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’___’Adobe Selective Synthesis of Glycerol Ester via Protecting Glycerol

N. Suriyaprapadilok and B. Kitiyanan ’
The Petroleum and Petrochemical College, Chulalongkorn University, Soi Chula 12, Phayathai road, Pathumwan, Bangkok 10330, Thailand
Email: Boonyarach.K@chula.ac.th*

Abstract

Glycerol, a by-product from transesterification of vegetable oil from production of biodiesel, is oversupplied due to significantly
use of biodiesel. Therefore, glycerol utilization should be increased by deriving it to other chemicals. This work propose the synthesis of
solketal from glycerol and acetone. Subsequently, the solketal is used to synthesize solketal ester. Solketal having only one available
hydroxyl group is used for transesterification with triglyceride to selectively obtaine solketal ester. The solketal ester is later converted to
glycerol ester. As expected, the very high selectivity towards 1-fatty acid glycerol ester is obtained when solketal was utilized and the
protected 1-fatty acid glycerol ester content increased with the increasing molar ratio of solketal to refined palm oil while undesired esters

content decreases.

Keywords Glycerol, Solketal, Triglyceride, Transesterification
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! Improving the Cold Flow Properties of Biodiesel Produced from Palm Fatty Acid

Distillate

Nicha Kongchom " Z), Khantong Soontarapa ?* and Warawut Chulalaksananukul ¥

1) Petrochemistry and Polymer Science, Faculty of Science, Chulalongkorn University, Patumwan, Bangkok 10330, Email: nicha_k18@hotmail.com
2) Center of Excellence for Petroleum, Petrochemicals, and Advanced Materials, Chulalongkorn University, Patumwan, Bangkok 10330

3) Fuel Research Center, Department of Chemical Technology, Faculty of Science, Chulalongkorn University, Patumwan, Bangkok 10330,

Email: khantong@sc.chula.th

4) Department Botany, Faculty of Science, Chulalongkorn University, Patumwan, Bangkok 10330, Email: warawut.c@chula.ac.th

Abstract

Palm fatty acid distillate (PFAD) with free fatty acid (FFA) of 87.1+1.3% was used as raw material for biodiesel production
through acid-catalyzed esterification and alkali purification process. To achieve improved cold flow properties, the isopropyl ester should
be produced. The 1st esterification at 70°C for 5 h of PFAD with isopropanol at 1:6 molar ratios and 10wt% of conc. H,SO,, the product
with cloud point and pour point of 14.0+0.0 and 6.0+0.0°C, respectively, was obtained. The 2nd esterification at 60°C for 2 h with
methanol at 1:8 molar ratios and 3wt% of conc. H2804, the biodiesel with cloud point and pour point of 18.5+0.7°C and 0.8+0.4°C,
respectively, was obtained. After purification at 60°C for 40 min with 10wt% of NaOH in the amount of 6 ml/100 g biodiesel, the

isopropyl ester with cloud point and pour point of 4.0£0.0°C and 1.00.0°C, respectively, was obtained.

Keywords Palm fatty acid distillate, Biodiesel, Cloud point, Pour point
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7 Adobe Development of Packaging Film from Bioplastic/Clay Nanocomposites

Wanchat Bangsen and Sarawut Rimdusit ’

Department of Chemical Engineering, Faculty of Engineering, Chulalongkorn University, Bangkok 10330 Email: sarawut.r@chula.ac.th*

Abstract

To widen the range of precision board applications, benzoxazine (BA-a) alloying with urethane elastomer (PU) was developed to improve
the thermal stability and mechanical properties. The experimental results revealed that the processing window of the alloys was widened by the
amount of the urethane resin. Interestingly, synergism in glass transition temperature (Tg) was clearly observed. Furthermore, the degradation
temperature of the alloys was increased with the addition of the PU while the char yield of the alloys was steadily enhanced with increasing amount
of the benzoxazine fraction. Coefficient of thermal expansion of the polymer alloys was found to show the minimum value at BA-a/PU = 90/10. In
addition, flexural modulus was found to systemically decrease from 5.4 GPa of the neat polybenzoxazine to 2.1 GPa at 40% by weight of the PU.

Flexural strength of the alloys, however, showed a synergistic behavior at the BA-a/PU ratio of 90/10.

Keywords Benzoxazine, Urethane elastomer, Polymer alloys, Precision board
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’__*fAdvbe Quality and Stability Testing of Melatonin Capsule and Intravenous Formulation

Chatchavarn Chenboonthai ’1), Ratiya Kukhetpitakwong ”, Jeff Johns ” and Nutjaree Pratheepawanit Johns Y
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3) Department of Clinical Pharmacy, Faculty of Pharmaceutical Sciences, Khon Kaen University, Khon Kaen 40002 Email: pnutja@kku.ac.th

Abstract
The stability of melatonin capsules contained in high density polyethylene bottle, clear blister pack, opaque blister pack and

aluminum foil strip and two formulations of an intravenous preparation in amber glass typel vials were determined by high performance
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liquid chromatography. The analytical method was also validated. The two strengths of melatonin capsule in different packaging materials
met the requirements at accelerated and at real-time stability conditions except with the clear blister pack. The UV-visible light did not
affect the packaged melatonin capsules. The potency of the two injection formulas met the requirements at 6 months for both stability
conditions. However, a yellow solution was observed in the formulation without antioxidant and chelating agents while the formulation
with the both agents was still clear. Furthermore the pH of the formulation without antioxidant changed more slowly than with antioxidant.

