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j Adobe Electrospun Chitosan/Tetrahydrocurcumin Fiber Mats for Biomedical Application

Maylada Rungrojl) , Pitt Supapholl) , and Apichart Suksumrarn”
1) The Petroleum and Petrochemical College, Chulalongkorn University, Pathumwan, Bangkok 10330, Thailand

2) Department of Chemistry, Faculty of Science, Ramkhamhaeng University, Bangkok 10240, Thailand

Abstract

Electrospun Chitosan/Tetrahydrocurcumin (THC) fiber mats were successfully prepared by electrospinning process. Chitosan was used for local delivery
of drug. THC, one of the major metabolites of curcumin that exhibits many of the same physiological and pharmacological activities as curcumin, was selected as
the model drug. 20 wt%.THC (compared with weight of chitosan) and 6.9 wt%. chitosan in 70:30(v/v) trifluoroacetic acid (TFA):dichloromethane (DCM) were
used as the optimum solution for fabricating nanofibers. After spinning, they were crosslinked with GTA vapor (for 1 h) and neutralized to prevent the the
dissolution and fusion of the fibers. The SEM images of the post-neutralized and crosslinked fiber mats were observed that the fibers were not fused after
neutralization and crosslinking treatment and the average fiber diameter in the range of 290-310 nm. The drug loaded in the post-neutralized and crosslinked as-
spun fibers was about 95.05 % and the accumulative release of THC increased continuously with immersion time and leveled off at long immersion time and the

electrospun chitosan/THC fiber mats exhibited much greater release of the model drug when compared with the chitosan/THC films.

Keywords Electrospinning, Chitosan, Herbs, Wound healing
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j,(dfbe Essential oils as fumigant against rice weevil, Sitophilus oryzae (Linnaeus)

Wachiraporn Phoonan"’Chatchawan Chaisuekul” and Warinthorn Chavasiri *

1) Program in Biotechnology, Faculty of Science, Chulalongkorn University, Bangkok 10330 Email: wachiraporn_da@hotmail.com
2)  Department of Biology, Faculty of Science, Chulalongkorn University, Bangkok 10330 Email: plawan111@yahoo.com

3)  Natural Products Research Unit, Department of Chemistry, Faculty of Science, Chulalongkorn University, Bangkok 10330

Email: warintho@yahoo.com

Abstract

The fumigant activity of twenty-five essential oils was evaluated on an important stored-product insect pest Sitophilus oryzae Linn. The essential oils from
Cinnamomum porrectum (Roxb) Kosterm (Thep ta-ro) exhibited the highest fumigant toxicity against adults of S. oryzae after 24 h exposure, followed by those from Mentha
arvensis Linn (Japanese mint) and Zingiber cassumunar Roxb (plai) with LC50 79, 138 and 260 L/L air, respectively. The main constituents of each essential oil were
analyzed by spectroscopic techniques and then tested in fumigation bioassay. Safrole, the major component of the essential oil from C. porrectum, exhibited the most potent
fumigant (LC50 = 57.9 L/L air) at the concentration of 100 L/L air after 24 h exposure. Additionally, the residue of safrole could not significantly be detected on the
fumigated rice. The major component-fumigant activity relationship study indicated that the major constituent was not necessarily the active ingredient. Thus, the essential oils

from these Thai plant sources and their major constituents may be developed as a potent fumigant for storage grains.

Keywords Fumigant activity, Essential oil, Sitophilus oryzae
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!‘ » Effect of methyl jasmonate on quality and chilling injury of tomato Lycopersicon
< Adobe
esculentum Mill

Kitipong Assatarakul* and Ubonrat Siripatrawan**
Department of Food Technology, Faculty of Science, Chulalongkorn University, Bangkok, Thailand, 10330.

* Email: kataicu@hotmail.com ** Email: ubonratana.s@chula.ac.th

Abstract

The effect of methyl jasmonate (MJ) on the reduction of chilling injury and the extension of shelf life of mature green tomato (Lycopersicon
esculentum Mill.) were investigated. The methyl jasmonate (10" M) and FRESHPAC™ bag (MJ) were used to reduce chilling injury and extend shelf-life of
tomatoes stored at 5 °C and 50% relative humidity (RH) and were compared with heat treatment (HT). Tomatoes packaged in FRESHPAC ™ were used as
control. Weight loss, color, degree of chilling injury and degree of defect were used to assess the qualities of tomato throu ghout the storage. Tomatoes with
MJ showed better qualities and less (p=0.05) chilling injury scores than those in HT and control. ~ Control and HT could be stored for about 4 and 6 weeks,

respectively, while MJ could be stored up to 8 weeks.

