis(5-methyl-2-hydroxybenzyl)
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methylamine Derivatives

Natthaporn Suchao-in”_ Apirat Laobuthee” and Suwabun Chirachanchai*”

1) The Petroleum and Petrochemical College, Chulalongkorn University, Chula Soi 12, Phyathai Road, Pathumwan Bangkok 10330.
E-mail: csuwabun@chula.ac.th

2) Department of Materials Engineering, Faculty of Engineering, Kasetsart University, Jatujak, Bangkok 10900. E-mail: fengapl@ku.ac.th

uNAaLe

Luminol is a well known luminescent and fluorescent reagent based on the amino group which can be diazotized and then coupled with
phenol (H. Ma et.al, 1998). As its optical properties are sensitive to the environment, such as oxidation by the O2 and H202, the use of luminol in
sensor is very limited, as a result, various luminol derivatives were reported (M. Yamaguchi et.al, 2002). It is well known that the luminol
chemiluminescence reaction can be catalyzed by several transition metal ions including Cu(I). The metal chelator can affect in several ways.
In previous, our group succeeded in preparation of N,N-bis(5-methyl-2-hydroxybenzyl)methylamine which can form complex with Cu (II)
ion. Here, N,N-bis(5-methyl-2-hydroxybenzyl)methyl amine as a chelating agent was functionalized with luminol. Luminol-N,N-bis (5-methyl-2-
hydroxybenzyl)methyl amine was prepared from the diazotization reaction of N,N-bis(5-methyl-2-hydroxybenzyl)methylamine and luminol.

After Luminol-N,N-bis (5-methyl-2-hydroxybenzyl) methyl amine forms complex with copper (II) ion, the fluorescence intensity increase.

A Uty Russell’s viper venom, Daboia russelii siamensis, Renal epithelial cells
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!’ Properties of Styrene-Methyl Methacrylate Copolymer Sheet Containing Modified Natural
< Adobe

Rubber

Sirina Thawornwisit,” Pattarapan Prasassarakich,z) and Kitikorn Charmondusit *
1) Program of Petrochemistry and Polymer Science, Faculty of Science, Chulalongkorn University, Phyathai Rd, Patumwan, Bangkok 10330
E-mail: sthawornwisit@hotmail.com
2) Department of Chemical Technology, Faculty of Science, Chulalongkorn University, Phyathai Rd, Patumwan, Bangkok 10330 E-mail: ppattara@chula.ac.th

3) Faculty of Environment and Resource Studies, Mahidol University, Phuttamonthon Rd, Salaya, Nakhon Pathom 73170 E-mail: enkem@mahidol.ac.th

Abstract

The properties of copolymer sheets of styrene (ST) and methyl methacrylate (MMA) containing modified natural rubber (NR) prepared
by bulk copolymerization using benzoyl peroxide (BPO) and 2,2'-azobis-(2,4-dimethylvaleronitrile) (ABVN) as initiators were studied. The modified
NR were grafted and hydrogenated NR. The grafted NR was prepared by emulsion copolymerization using redox initiator. Hydrogenation of NR was
catalyzed by OsHCI(CO)(O2)(PCy3). The effect of modified rubber and ST monomer content on the mechanical properties, physical properties and
morphology of modified acrylic sheet were investigated. The tensile fracture surface examined by scanning electron microscope showed the

relatively smooth surface with few relatively small cracks. It implied that the modified NR can be used as impact modifiers of acrylic plastics.

Keywords : acrylic, mechanical properties, graft copolymerization, hydrogenation, natural rubber
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Anti-Phytopathogenic Fungal Agents Based on Berberine

Wanchan Noppanit1),2), Udom Kokpol*1) and Warinthorn Chavasiri*1)
1) Natural Products Research Unit, Department of Chemistry, Faculty of Science, Chulalongkorn University, Bangkok 10330, Thailand.

2)  Program of Biotechnology, Faculty of Science, Chulalongkorn University, Bangkok 10330, Thailand.