The photostability test indicated that the potency of the two injection formulations still met the requirements but a change of solution was observed.

Keywords Melatonin, Capsules, Stability, Injection, Packaging

’_’Adobe Pharmacokinetics—Pharmacodynamics of Melatonin in Intranasal Delivery

Autcharaporn Sangkasat ”, Nutjaree Pratheepawanit Johns 2), Jeftrey Roy Johns and Aroonsri Priprem
Department of Pharmaceutical Chemistry, Faculty of Pharmaceutical Sciences, Khon Kaen University, Khon Kaen 40002, Thailand

Email: 1) dededada.ployjang@gmail.com, 2) pnutja@kku.ac.th*

Abstract

Intranasal (IN) delivery of melatonin—encapsulated niosomal formulation was developed to overcome problems of the extensive
first pass metabolism and high inter—individual variability. The purpose of this study was to evaluate the pharmacokinetics (PK) and
pharmacodynamics (PD) of such formulation by using a cross over design comparing intravenous (IV) melatonin injection and IN
melatonin—encapsulated niosomes (MN). Male Wistar Rats (n = 8) were randomed to receive melatonin 20 pg per rat by IN administration
followed by IV injection or vice versa. The rats were allowed to washout for one to two weeks between each administration route. The
amount of melatonin and antioxidant activity of melatonin in plasma at different times was analyzed. Antioxidant activity was studied by
using FRAP assay to express FRAP ferrous sulfate and ORAC assay to express Trolox equivalent. The results showed that the
bioavailability of IN of MN was 75.8 + 10.8% comparing to IV melatonin injection. The areas under the melatonin concentration—time
curves (AUC) after IN delivery in plasma was significantly different from that of IV melatonin injection (1,221 + 526 vs. 1,965 + 958
ng/mL, p = 0.008). FRAP ferrous sulfate value of melatonin in IN delivery was not significantly different from the baseline at all time
points. However, Trolox equivalent was significantly different at 240 minutes (7.69 # 0.24 vs. 6.95 + 0.24 uM, p < 0.001) when compared
with baseline. These finding indicates that of IN of MN had bioavailability of 75.8% compared with IV melatonin injection and was able to

reduce oxidative stress. The data obtained from this study would be useful for developing of IN melatonin formulation for further study in human.

Keywords Pharmacokinetics, Pharmacodynamics, Melatonin—encapsulated niosomes, Intranasal delivery
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! Development of Phyllanthus Emblica L. Extract Tablets as a Food Supplement
< hdobe

Product for Antioxidation

Kritsana Japanya " and Songwut Yotsawimonwat 2
Department of Pharmaceutical Science, Faculty of Pharmacy, Chiang Mai University Suthep Road, Chiang Mai, Thailand 50200

Email: 1) kritsana.ja@gmail.com, 2) songwut_y@yahoo.com

Abstract

This study aimed to develop Phyllanthus emblica extract tablet as a dietary supplement for antioxidation. P. emblica fruit crude
extract was prepared and further fractional extracted with different solvents. The ethyl acetate fractional extract (PEF) showed the highest
antioxidant activity by DPPH and FRAP methods with IC50 value of 12.08+2.62 pg/ml and EC value of 177.91£22.43 mM/mg
corresponding to its highest total phenolic content (GAE value of 51.65+7.69 mg/g dry extract). The PEF also showed the highest
antiglycation activity with IC50 value of 19.20+1.99 ng/ml. The PEF tablet formulation was developed. The tablets exhibited the
acceptable hardness, friability and disintegration time. Gallic acid from PEF tablets dissolved more than 90% at 60 min in phosphate buffer
pH 6.8. The stability study exhibited satisfactory antioxidant activity of PEF tablets after storage at 300C, 65% RH for 120 days. PEF

tablet formulation was suitable for a dietary supplement for antioxidation.

Keywords P. emblica extract, Antioxidation, Antiglycation, Fractional extraction, Tablet.
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! Development of Nanoemulsion Products from Indigenous Plant Oils with
7 Adobe

Antioxidant Activity

Umaporn Pusod, Chadarat Ampasavate, Siriporn Okonogi, Sunee Chansakaow and Songwut Yotsawimonwat

Department of Pharmaceutical Sciences, Faculty of Pharmacy, Chiang Mai University, Chiang Mai 50200