Keywords Methyl jasmonate, Chilling injury, Tomato
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! . Partially Isolation of Non-Tai-Yak Extraction against Beet Armyworm

Adobe’

(Spodoptera exigua Hunber)

o dao 1 v daa diq a <2
UFNIUA BAT VINTIAU Reun HazgIna AAYaIIN

Nuttakan Tikum', Bongkotrat Pitiyon 'and Suraphon Visetson’

Abstract

Biopesticides have been increasing in importance in adoption of sustainable agriculture based integrated pest management program.
Non-Tai-Yak, one of the most potential plants widely distributed in Thailand, has been studied for its insecticidal activity to several insect pests. This
study is aimed to search for bioactive compounds from Stemona burkillii against beet armyworm. The results showed that dichloromethane extract
gave the highest efficiency against 2 " instar S. exigua Hubner larvae by leaf dipping method. LC50 value at 24 hours were 7,897.50 12,958.00
15,913.15 ppm, in dichloromethane, methanol and hexane, respectively. Fractionation of dichloromethane extract by using silica gel column
chromatography led to separation of 8 fractions (F1-F8). Bioassay of these fractions revealed F8 gave the highest effectiveness of 80 % mortality

comparing with the other fractions. F8 will be further purified and characterized for active component

Keywords biopesticides, Spodoptera exigua, Stemona
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.3; Optimization of delignification and enzyme hydrolysis of steam exploded oil palm trunk for
7 Adobe ethanol production

Teerayut Khunrong” and Vittaya Punsuvon'’

1) Department of Chemistry, Faculty of Science, Kasetsart University, Chatuchak, Bangkok, Thailand 10900 E-mail : fscivit@ku.ac.th

Abstract

Oil palm trunk chip, pretreated by steam explosion under selected condition was used as a substrate for enzymatic hydrolysis. The pulp was further
submitted to delignification by sodium hydroxide compared with potassium hydroxide solution. The enzymatic hydrolysis of delignified pulp was performed using
a commercial cellulase containing B-glucosidase enzyme. Response surface methodology (RSM) was used for optimization of delignification and hydrolysis
processes. In delignification by sodium hydroxide and potassium hydroxide, RSM was optimized according to concentration of pulp, concentration of alkaline
base, reaction time and temperature. For enzyme hydrolysis, RSM use to optimize according to temperature, hydrolysis duration, enzyme concentration and
concentration of pulp. Under these various conditions on delignification and hydrolysis processes, the yield of glucose was studied. Comparative results with and
without a delignification step, influenced on hydrolysis process, were presented. The optimum condition for sodium hydroxide and potassium hydroxie
delignification were 11%, 12% w/v of pulp concentration, 21.5%, 23.5% w/w of concentration of alkaline base, 65 min reaction time, 78“C, 80'C temperature,
respectively. These conditions gave 47.5% and 48% of glucose remaining in pulp after sodium hydroxide and potassium hydroxide delignification. The optimum
conditions for enzymatic hydrolysis of pulp obtained after sodium hydroxide and potassium hydroxide delignification were 54 Filter Paper Unit (FPU)/g substrate,
65FPU/g substrate enzyme concentration, 50 h, 60 h hydrolysis duration, both 50 °C of temperature, and 2.5% pulp concentration, respectively. These conditions
gave 85% of glucose yield for sodium hydroxide and 81% for potassium hydroxide delignification. Both hydrolysis processes gave higher glucose yield than
hydrolysis process without delignification. The fermentation of 50 g/l glucose from enzyme hydrolysis gave maximum ethanol yield about 65% (16.35 g/1, ethanol

concentration).