Abstract

The quaternary isoquinoline alkaloid berberine was extracted from Coscinium fenestratum (Gaertn.) Colebr. Antiphytopathogenic
fungal activities against Phytophthora parasitica, Pythium deliense., Colletotrichum gloeosporioides, Cercospora spp., Fusarium oxysporum and
Alternaria porri was tested and IC50 values were determined as 48, 284, 1011, 653, 599 and 101 ppm, respectively. Seven derivatives of
berberine including tetrahydroberberine, 8-methoxy-7,8-dihydroberberine, 8-trichloromethy-7,8-dihydroberberine, acetonylberberine, 8-cyano-
13,14-dehydro-canadine, 13-benzylberberine and 13-methylberberine were manipulated by introducing various groups at C-8 and C-13 of
berberine. Four berberine derivatives: acetonylberberine, 8-cyano-13,14-dehydrocanadine, 13-benzylberberine and 13-methylberberine displayed
better antifungal activity against selected phytopathogenic fungi than berberine. Spore germination and phytotoxicity bioassay were also
investigated. 8-Cyano-13,14-dehydrocanadine and 13-benzylberberine revealed completely inhibition of spore gerimantion of P. parasitica while

13-benzylberberine showed relatively no evident on phytotoxic effects.

Keywords: berberine, berberine analogues, antiphytopathogenic fungi
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!’ Investigation on Shed Skin of King Cobra for Use as a Barrier Membrane for Drug
< Adobe

Permeation Studies

Chidchanok Khamlertl), Aroonsri Pripremm, Thaned Pongjanyakull) and Uracha Raktanontchai”
1) Faculty of Pharmaceutical Sciences, Khon Kaen University, Khon Kaen 40002 Email: magdalena_kku@yahoo.com, aroonsri@kku.ac.th, thaned@kku.ac.th

2) National Nanotechnology Center, National Science and Technoloty Development Agency, Pathumthani 12120 Email: uracha@nanotec.or.th

Abstract

Scales of shed skin of king cobra (Ophiophagus hannah) were used as barrier membrane of in vitro permeation studies of 12 compounds

using a pH—controlled aqueous condition and temperature controlled at 32°C. Each permeated compound was quantified at its }\, max by UV—
spectrophotometer and/or HPLC. Log partition coefficient (log Ko/w), solubility, fluxes and permeability coefficient (log P) were investigated. The
compounds permeated at different rates. Multiple regression analysis between log P and log Ko/w of 11 compounds gave linear correlation

(r2 =0.678). It leads to conclude that the shed skin of king cobras behaved as a barrier membrane in the in vitro permeation of these compounds.

Keywords: drug permeation, barrier membrane, shed snake skin
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j Adobe Production of ethanol by yeast fermentation of cassava residues
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Rl

ABSTRACT

Economic feasibility of ethanol production can be enhanced if the fermentable sugars can be
obtained from the acid hydrolysis of low-cost lignocellulosic wastes. Cassava residues are renewable,
cheap and widely available wastes in tropical countries. The aim of this work was to study the ethanol
production from cassava residue hydrolysate prepared by dilute-acid hydrolysis. Sulfuric acid was
found to be more effective acid for the degradation of cassava residues to fermentable sugars, compared
to hydrochloric acid and acetic acid. Acid hydrolysate of cassava residues, comprised mainly of
glucose, was obtained after dilute-acid hydrolysis under optimum condition at 135°C for 90 min.
Neutralized hydrolysates containing reducing sugars and glucose ca 60.74 g/100g and 37.09 g/100g
cassava residues, respectively, were used as substrates for ethanol production. Cassava residue
hydrolysates with high sugar concentration were used as the substrates in the fermentation medium to
evaluate the kinetic behavior of Saccharomyces cerevisiae (5019) during the fermentation. Experiments
were conducted with using glucose semi-synthetic medium in shaking flasks. Glucose was consumed

within 18 h of fermentation. The volumetric ethanol productivity of 0.51 g/L.h and ethanol yield 0f 0.43

g/g were achieved. When reducing sugars from hydrolysates were used the fermentable sugars were
consumed within 10 h. The volumetric ethanol productivity of 0.29 g/l.h and ethanol yield of 0.27 g/g
were obtained. These results showed that diluted-acid hydrolysis of cassava residues are promising

substrates for use in ethanol production.

Keywords: ethanol, cassava residues, hydrolysate, fermentation
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/_iﬂduhe Characterization of B-glucosidase from the rice SFR2 gene

Massalin Nakphaichit', James Ketudat-Cairns’ and Mariena Ketudat-Cairns'*
1)  School of Biotechnology, Institute of Agricultural Technology Suranaree University of Technology Nakhon Ratchasima 30000, Thailand.
E-mail: ketudat@sut.ac.th

2)  School of Biochemistry, Institute of Sciences Suranaree University of Technology Nakhon Ratchasima 30000, Thailand. E-mail: Cairns@sut.ac.th
Abstract