Abstract

The objectives of the research were to develop indigenous plant oil nanoemulsion lotions which have good antioxidant activity
and to evaluate the moisturizing and wrinkle-reducing efficacy of the formulations for skin. Four varieties of Thai indigenous plant seed
oils namely, moringa (MR), roselle (RS), rice bran (RB) and kapok (KP) produced by cold-pressed method were examined for their
physicochemical properties, fatty acid compositions, tocopherol profile, and antioxidant activity. Plant oil nanoemulsions were produced
by high pressure homogenization and were evaluated for droplet size and zeta potential. The stability of tocopherols and antioxidant
activity of plant oils and their nanoemulsion products were investigated. The moisturizing and wrinkle-reducing effects on skin were tested
in 30 volunteers for 3 months. All plant oils had similar refractive index, saponification values and esterification values. MR had the lowest
iodine value which correlated well with its low polyunsaturated fatty acid content (less than 1.21%). The suitable preparation condition for
nanoemulsion of indigenous plant oils by high pressure homogenization was 8 cycles under the pressure of 1,000 bars at 25°C. All plant oil
nanoemulsions had similar average droplet sizes in the range of 176-182 nm and closed zeta potentials in the range of (-42)—(-47) mV.
The physical properties of the formula, i.e. particle size, zeta potential and viscosity remained almost unchanged for at least 90 days at 4,
30 and 40°C. RB oil and RB oil nanoemulsion (nRB) showed the highest antioxidant activity among their groups, but tocopherol in nRB
degraded relatively quickly. Tocopherols in MR oil and MR oil nanoemulsion (nMR) exhibited the highest stability. nMR, nRB, nMR
which added 1% of alpha-tocopherol (nMRE) were tested for dermatological efficacy in comparison with olive oil nanoenulsion (nOL).
All products did not develop any skin irritation and demonstrated good absorption capability into skin and high efficacy to increase
moisture content. nMRE produced significantly different evolution vs. nOL for volume and Ra parameters after 3 months (P<0.05). As a

whole, MR are potential candidates for applying in cosmetic uses.

Keywords Nanoemulsion, Indigenous plant oils, Antioxidant activity, Tocopherol, Dermatological tests
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’_’Adobe Antioxidant Activity and Stability of Rafflesia Kerrii Meijer Flower Extract

Rinrampai Puttipan, Sunee Chansakaow, Siriporn Okonogi

Department of Pharmaceutical Sciences, Faculty of Pharmacy, Chiang Mai University

Abstract

The aim of this study was to determine antioxidant activity of Rafflesia kerrii Meijer flower extract (RM). The hydroalcoholic
extract of RM flower, Rosa damascena flower, Etlingera elatior flower, Terminalia chebula fruit, and Terminalia bellirica fruit obtained
from the company were in liquid form. Evaluation of antioxidant activity was carried out using ABTS, DPPH, FRAP, and B-carotene
bleaching assays. Determination of total phenolic content and total flavonoid content was done by using Folin-ciocalteu and aluminium
chloride colorimetric assays, respectively. Among these extracts, it was found that the extract of RM flower possessed the highest
antioxidant activity. Fractionation of RM flower with n-hexane, ethyl acetate, n-butanol, and methanol yielded the extracts named RMH,
RMA, RMB, and RMM, respectively. It was found that among these fractionated extracts, RMM possessed the highest antioxidant
activity. Phytochemical screening demonstrated that RMM contained flavonoid glycoside and hydrolysable tannins. Stability test showed

that temperature played some effects to R. kerrii extracts.

Keywords Antioxidant activity, Stability, Rafflesia kerrii Meijer, Medicinal plant extract
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’_’Adobe Numerical Study on Excavation and Its Influence on Piles in Bangkok Soft Clay

Non Kunanoparatana and Pornkasem Jongpradist ’
Research Center of Geomechanics and Ground Improvement, Department of Civil Engineering, King Mongkut’ s University of Technology Thonburi,

Bangkok, Thailand, Email: pornkasem.jon@kmutt.ac.th

Abstract

This research presents the evaluation of use of hypoplastic model with finite element program as a numerical tool to simulate
Bangkok soft clay behaviors in various applied stress paths for analysis of excavation works in Bangkok subsoil. The model adopted was
hypoplasticity by Masin (2005) which was developed based on the combination of hypolastic concept and the critical state soil mechanics.
Bangkok soft clay parameters in the simulation were calibrated from the triaxial test data. The results of simulated drained triaxial test
with various applied stress path were then compared with those of the triaxial tests. Finite element analysis results from using a single set
of soil model parameters were in good agreement with test data in both the compression and extension planes. The analysis of excavation
were carried out by using this set of parameters and the predicted lateral wall movements were also compared with the observed data. The
simulation results show a good agreement with the observed ones. Parametric study of the influencing factors on pile deviation due to
nearby excavation was numerically performed. It was found that the sequences of excavation process had strong influence on pile
deviation. With different excavation sequences for identical condition, the values of pile deviation can be 2.5 times different from those of

the general sequence.