Keywords Ethanol, Production, Oil palm trunk, Steam explosion
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j Adobe Study of Gene Expression at Protein Level Involved in Aroma of Thai Aromatic Rice

Apinya Phromviyo”’ Paweena Pongdontri*z)’ Preeya Wangsomnuk”

Student researcher’” Project advisor ~ and Project co-advisor

1) Department of Biochemistry, Faculty of Science, Khon Kaen University, Khon Kaen 40002,Email:4750200500@kku.ac.th
*2) Department of Biochemistry, Faculty of Science, Khon Kaen University, Khon Kaen 40002, Email: paweena@kku.ac.th

3) Department of Biology, Faculty of Science, Khon Kaen University, Khon Kaen 40002, Email: prepua@kku.ac.th

Abstract

KDML 105 rice is Thai aromatic rice which its aroma biosynthesis pathway is not well understood. Attempts were made to primarily elucidate by
comparison of proteins extracted from rice seeds differ only different aroma level; 1) among mature seeds of KDML 105 rice and 5 mutants of different level of
aroma and 2) between 2 stages of ripening stages of either KDML105 or a mutant of higher aroma level, NO.1. Two electrophoresis techniques, SDS-PAGE and
2D-PAGE, were employed. Both techniques gave no difference in seed protein patterns among KDML105 and its mutants at mature and developing stages.
However, 2D-PAGE patterns suggested certain genes were expressed differently at protein level as displayed by different spot intensities. Twelve protein spots
were detected when mature seeds of KDML105 in comparison with mutant NO. 1. Different intensities of 13 protein spots were also found when seed proteins at
milky and dough stages of either KDML105 or mutant NO.1 were compared. Those proteins were further identified by peptide mass fingerprint using MALDI-
TOF mass spectroscopy and aligned to rice databases of Oryza sativa japonica and indica cultivars and suggested abiotic stress such as salt tolerance might be
involved in rice aroma biosynthesis. In addition, effect of agricultural practices using conventional and organic practices for cultivation of KDML105 on
expression at protein level was also determined using 2D-PAGE. Ten protein intensities were lowered in organic rice and suggested that common pathway such as

glycolysis were down regulated as well as oxidative stress.
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Abstract

Changes of diffusible IAA in young shoot after treated with potassium chlorate in longan trees were investigated. The experiment consisted of 4
treatments; application of KCIO; in young leaf stage, application of KCIO, after removing young leaf and non treated KCIO, in both previous treatments (control).
The diffusible IAA concentrations in shoot were detected by HPLC with fluorescence detector. The results revealed that the KC1O, application in young leaf stage
trended to increase diffusible IAA in shoot as compared to control. In the same time the diffusible IAA in shoot increased after removing young leaf. Interestingly
the application of KCIO, after removing young leaf reduced the diffusible IAA in shoot and the longan trees were flowering 2 weeks earlier than application of

KCIO, in the longan tree contained young leaf.

Keywords IAA, longan, potassium chlorate, young shoot
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! . The effects of the surface-exposed residues on the enzymatic properties of Vibrio
&

carchariae chitinase A

Supansa Pantoom' , Chomphunuch Songsiriritthigulz and Wipa Suginta]
'School of Biochemistry, Institute of Science, Suranaree University of Technology, Nakhon Ratchasima,30000 Thailand.

*National Synchrotron Research Center, Nakhon Tatchasima 30000, Thailand.

Abstract

In this study, four surfaced-exposed residues of Vibrio carchariae chitinase A were mutated by site-directed mutagenesis. The residues Ser33 and
Trp 70 are located at the end of the amino-terminal chitin binding domain, whilst Trp231 and Tyr245 are positioned outside the substrate binding cleft. Chitin
binding assays demonstrated a significant loss of the binding activity of mutants S33A, W70A, and Y245W towards insoluble chitin. Mutations of all the
residues did not affect the specific hydrolyzing activity against pNP-(GlcNAc), and modified slightly the kinetic values of the enzyme against chitohexaose,
indicating that such residues do not participate in oligosaccharide hydrolysis. When colloidal and powdered chitins were substrates, mutants S33A, W70A and
W231 A/F displayed a decressed specific activity, while mutants S33W and Y245W had an increased activity. The Km values of mutants S33A and W70A were
moderately elevated to 119% and 129%, but their kcat values were reduced to 75% 36% of the wild-type values. Although mutants W231A and W231F exhibited
an increase ing the binding affinity, both showed a notable reduction in the catalytic activity. The most sever loss of the catalytic efficiency (kcat/Km) of mutant

W70A clearly suggested that Trp 70 is crucial for insoluble chitin hydrolysis.

Keywords adsorption isotherm, chitin binding assay, chitooligosaccharides, site-directed mutagenesis, surface-exposed residues, Vibrio carchariae chitinase A
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Abstract

The increasing production of wastes from the fast-growing palm oil industry in Thailand calls for the development of new waste management
strategies before its negative impact prevails. To address this issue and, in turn, to give added value to palm oil mill wastes, this study was conducted. The main
objective of the study was to investigate the feasibility of using palm oil mill wastes which include the oil palm kernel meal (OPKM) and the palm oil mill
effluent (POME), as raw materials for the production of natural rubber (NR) antioxidant.

