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AGROTECHNOLOGY

05/1277

SASSANARAKKIT, Suriya, JARUJAREET, Khanok-on, CHAIONGKARN, Achara,
RATTANAPAN, Wacharin, NAKLAMPA, Manit and WORADITHEE, Siriporn. Production
of insecticide from neem oil. Res. Proj. no. 41-03/Sub. no. 7/Rep. no. 1 (Final Report),
2005, 73p. (In Thai)

Key Words : Insecticidal plants, Neem oil, Ethanol, Azadirachtin, Insect pests,

Insect control.

Neem seed contains 37.65% of neem oil, which was extracted by hexane.
Neem oil has several active ingredients but contains low Azadirachtin. However, if was
neem seed extracted with ethanol instead of hexane, 1% of Azadirachtin can be found
in neem extracted.

From laboratory result, mixing neem oil with fine rice hull in the ratio of 1:100
and then mix with paddy or seed 10% by seed weight will prevent insect destruction.
‘With 3% 6f concentrated neem oil will get rid of aphid and common cutworm. Side
effect of neem oil will inhibit the germination of seed.

Moreover, it was affecting against insect pest metamorphosis that it inhibited the
larval transformation. Produbt formulation was combined between neem oil and neem
extracted in the proportions 30:70, 20:80 and 10:90. The bioefficacy testing with these
products showed the same result. The best product formulation was 10:90 of neem oil

and extracted. — Authors.

05/1278

TANPANI‘CH, Sayan, KEAWDOUANG, Montree, KAVILAVAS, Prayut, KHUAN-
KHAMNUAN, Cholticha and WONGSUSJANAN, Surésit. Survey and collection of rare
and extinctive medicinal plants at lamtakhong research station. Res. Proj. no.

45-04/Sub. no. 1/Rep. no. 1 (Final Report), 2005, 69p. (In Thai)

Key Words : Medicinal plants, Extinct medicinal plants, Lamtakhong Research Station,

Botanical description.
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Survey and collection of rare and extinctive medicinal plants from various
sources in Thailand was conducted. The total of 50 species are planted and propagated
at Lamtakhong Research Station in order to carry out the study of their growth and
development. Moreover, all of medicinal plants are computerized as local database in
terms of scientific name, Thai name, botanical description, source of collection, useful
plant'’s part and pharmaceutical properties. However, from the 50 species of rare and

extinctive medicinal plants, there are 6 species (plants) being identified. — Authors.

05/1279

BOONMALISON, Decha, IAMSUB, Kusok and THAWORN, Chumporn. Technology
transfer for seed storage and seed production. Tech. Tran. Proj. no. 45-20/Rep. no. 1
(Final Report), 2005, 37p. (In Thai)

Key Words : Technology transfer, Seed storage, Seed production, Phra Nakhon Si
Ayutthaya, Lop Buri, Chiang Rai, Surin, Nong Khai, Nakhon Pathom,
Phayao, Kamphaeng Phet, Sakon Nakhon, Kanchanaburi.

Seed storage and seed production technology from seed laboratory was
transferred to farmers in the countryside directly. Randomized area in 10 sites are Phra
Nakhon Si Ayutthaya province, Lop Buri province, Chiang Rai province, Surin province,
Nong Khai province, Nakhon Pathom province, Phayao province, Kamphaeng Phet
province, Sakon Nakhon province and Kanchanaburi province. The result from
technology transfer of seed storage is satisfied. Percent of farmers’ satisfaction of Phra
Nakhon Si Ayutthaya province, Nakhon Pathom province and Kamphaeng Phet
province are 57.5, 39.1 and 38.5% respectively. — Authors.

05/1280

NEAMPREM, Sodsri, SARTPETCH, Chitta, PATTANAVIBUL, Siriphong, SUWANAGUL,
Anawat, JAMJUMROON, Soravit and PHROMTHONG, Chana. Study on physiology and
chemical composition of postharvest gigantic verieties. Res. Proj. no. 46-02/Sub. no. 4/

Rep. no. 1 (Final Report), 2005, 82p. (In Thai)
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Key Words : Plant physiology, Gigantic varieties, Lime, Bananas, Mangoes,

Tamarinds, Jackfruits, Chemical composition.

Thailand is one of the rich natural resources countries in Southeast Asia. The
country has fertile soil, available water, forest, minerals, and tropical climate. This ideal
er‘wir‘dnmle'r;'t' is sditable for the vast number of biodiversity and plant genetic resources.
Some plant species produce oversize fruit or other edible parts that were considered
a gigantic varieties. This specific phenotype may be important to variety improvement
program for major economic cultivars or for use as exotic species. The gigantic species,
however, were found to be unpopular for consumption or usage, therefore, some of
them may be lost or close to extinction.

Five tropical economic impact species of gigantic lime, banana, mango,
tamarind and jackfruit were experimented against the commercial cultivars as the
control. Mature ripe fruits were subjected to physiological properties, chemical
compositions and tastes determination. The results showed the economic yield ratio
(edible flesh) of gigantic banana (Nga chang), mango (Namdokmai-mun), and tamarind
were 1.2, 1.1 and 1.4 times greater than their commercial varieties, respectively.
Respiration and ethylene productions rate during storage were found to be 1.2 times
lower than their commercial varieties. This finding may indicated its mechanism for
improving shelf life of fresh fruit.