Keywords Soft Clay, Hypoplasticity, Stress Path, FEM

! Behaviors of Cement — Treated Laterite with Industrial Ash Replacement for

Adobe

Construction of Road Structure

Bordin Tangjaroensuk and Pornkasem Jongpradist ’
Research Center of Geomechanics and Ground Improvement, Department of Civil Engineering, King Mongkut” s University of Technology Thonburi,

Bangkok, Thailand Email: pornkasem.jon@kmutt.ac.th*
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Abstract

This research presents a study on strength and deformation characteristics of cement mixed laterite with partial cement
replacement by fly ash and rice husk ash. Special attention was paid to the investigation of stiffness of the mixtures under cyclic loading,
or the equivalent modulus. The experimental study was done by performing a series of unconventional unconfined compression and cyclic
loading tests. All strain values were locally measured by means of a pair of local deformation transducers (LDTSs). From tested results,
unconfined compressive strength of the mixtures having small cement content (1% for fly ash and 1-2% for rice husk ash replacement)
with ash replacement of 10-30%, is close to that of the mixtures without ash replacement. For mixtures with higher cement content (2% or
3%), replacing the cement with ashes of 10-30% results in decrease of value of unconfined compressive strength. The efficiency of fly ash
and rice husk ash on Portland cement replacement partially in laterite soil cement was discussed. The equivalent modulus values (Eeq)
from cyclic loading test were evaluated by performing monotonic loading to considered level stress and sustained loading then applied
minute-amplitude cycles of unload and reload. The cyclic loading test result indicate that equivalent values is not decrease with varying fly
ash and rice husk ash proportion for cement replacement, except for 30% of fly ash replacement. An empirical equation relating the

efficiency factor and mixing proportion proposed a good prediction for ultimate strength and equivalent modulus values.

Keywords Unconfined compression test, Cyclic loading test, Fly ash, Rice husk ash, Equivalent modulus
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! Industrial Scale-up of Salted Yolk Production Using Award-winning Separated
Adobe:

Yolk Brining Innovation

Wanchana Saeaung and Aluck Thipayarat '
Department of Food Engineering, King Mongkut’s University of Technology Thonburi, 126 Pracha-u-tid Road, Tungkru, Bangkok 10140, Thailand

Email: athipaya@yahoo.com*

Abstract

This research was aimed to facilitate technology transfer of the award-winning separated yolk brining process to a commercial-
scale production at Buono (Thailand) Co., Ltd. The conceptual design of a laboratory-scale production was scaled up to a pilot-scale
production gearing toward high throughput and more efficient production. Several ratios of potassium to sodium salt supplement (i.e.,
100% NaCl, 100% KCl, 70% NaCl:30% KCIl, and 50% NaCl:50% KCI weight by volume) and sucrose content (i.e., 50%, 60% and 70%
sucrose weight by volume) were tested to develop low sodium salted yolk products. The optimal condition for brining chicken yolks was
30% (w/v) of (1:1) NaCl to KCl solution and 70% (w/v) of sucrose. The brining time was adjusted from 5 hours to 7 hours 30 minutes to
obtain the most preferable saltiness and texture of the salted yolk. A fast and effective total aerobic plate count using micro inoculation
technology (MIT) was developed to allow frequent test of the hygienicity of the process and to investigate a means for effective
pasteurization of the final salted yolk products. Kinetics of fast colony expansion on Trypicase soy agar (TSA) was investigated using the
logistic model. The kinetic study revealed that the concentration of the carbon and nitrogen sources in the TSA medium was suboptimal
for colony growth. 1.5 and 3.0 fold increase of carbon and nitrogen was needed to maximize the colony expansion. The highest maximum
specific growth rate (umax) achieved was 0.305 h-1. Optimization of incubation temperature suggested that the optimal temperature for
growth on the TSA was 400C where the maximum specific growth rate and the maximum area of colony expansion reached 0.3526 h-1

and 69900 pixels.

Keywords Bacteria detection, Brining solution, Growth kinetic, Maximum specific growth rate, Media concentration, Separated salted

yolk
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! Study of Browning Inhibition of Sweet Corn Kernel in Brine Packed in Flexible or
7 Adobe

Semi-rigid Container
Jarusiri Wongkum ”, Suvit Tia * and Tipaporn Yoovidhya w
1) Department of Food Engineering, Email: jarusiri_pk@hotmail.com, tipaporn.yoo@kmutt.ac.th*
2) Department of Chemical Engineering, Faculty of Engineering, King Mongkut’s University of Technology Thonburi, 126 Pracha u-tid Road,

Tungkru, Bangkok 10140, Thailand

Abstract

Browning of sweet corn kernels in brine during storage takes place when the kernels are packed in semi-rigid containers instead
of cans. This study investigated the effects of oxygen and storage temperature on browning of sweet corn in brine packed in retortable
carton. The work was divided into 2 parts. The first part was concerned with the effect of oxygen content in the headspace on color (CIE
L*a*b*), and total soluble phenolics content. The second part involved the effect of storage temperature (30 and 40°C) on color, browning
index and 2, 5-dimethyl-4-hydroxy-3[2H]-furanone (DMHF) content. It was found that rapid losses of color and total soluble phenolics
content occurred in the sample containing maximum O, (no air removal step was applied) as compared to a sample with minimum O,
content (with the use of steam flow followed by N, flushing). It could be concluded that the auto-oxidation of phenolics was the major
cause of browning of sweet corn in brine when it was packed in semi-rigid containers. The color formation due to Maillard reaction in the
low acidity range (pH 5-7) might also be developed but at a slower rate with the majority of pigmentation resulting from phenolics

oxidation.