The possible antioxidant from OPKM was isolated using the ash-anthraquinone pulping while electrocoagulation was employed to isolate the
potential antioxidant from POME. The average yield of the potential antioxidant from the OPKM and POME were 4.1g/100g and 17.1g/L, respectively.
Preliminary test on the antioxidant activity of the isolates using the DPPH radical scavenging assay showed strong antioxidant activity for OPKM lignin and
weak antioxidant activity for the POME isolate when compared to vitamin E.

Partial structural characterization of the potential antioxidants was conducted using UV-Vis, FTIR, 13C-NMR, GC-MS, LCMS and degradation or
derivatization experiments. Results showed that the OPKM lignin has a total phenolic (TP) content of 158 mg gallic acid equivalent per gram OPKM lignin
and contains the hydroxyl, methoxyl, carbonyl, aromatic, and alkyl groups. Syringyl units followed by the guiacyl units were the dominant monomers. The
molecular weights of the components in an alkaline solution have a range of 200-800 amu. For the POME isolate, characterization studies revealed a lower TP
content and the presence of hydroxyl, carbonyl, aromatic and alkyl groups. It also has a larger content of long chain of saturated C-atoms relative to unsaturated
and aromatic C-atoms and with a molecular weights of the individual components ranging from 300-800 amu.

The isolated antioxidants were used in the preparation of vulcanized natural rubber (NR). Two types of rubber were prepared: the vulcanized NR
from STR 5L and the NR latex films. The concentrations of antioxidants were varied from 1 to 3 parts per hundred of rubber (phr) and the properties of the
rubber produced before and after accelerated thermal ageing were evaluated and compared to those treated with commercial antioxidants. Better resistance to
thermal ageing was achieved when the concentration of the studied antioxidant was 1 phr for the vulcanized NR from STR 5L, and 3 phr for the vulcanized
latex film for both the OPKM lignin and POME isolate.

Swelling experiment was conducted to determine crosslink density. Increase in the concentration of both antioxidants favored chain scission for
vulcanized NR from STR 5L as reflected in the decrease of crosslink density. For vulcanized NR latex films, increase in the concentration of the POME isolate
favored crosslinking, thereby increased both the crosslink density and resistance to thermal ageing. The effect of increasing the concentration of OPKM lignin,
on the other hand, decreased crosslink density.

The thermal degradation of the vulcanized NR from STR 5L and latex films as monitored by thermogravimetric analysis showed similar degradation

patterns to those treated with commercial antioxidants, but provided slightly lower onset temperatures.
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!‘ » A Novel Polymeric Herbicide based on Phenoxyacetic Acid Derivatives Wimol Klaichim,

Adobe:
Pairote Klinpituksa* and Wae-asae Waehamad

Department of Science, Faculty of Science and Technology,
Prince of Songkla University, Pattani, 94000 Thailand

* Corresponding author. E-mail address : kpairote@bunga.pn.psu.ac.th

Abstract

A novel polymeric herbicide based on phenoxyacetic acid derivatives was prepared by the reaction of epoxidised liquid natural rubber (ELNR) with 2,4-
dichlorophenoxyacetic acid (2,4-D) or 2-methyl-4-chlorophenoxyacetic acid (MCPA). The liquid natural rubber (LNR) was firstly obtained from the degradation
of natural rubber latex with tert-butyl hydroperoxide and cobalt acetylacetonate at 650C for 72 hrs. The epoxidised liquid natural rubber was prepared from the
reaction of LNR with formic acid and hydrogen peroxide at 50°C for 6 hrs. The reaction of epoxidised liquid natural rubber with 2,4-D or MCPA using
triethylamine as a catalyst in toluene was performed at 70, 80 and 90°C for 6, 9, 12, 18 and 24 hrs. The polymeric herbicides obtained were characterized and the
grafting percentage of 2,4-D or MCPA onto liquid natural rubber were also determined by FT-IR and 1H-NMR spectroscopy. It was found that the grafting
percentage increased with the increasing of the amount of reactants, temperature and reaction time. The release of 2,4-D and MCPA from polymeric herbicides
was investigated in pH 6, 7 and 8 buffers at room temperature. The result showed that slowest release of 2,4-D and MCPA were found constant at pH 7 for 14 and

10 days, respectively.