The rice sensitive to freezing2 ortholog or rice SFR2 gene was cloned and its product expressed. The SFR2 protein is an enzyme in the group of
glycosyl hydrolase family 1. It’s amino acid sequence was more similar to b-glycosidases from thermophilic and halophilic archea and bacteria than any
other non-SFR2 enzymes in plants. Recombinant SFR2 production was investigated in several strains of Escherichia coli, vectors, induction times and
induction temperatures. No condition tried was able to produce SFR2 protein in E. coli. Pichia pastoris was also used to express SFR2 under the control of
AOX promoter. The mRNA of SFR2 was detected in methanol induced recombinant P. pastoris, but no protein was detected by activity or SDS-PAGE.
Therefore, plant cells were used to investigate the expression and localization of SFR2 fusion protein. The detection of GFP and GUS protein which was
fused to SFR2 indicated that the SFR2 gene could express in plant cells under control of a double 35S promoter. The constructs containing SFR2 transit

peptide at the N-terminal showed GFP fluorescence or GUS staining in the chloroplasts.

Keywords Rice, Freezing Sensitive, Protein Localization
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!’ Microbial Communities and their nifH Gene Expression of Rice Endophytic Diazotroph
< Adobe

Bacteria

Janpen Prakamhang, Nantakorn Boonkerd and Neung Teaumroong

1)  School of Biotechnology, Institute of Agricultural Technology, Suranaree University of Technology, Maung, Nakhon Ratchasi 30000, Thailand,

E-mail: neung@sut.ac.th

ABSTRACT

The community structure of endophytic diazotroph bacteria within each part and growing stages of rice (Oryza sativa L. cultivar KDML-
105) was determined. The population of the endophyte was in the range between 105 to 106 CFU g-1 fresh weigh. The fifty-six percent of isolates is
most likely diazotroph. The single isolate from diazotrophic consortium was determined. Both inhibition and promotion of N2-fixation interaction
from each individual was found in diazotrophic consortium. Carbon sources utilization, production of indole-3-acetic acid, pectinase and cellulose
was determined. The bacterial localization in plant tissue was detected on the basis of GUS reporter gene. The PCR-DGGE analysis directly from
rice tissue using 16S rRNA primer could be elucidated endophytic bacterial communities. The major bacterial strain in this community is
Enterobacter dissolvense, Brevundimonas aurantiaca, Pantoea agglomerans, and Pseudomonas sp. The nested PCR-DGGE analysis with nifH primer
was also conducted for investigating endophytic diazotroph bacterial communities. The actively fixing nitrogen of endophytic diazotroph bacteria
was detected with the primers specific for nifH gene using RT-PCR procedure. The nif gene expression could be detected in the different part and

growing stage of rice plant.

Keywords: Endophytic diazotroph bacteria, microbial community, rice, nifH gene

!’ Application of Enzyme Technology and Directed Evolution for Bioremediation of Aquatic
< Adobe

Wastes

Montarop Yamabhai, v Puntarika Pesatcha,”

1) School of Biotechnology, Institute of Agriculture, Suranaree University of Technology, Nakhon Ratchaseema 3000

ABSTRACT

Chitin is the second most abundant biopolymer which can be found on earth. It can be found in exoskeleton of crustacean and cell wall of fungi.
In Thailand, a lot of chitin wastes were generated from seafood industries. Normally, most of the waste is discarded through ocean dumping, incineration,
and land filling, causing severe environmental pollution. Chitinases are a member of enzymes that can hydrolyze chitin and generate chitooligosacharides
and N-Acethylglucosamine. These products have been shown to have different pharmacological and nutritional properties. The aim of our project is to
generate chitinase that is suitable for catalysis at low pH by using directed evolution technique to improve the property of the enzyme. We have isolated
thermostable chitinase genes from Bacillus lichenifromis. The genes were then randomly mutated by a combination of error-prone PCR and DNA
shuffling techniques. The libraries of variants of chitinases were then screened for acid tolerance. Our result has suggested that we were able to obtain at

least one chitinase that can degrade chitobiose better than wild type enzyme at low pH.