Keywords Browning, Kinetics, Semi-rigid Container, Storage, Sweet Corn
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! Characteristics of Glycerol Digestion and Glycerol/Pigmanure Co-Digestion for
< Adobe

Biogas Production

Sasikarn Nuchdang and Chantaraporn Phalakornkule ’

Department of Chemical Engineering

The Research and Technology Center for Renewable Products and Energy

King Mongkut’s University of Technology North Bangkok, Bangkok, Thailand 10800
Email: cpk@kmutnb.ac.th*

Abstract

The potential of glycerol from a biodiesel production as the main carbon source for biogas production was investigated. The
anaerobic digestion of glycerol with supplement in a synthetic medium was found to be satisfactory at the organic loading rates between
1.3, 1.6 and 2.6 g COD/L/day. The maximum methane yield was 0.32 L STP/g COD removal at an OLR of 1.6 g COD/L/day and the
methane content was 54% on an average. At the higher organic loading rate of 5.4 g COD/L/day, the propionic acid to acetic acid ratio was
higher than the critical threshold limit for metabolic imbalance. Anaerobic digestion of acid-treated glycerol with pig manure was also
investigated at the COD ratio of 80:20 (glycerol:pig manure). The anaerobic digestion of acid-treated glycerol with pig manure was found
to be satisfactory at organic loading rates between 1.3, 1.7, 2.9 and 5.0 g COD L-1day-1 in terms of COD reduction (>80%) and methane
content of (62% on an average). However, the biogas production rate was found to significantly decrease at the highest load. The

maximum methane yield of 0.24 L STP g-1 COD removal was achieved at an OLR of 1.3 g COD L-1day-1.

Keywords Glycerol, Pig manure, Biogas, Anaerobic, Digestion
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Adsorption Equilibrium and Kinetics Study of CO,, CH, and N, on Chitosan

Impregnated on Activated Carbon

Totsaphol Pitakchon and Chantaraporn Phalakornkule ’

Department of Chemical Engineering

The Research and Technology Center for Renewable Products and Energy

King Mongkut’s University of Technology North Bangkok, Bangkok, Thailand 10800
Email: cpk@kmutnb.ac.th*

Abstract

Biogas is an important renewable energy that can be produced from local resources and is typically a mixed gas of methane and
carbon dioxide. The mixed gas should be purified to obtain high purity methane for higher energy efficiency and for used in advanced
applications. In this study, a novel bio-based adsorbent was developed for biogas purification by adsorption process. Palm shell activated
carbons were impregnated with chitosan at the concentrations between 0.1-2 g/L. The results showed that the impregnation of chitosan
onto activated carbons at every concentration under the investigation changed their surface areas, pore size distribution, CO, adsorption
capacity and the CO,/CH, selectivity. The chitosan impregnated activated carbon that was the most suitable for carbon dioxide/ methane
separation was the one impregnated with 2 g/L chitosan solution yielding 0.76 g chitosan per 100 gram activated carbon. The modified
activated carbon was found to have 39% lower CH,, 6% lower CO, adsorption capacity leading to 47% higher CO,/CH, selectivity than the
native activated carbon. A lab-scale pressure swing adsorption process using the modified activated carbon as the adsorbent (adsorption
pressure of 4 bar and the feed flow rate in/out ratio of 1.6, 50-50 mixture of CH, and CO, for a period of 2 min per cycle) yielded >95%

methane for 3 cycles before the breakthrough of CO,, while only 1 cycle were achieved with the native activated carbon.

Keywords Modified activated carbon, Chitosan, Impregnation, Biogas, Gas purification
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’_fAdﬂbe Potential of Thai Herbal Extracts for Application in Cosmetic as Skin Anti-Aging

Swanya Yakaew " and Jarupa Viyoch Y

1) Department of Pharmaceutical Technology, Faculty of Pharmaceutical Sciences, Naresuan University, Phitsanulok, Thailand 65000
Email: terminatao_y@hotmail.com

2) Department of Pharmaceutical Technology, Faculty of Pharmaceutical Sciences, Naresuan University, Phitsanulok, Thailand 65000