Keywords Liquid natural rubber, Epoxidised liquid natural rubber, Polymeric herbicide, 2,4-dichlorophenoxyacetic acid, 2-methyl-4-chlorophenoxyacetic acid
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! » Ultraviolet Curing of Acrylated Liquid Natural Rubber for Surface Coating Application
7

Kannikar Kwanming, Pairote Klinpituksa* and Wae-asae Waehamad

Department of Science, Faculty of Science and Technology
Prince of Songkla University, Pattani, 94000

* Corresponding author. E-mail : kpairote@bunga.pn.psu.ac.th

Abstract

Ultraviolet curable acrylated liquid natural rubber was prepared by grafting of photosensitive molecule onto liquid natural rubber for surface coating
application. The liquid natural rubber (LNR) was firstly obtained by degradation of natural rubber latex with hydrogen peroxide and cobalt acetylacetonate at
650C for 72 hrs. The epoxidised liquid natural rubber (ELNR) was prepared from the reaction of LNR with formic acid and hydrogen peroxide at 500C for 2 hrs.
Mole % epoxide of ELNR was found to be 25 determined by FT-IR and 1H-NMR spectroscopic techniques. The preparation of acrylated natural rubber was then
carried out by the reaction of acrylic acid and ELNR in the ratio of 2 :1 by weight in toluene at 800C for 6, 9, 12, 18 and 24 hrs. The percentage of grafting was
determined by FT-IR and 1H-NMR spectroscopy. It was found that the percentage of acrylate grafted onto liquid natural rubber depends on the reaction time.
Surface coating was performed by using acrylated liquid natural rubber and 1,6-hexanediol diacrylate (HDDA) or tripropylene glycol diacrylate (TPGDA) as a
crosslinker and Irgarcure 184 or Irgarcure 651 as a photoinitiator under UV exposure for 30, 60 and 90 seconds. The hardness test of cured products was
investigated using the Pencil hardness test at level of pencil 2B-6H. It was found that the highest hardness of surface coating at level of pencil was 4H for the
product using TPGDA and Irgacure 651 in the ratio of 80 : 10 part per hundred of rubber (phr). Acid-base resistant tests of coating product samples were
performed in 2% H2SO4, 2% NH4OH solution and distilled water. It was found that cured products were excellent and able to resist to 2% H2SO4 and distilled

water for more than 24 hrs.

Keywords Ultraviolet curing, Liquid natural rubber, Acrylated liquid natural rubber, Surface coating
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j Adobe Statistical Techniques to Minimize Product Loss in Hair Conditioner Process

Natthanon Phaiboonsilpa and Anchaleeporn Waritswat Lothongkum *
Department of Chemical Engineering, Faculty of Engineering, King Mongkut’s Institute of Technology Ladkrabang, Bangkok 10520,

Email: kwanchal@kmitl.ac.th

Abstract

According to loss assessment of personal care liquid products of a case study consumer product industry by the Pareto diagram, it was found that major
loss came from the hair conditioners due to the off-spec product and rework because their viscosities deviated from the lower control limit (LSL). This work
focused on reduction of product loss in the raw material mixing process which was the most important step in hair conditioner production. The statistical
techniques, i.e., the multiple regression analysis and the design of experiments (DOEs) were used to solve this problem. Of 8 formulas of hair conditioner type 1, 5
formulas which had similar raw materials and processing steps were selected as the model study. First, the possible parameters in raw material mixing process that
affected the deviation of product viscosity were detected by the cause and effect diagram and brainstorming. The accuracy and precision of hair conditioner
viscosity measurement system were assured by the measurement system analysis (MSA). Subsequently, by using the multiple linear regression analysis and the
design of experiments (DOEs) in the Minitab program, the strongly significant parameters on the deviation of hair conditioner viscosity were obtained and the
optimum operating conditions were set as the standard operating procedures (SOPs) of the company. After using the optimum operating conditions, the average
standard deviation of the viscosities of 5 target hair conditioners was reduced about 47% from 3,256 to 1,718 cP. The defect per million opportunities (DPMO)
was reduced from 61,217 to 1.57 corresponding to the potential process capability index (Cp) of 1.75 which was in the acceptance range. Based on the obtained

DPMO, the calculated saving was equivalent to hair conditioner of 300 tons/year.

Keywords Statistical techniques, Minitab program, Multiple regression analysis, Design of experiments, Measure
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