Keywords: chitin, chitinase, directed evolution
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!‘ Biochemical Characteristic of Amylase inhibitor from Royal Red Kidney Bean (Phaseolus
< hdobe

vulgaris) and Its Hypoglycemic Effect

Anchaleeporn Waritswat Lothongkuml) and Suteera Prasertsun’
Ruthaiwan Bunkrongche::lpl and Anocha Tamngbodhithalm*l
1) Department of Chemical Engineering, Faculty of Engineering, King Mongkut’s Institute of Technology Ladkrabang, Ladkrabang, Ladkrabang,
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*2) Department of Mechanical Engineering, Faculty of Engineering, Prince of Songkla University, Songkla 90112, Thailand Email: suteera@trf.or.th
1 Department of Biochemistry, Faculty of Science, Prince of Songkla University, Songkla 90112, Thailand
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Abstract

The proteinaceous Ol-amylase inhibitor (PAI) from Royal red kidney bean (Phaseolus vulgaris) was extracted and chromatographically
purified. The inhibitor had native molecular weight 36.3 kDa with 3 subunits of 15.5, 17 and 18.2 kDa. The nonproteinaceous Ol-amylase inhibitor
(NAI), showed relative mobility (Rf) between glucose and maltose of molecular weight 180 Da and 360.3 Da on TLC. The inhibition of salivary

Ol-amylase NAI had optimum temperature at 50 °C and pH 7.0, and mixed noncompetitive type. Keeping the NAI 30 min at 4-50 °C did not affect
its activity. Sulfate and chloride ions increased activity of the inhibitor. PAI is more powerful in inhibiting salivary and pancreatic Ol-amylase than
extract and NAI in vitro. NAI and its IC,; and crude extract and its IC,; significantly reduced blood glucose level after their feeding to the rats for
15 days. Maltose, sucrose and starch tolerance tests did not give any positive results in supporting the effect of the test inhibitors on enzymes that

liberated glucose for absorption from the fed substrates because dose of inhibitors were not varied with rat weight.

Keywords Amylase inhibitor, Phaseolus vulgaris, Purification, Hypoglycemic, tolerance test
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:Adnhe An Expert System for Process Design of a Rubberwood Furniture Manufacturing Factory
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Abstract

Wooden furniture manufacturing is concerned with a great deal of expertise to plan machining operations, especially in upholstered
household furniture production. To process a part, many machines and machining rules must be considered. Each process planners usually generate
various process plans depending on his knowledge and available machines so that inconsistent process route may be occurred. An expert system for
design and sequencing machining operations, which is developed for this issue, is described. The inputs of the system are the geometry, features,
assembly and material of the furniture part. The system is flexible to link with other systems in Windows OS environment and provided as decision
tool to develop more consistent process plans and to reduce operating time. The implementation of mirror frame manufacturing process design is

shown as a case study of the system prototype.

Keyword Furniture, Expert System, Computer Aided Process Planning (CAPP)
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!‘ Effect of stocking density and shelter surface area on growth and survival of the tropical
< pdobe

abalone (Haliotis asinina) in a semi-flow through system

Tippawan Tantawanich and Wenresti G. Gallardo
1) Aquaculture and Aquatic Resources Management, School of Environment, Resources and Development, Asian Institute of Technology,

Phaholyothin Highway, Klongluang District, Phathumtani 12120 Email: tantawanicht@yahoo.com and gallardo@ait.ac.th*
Abstract

The tropical abalone Haliotis asinina, is a highly valued marine mollusk with very high export potential but its culture techniques still need
to be developed. An experiment was conducted to investigate the effect of stocking density and shelter surface area on the growth and survival of
abalone reared in fiberglass tank with a semi-flow through system (water volume = 0.2 m3). Abalone with average initial body weight of 1.42 g and
shell length 18.7 mm were stocked at stocking densities of 100, 200 and 300 abalone m-2 with 1, 2 or 3 pieces of V-shaped PVC shelters added to
the tanks. Abalone were provided with artificial diet at a feeding rate of 2.0-2.5% of body weight daily for 201 days (6.7 months).

In the first 5 months of culture, there was no significant difference (P>0.05) in specific growth rates (SGR) in body weight (W), shell length
(SL), shell width (SW) among treatments. At the end of culture period, there was no significant difference in SGR among 3 shelter surface areas
(0.09, 0.18 and 0.27 m2) at stocking densities of 100 and 200 pcs. m—2, but at 300 pcs. m—2 with 3 shelters (0.27 m2) abalone had significantly
higher SGRW and SGRSL (P<0.05). Also at 300 pcs. m—2 with 2 shelters (0.18 m2), abalone had significantly higher SGRSL (P<0.05). There was
no significant difference in SGRSW at different stocking densities and shelter surface areas throughout the culture period. These results indicate that
at higher stocking density of 300 pcs. m-2, at least 3 shelters (0.27 m2) are needed on the sixth month, since growth decreases with increasing
density but increases with increasing shelter surface area. In this experiment, abalone survival was not affected by stocking density and shelter

surface area.

Keywords: Tropical abalone, stocking density, shelter, semi-flow through system and artificial diet
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