Email: jarupaviyoch4@yahoo.com, jarupav@nu.ac.th

Abstract

This study investigated effects of Thai herbal extracts on extracellular secretion of MMP-1, MMP-8, and MMP-13 and production
of type I procollagen by UV-B irradiated primary human dermal fibroblasts. Moreover, this study examined the effects of concentrated DR
and MB extracts on skin thickness and collagen content caused by long-term UV B irradiation in ICR mice. The antioxidant activity based
on DPPH assay indicated that MB extract provided EC50 higher than Vitamin C by 2 folds whereas the BM, DR and RM extracts provided
EC50 less than Vitamin C by 16, 3, 7 folds, respectively. The total phenolic content from the selected extracts showed that the MB (39.00
mg/g GAE) extract had a two times higher total phenolic content than the DR (20.44 mg/g GAE) extract as determined by Folin-Ciocalteu
assay. In addition, the toxicity of the extracts on NHDF cells indicated that the BM, MB and RM extracts at concentration of 25-500 pg/ml
decreased cell viability in a dose dependent manner comparison to non-treated cells (control). A significant decrease in cell viability was
not observed in DR and EE at concentration 25-125 and 25-200 pg/ml, respectively. The study led to the selected concentration of 0.5
pg/ml MB and 1.0 pg/ml DR extract for further studies. Furthermore, the extracellular secretion of MMP-1, 8 and 13 and production of
type I procollagen could be evaluated for the effect of the selected extracts on anti-aging product. Pretreatment of fibroblasts with 0.5
pg/ml MB extract prevented UV-B-induced production of collagenases, MMP-1 and MMP-13. In addition, pretreatment with 1.0 pg/ml
DR extract promoted type I procollagen production in PHDF cells. Finally, animal model was performed to examine the effects of the
concentrated DR and MB extracts. The topical application of concentrated DR (1.0% w/w) and MB (0.5 % w/w) tended to decrease
epidermis thickness induced by UV B in mouse skin. Furthermore, the collagen content showed that the topical treatment with concentrated

MB and DR extracts significantly increased in collagen compared to the topical treatment with the water group (control group).

Keywords Thai herbal extracts, Anti-aging, Matrix metalloproteinases (MMPs), Type I collagen
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Abstract

Antifungal activity, physical and chemical stabilities of 6 and 10 %w/w turmeric creams were determined in this study.
Aforementioned turmeric creams were separately stored for 12 months at 3 different conditions i.e. in a refrigerator (4°C), at room
temperature (25-28°C) and at accelerated condition (45°C). Minimum fungicidal concentrations (MFC) of 6 and 10% w/w creams in a
refrigerator decreased after 12 and 9 months, respectively. At room temperature, MFC of 6 and 10% creams decreased after 9 and 6
months, respectively, while MFC of the accelerated creams decreased since the 6th month. Both 6 and 10% w/w creams stored in a
refrigerator and at room temperature showed significantly decreasing of ar-turmerone content, used to evaluate chemical stability, since the
6th month while the accelerated creams were found since the 3th month. Creams stored in a refrigerator yielded the least physical changes,

and thus they should be stored in a refrigerator.

Keywords Turmeric, Antifungal, Curcuma longa, Stability, Ar-turmerone
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f Adobe Development of Eco-Efficiency Indicators for Wooden Toy Industry

Siriluck Phatarachaisakul " and Kitikorn Charmondusit 2

1) Program of appropriate Technology for Resources and Environmental Development, Faculty of Environment and Resource Studies, Mahidol
University, Salaya Campus, Nakornpathom 73170, Thailand Email: enkem@mahidol.ac.th
2) Eco-Industry Research and Training Center, Faculty of Environment and Resource Studies, Mahidol University, Salaya Campus, Nakornpathom
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Abstract

Eco-efficiency is a tool for the analysis of the sustainability of industries, which indicates the economic relationship and
environmental impacts. The development of eco-efficiency indicators for routine tracking and reporting industrial performances has
become a standard and is widely accepted as reporting is currently an indicator of performance. This research proposed the development of
eco-efficiency indicators for the evaluation of the wooden toy industry, as well as the raw material suppliers who are a part of the supply
chain. The data collection was conducted at Plan Creations Company Limited from 2006 to 2008.

The results showed that the company’s eco-efficiency has likely been increasing for all four indicators, e.g. raw material, energy,
water and waste. However, after the eco-efficiency evaluation of the supply chain was accounted for, the company’s eco-efficiency has
likely been decreasing. This means that the suppliers are important. By only considering the company management, without including
concerns about the suppliers who are involved with the company, we can not provide the actual sustainable eco-efficiency.

From studying the socio-eco-efficiency results, they showed that the company has acquired a socially supportive management
system at company level, community level, and social level. It is deemed that the company’s management system is consistent with the
country’s development, and its factor value is likely to be sustainable. This research could be applied to other industries, which are similar
to the wooden toy industry. The evaluation results could also be implemented to position the company’s policies and operational

management strategies in the future.

Keywords Eco-efficiency, Sustainability indicator, Supplier, Wooden toy industry.
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! Development of Acetone Butanol Ethanol (ABE) Production from Palm Pressed
< Adobe

Fiber by Mixed Culture of Clostridium Sp. and Bacillus Sp.

Watchara Ponthein and Benjamas Cheirsilp

Department of Industrial Biotechnology, Faculty of Agro-Industry, Prince of Songkla University, Hat-Yai, 90112, Thailand

Abstract

The palm pressed fiber (PPF) was treated either with NaOH or H,SO,. The pretreatment with both NaOH and H,SO, reduced
significantly lignin content and the highest cellulose content of 76.32 % (w/w) was obtained. The ABE production using pretreated PPF as
a carbon source was attempted in a single culture of Clostridium acetobutylicum DSM 1713 and a mixed culture of C. acetobutylicum
DSM 1713 with Bacillus cellulolyticus JCM 9156 with and without addition of cellulase. It was found that the single and mixed cultures
with the addition of 30 U cellulase gave the ABE production of 3.97 and 3.95 g/L, respectively, at 144 h. Although, the mixed culture did
not improve ABE production, it could reduce the use of reducing agent and nitrogen gas to ensure the anaerobic condition. The optimum
condition for ABE production by the mixed culture using pretreated PPF was 5.0 g/L PPF and 9.0 g/ L isolated soy protein (ISP), at pH

6.5, 37 °C, 60 rpm with the addition of 30 U cellulase. At this condition, 4.95 g/L of ABE was obtained at 144 h.

Keywords Acetone Butanol Ethanol (ABE), Cellulase, Clostridium acetobutylicum, Palm Pressed Fiber (PPF), Pretreatment

! Development of Plasma Cleaning Process for Improvement of Wire Bond Strength
< Adobe

and Molding Adhesion of IC Packaging

Piti Sinnuntasen and Warawoot Thowladda
Department of Physics, Faculty of science, King Mongkut’s Institute of Technology Ladkrabang, Chalongkrong road, Lamplatew, Ladkrabamg,

Bangkok, 10520, Thailand

Abstract

The surface cleaning of semiconductor by low-pressure plasma is intended for the removal of organic contaminants. Plasma
treatment of the surface increases the wettability of the surface as measured by the contact angle. The decrease of contact angle correlates
directly with improved adhesion. For improving the wire bond strength of leadframes, low-pressure dc plasma cleaning processes were
carried out in a plasma chamber using Ar or Ar/H2 mixture with various ratios as the working gases. The treatment time was 5 minutes.
The cleaned and uncleanedleadframe surfaces were investigated by contact angle measurements, wire pull and stitch pull strength tests.
The experimental results show that contact angle decreased from 83.12 degree to 12.70-27.90 degree depending on the cleaning condition.

Wire pull and stitch pull strength increased from 4 grams to 7.75-10.94 grams and 6.85-9.35 grams, respectively.

Keywords Plasma, Plasma cleaning, Contact angle, Wire pull, Stitch pull
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! Synthesis of Succinate Diesters as Internal Donors for Isotactic Polypropylene

Adobe

Production Process

Nannaphas Sittichokwongkamol " and Warinthorn Chavasiri ~
1) Program in Petrochemistry and Polymer Science, Faculty of Science, Chulalongkorn University, Patumwan, Bangkok, Thailand 10330

2) Department of Chemistry, Faculty of Science, Chulalongkorn University, Patumwan, Bangkok, Thailand 10330 Email: warintho@yahoo.com

Abstract

The effects of succinate diesters and related compounds as internal donors for the polypropylene polymerization process were
explored in terms of the yield of PP per gram of catalyst within 1.5 h, polymerization time, %isotactic and polydispersity index (PI).
Diethyl succinate and di-sec-butyl succinate gave activity in the same range but PI of diethyl succinate was higher. Diisopropyl maleate
(cis-) gave higher yield of PP than diisopropyl fumarate (trans-) indicating that the appropriate structure of internal donor was cis-
configuration. The hydroxyl group of dl-diethyl tartrate and dl-diethyl malate made the catalyst inactive. Diethyl 2,3-dibutoxy succinate
diester was appropriate since it gave a reasonable PI of PP but activity was not in a acceptable range. Moreover, the effects of disubstituted
succinate diesters and related compounds as amide were also investigated. The moisture in the internal donor greatly affected the catalyst.
After drying procedures, the internal donor gave higher active catalyst. The most appropriate and remarkable internal donor disclosed was

diethyl 2,3-dibutoxy succinate based on higher yield of PP than other compounds and potentially not secured by patent.

Keywords Polypropylene polymerization, Ziegler-Natta catalyst, Internal donor
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Ef&dobe Development of High-Fiber Dried Rice Noodle from Modified Rice Flour

Pornpimon Kasikitwiwat, Kalaya Laohasongkram " and Saiwarun Chaiwanichsiri
Department of Food Technology, Faculty of Science, Chulalongkorn University, Bangkok 10330, Thailand

Email: pukkapun@hotmail.com, kalaya.l@chula.ac.th*, saiwarun.c@chula.ac.th**

Abstract

This research aims to study the effect of citric acid modification on rice flour and application of the modified rice flour in dried
rice noodle. The reaction temperatures and times were varied at 100, 110, 120°C and 15, 30 and 45 min., respectively. The rice flour was
modified at the optimum temperature and time and then incubated at 5, 30, 45, 60, 75 and 90°C. The result showed that the rice flour
modified at 120°C for 45 min. and incubated at 900C had the highest resistant starch content. Further, dried rice noodles were produced by
substitution rice flour by the modified rice flour at 10, 20 and 30%. It was found that the optimum level of substitution of modified rice
flour was 20% which gave noodle containing 3.0% resistant starch and the highest sensory score. Finally, the noodle was dried at 50, 60

and 70°C and the appropriate drying temperature was 50°C

Keywords Resistant starch, Citric acid modification, Rice noodle
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jf«dobe Permeation and Skin Toxicity Studies of 8 Plant Extracts

Weeraya Sukkhamduang 1), Aroonsri Priprem ’1), Supatra Porasuphatana " and Teerasak Damrongrungruang Y
1) Faculty of Pharmaceutical Sciences, Khon Kaen University, Khon Kaen 40002 Email: wezaita@gmail.com, aroonsri@kku.ac.th*, psupatra@kku.ac.th **

2) Faculty of Dentistry, Khon Kaen University, Khon Kaen 40002 Email: dteera@kku.ac.th

Abstract

Plant extracts for cosmeceutical uses were subjected to skin toxicity evaluation. Concentrate extracts of E. elatior, R. damascene,
R. Kerrii, T. bellirica, T. chebula, C. ternatea, R. hybrida and a complex were subjected to in vitro permeation, skin corrosion and irritation
tests. Using human keratinocytes and fibroblasts, cytotoxicity of the extracts was concentration and time dependent. All extracts permeated
through the human skin at lower extents than that affecting skin corrosion with steady state permeation fluxes of less than 0.01%-cm h"
Testing of IL-10L produced upon exposure to each extract indicated that the extracts were not potential skin irritant which was in line with
the human skin patch test. In conclusion, a model of study protocol for skin toxicity of plant extracts using in vitro assessment and human

volunteers was developed and found that it could provide safety assessment of plant extracts for cosmeceutical purposes.
Keywords Permeation, Skin toxicity, Plant extracts
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INFAI

! Effect of Adding Ling-Zhi (Ganoderma Lucidum) on Oxidative Stability, Textural
&

and Sensory Properties of Smoked Fish Sausage

Wannasiri Wannasupchue and Sirithon Siriamornpun :
Department of Food Technology and Nutrition, Faculty of Technology, Mahasarakham University, Mahasarakham 44000, Thailand

Email: sirithons@hotmail.com*

Abstract

Ling-zhi (Ganoderma lucidum) has long been regarded as a food and medicinal mushroom. We investigated the oxidative
stability, textural and sensory properties of added Ling-zhi in smoked fish sausage at levels of 1% (crushed Ling-zhi and Ling-zhi water
extract) and 0.25% (Ling-zhi spore). The DPPH- radical scavenging activity was used for evaluating their antioxidant activity. Lipid
oxidation was evaluated through measurement of peroxide value (PV) and thiobarbituric acid (TBA) value. The values of PV and TBA
remained not significantly different (P<0.05) among all samples at the first 3 months of storage. However after that those parameters of the
control (no added Ling-zhi) was sharply increased at 4 months and steadily at 5 and 6 months with the final PV of 3.8 (mg peroxide
equivalent/kg sample) and TBA of 1.56 (mg malonaldehyde equivalent/ kg sample) which were significantly higher than those of all added
Ling-zhi sausages. This indicates that addition of any forms of Ling-zhi significantly delayed lipid oxidation when compared with the
control. Addition of Ling-zhi water extract and spore did not affect the textural properties of smoked fish sausages while addition of
crushed Ling-zhi resulted in undesirable texture. The sensory evaluations indicated that the greatest overall acceptability score was
obtained at the 1% Ling-zhi water extract added sausages. This study has demonstrated that addition of Ling-zhi in the smoked fish

sausages not only increased the nutritional value but also retarded the lipid oxidation.

Keywords Ling-zhi, Smoked fish sausage, Antioxidant, Storage, Sensory evaluation
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j Adobe The Study of Processing Factors and Conditions for Spray Frying System

Janjira Tangsantaskul " and Bhundit Innawong Y
Department of Food Technology, Silpakorn University, Nakhonpathom 73000, Thailand

Email: 1) jern_little2@hotmail.com, 2) b_innawong@yahoo.com

Abstract

The objective of this work was to study oil absorption and the qualities development of fried rice crackers. The feasibility of
spray frying technology was investigated to produce high quality fried chips with lower oil absorption, better texture and color. To achieve
the desirable characteristics of fried rice crackers, the experiments were conducted at 190 °C oil temperature for 17 s. Rice crackers were
fried at 3 different nozzle rates (0.3, 0.5 and 0.6 1/s) at 3 rotation speeds of fryer vessel (60, 80 and 100 rpm) during frying. After that, the
fried rice crackers were used to evaluate the influence of 3 different centrifugal speeds (600-1000 rpm) for 2, 4 and 6 minutes respectively.
The result showed that the nozzle rates and the rotation speeds of fryer vessel directly affect to moisture content and oil absorption of fried
rice crackers (p<0.05). Based on the optimum frying condition providing the minimized fat content of fried rice crackers was used 0.3 l/s
nozzle rate and 60 rpm of rotation speed of fryer vessel. In this condition, fried rice crackers were lower in oil absorption (p<0.05) than
others. In addition, the specific centrifuge at the speed of 800 rpm for 4 minutes is the optimum centrifugal condition. The optimum spray
frying condition was conducted to compare with the deep fat frying. The result showed the improvement of product color (L*) as well as a
decrease of fat content in finished product. Therefore the optimum spray frying condition could be applied for producing fried food liked

rice crackers.

Keywords Rice cracker, Spray frying, Oil absorption, Fat content
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