Chemical composition of these tested fruits had varied among species and
varieties. Total sugar content has found to be at least 1.1 times greater in almost
gigantic species than commercial verieties. Consumer perception test by Hedonic scale
method showed on significant in overall perception for all tested samples, however,
some characteristics such as odor of gigantic lime and color of jackfruit flesh were
found to be subjectively lower than commercial varieties. The study may help providing
useful information leading to further variety improvement program for commercially

purposes. — Authors.
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05/1281

SASSANARAKKIT, Suriya, KOCHAKOSAI, Rattana, AMPRAYN, Khanok-on and
SASA-NE, Nuthathai. A study on bioinsecticide extraction method from plants and the
efficiency of product testing. Res. Proj. no. 46-04/Sub. no. 2/Rep. no. 1, 2005, 34p.

(In Thai)

Key Words : Extraction, Insecticidal plant, Yam bean seed, Stemona tobrosa,
Alpinia conchigera, Derris elliptica, Pachyrhizus erosus,

Spodoptera litura, Armyworm, Insect plant.

The objective of this experiment is to study on biocinsecticide extraction method
from 4 selected plants, stemona (Stemona tobrosa Lour.), alpinia (Alpinia conchigera
Griff.), derris (Derris elliptica) and yam bean seed (Pachyrhizus erosus (L.) Urb.). The
extraction process was a serial extraction by using the difference polarity of solvents
such as hexane, methanol and water. The different active ingredients from serial
extracted solutes from 4 plants were different to affect on mortal rate of armyworm
(Spodoptera litura Fabr.) by 77.88%, 32.14%, 36.67% and 96.67% when treated with
the extracted solutes from stemona (extracted by water), alpinia (mixed solutes), derris
(mixed solutes), derris (extracted by water) and yam bean seed (extracted by hexane),
respectively. The results showed that the extracted solutes from yam bean seed were
highly effect on armyworm, especially mixed solute. The mortal rate of armyworm was
73.33% which treated by 0.1% mixed solute, and increased to 100% which treat by
0.5%. By these laboratory results, yam bean seed was the best material to extract and
develop for using as bioinsecticide. Three extracted solutes by extraction with hexane,
methanol and water from yam bean seed was combined in the proportions 4:1:2 (by
volume) and added the surfactant into the mixed solution by 0.5:1 (by volume). The
product kept in the brown bottom at room temperature could be preserved for more
than 8 weeks and was effective by testing in the laboratory, green house and field
study. The result showed that the 0.5% concentration of yam been seed product had
effected on mortal rate of armyworm 90.91% and 100% when increased concentration

of product to 1%. In green house and trial field study, the optimized concentrations of
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bioinsecticide product from yam bean seed were 0.25-.05% that could prevent the plant

from insect destruction.-Authors.

05/1282

TANPANICH, Sayan, KEAWDOUANG, Montree, KAVILAVAS, Prayut, KHUAN-
KHAMNUAN, Cholticha and DUANGSA, Wisen. Surveying, collecting and computerizing
data on plants with high pesticidal potential. Res. Proj. no. 46-04/Sub. no. 1/Rep. no. 1
(Final Report), 2005, 149p. (In Thai)

Key Words : Insecticidal plants, Lamtakhong Research Station.

Information of plants with high pesticidal potential in Thailand and Southeast
Asia has been surveyed, collected, and computerized. Preliminary information such as
types of plants, usable parts, and efficiency of 170 pesticidal plants species is listed in
this report. From the total of 170 plants species, 160 could be used to produce
insecticides, 8 to produce fungicides, and 2 to produce virucides. 54 species of plants
producing pesticides are similarly treaed with details on scientific and common names,
origins and geographic distributions, potential as pesticides, botanic descriptions,
propagation and planting, and prospect. In addition, 72 species have been planted in

the collection plot at Lamtakhong Research Station. - Authors.

BIOTECHNOLOGY

05/1283

SASSANARAKKIT, Suriya, TRANGWACHARAKUL, Srisak, CHANPONGSRI, Surapong,
SUDTORN, Napatsawan, GUMARATHI, Rujisak, NALINANON, Sitthipong and
CHANSONG, Rattana. Research and development of foliar fertilizer from fish canning
industrial waste in the pilot plant. Class. Invest. no. 44-09/Rep. no. 7, 2005, 60p.

(In Thai)

Key Words : Fertilizers, Fish canning industry, Industrial wastes, Waste utilization.
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05/1284

SASSANARAKKIT, Suriya, TRANGWACHARAKUL, Srisak, CHANPONGSRI, Surapong,
NALINANON, Sitthipong, SUNTORN, Napatsawan, GUMARATHI, Rujisak and
CHANSONG, Ratana. Research and development of shrimp feed supplement from fish
canning industrial waste in the pilot plant. Class. Invest. no. 44-09/Rep. no. 8, 2005,
52p. (In Thai)

Key Words : Waste utilization, Feeds, Shrimps, Fish canning industry, Industrial wastes.

05/1285

WANNISSORN, Bhusita, SITDHIPOL, Jaruwan, NIVASABURT, Kanitha, SRIPOOMEE,
Piyamas and ARTJARIYASRIPONG, Suparp. Research and development of health-
supplement food from microorganisms. Res. Proj. no. 46-06/Sub. no. 4, Rep. no. 1,
2005, 35p. (In Thai)

Key Words : Antimicrobial activities, Probiotics, Salmonella typhimurium, Health-
supplement food, Microorganisms, Bacteria, Escherichia coli,
Bacillus coagulans, Salmonella, Enteritidis, Lactobacillus plantarum,
Lactobacillus gaserii, Lactobacillus paracasei, Paracasei,
Lactobacillus fermentum, Lactobacillus brevis, Lactobacillus pentosus,

Pediococcus pentosaceus.

Four thousand one hundred and fifty colonies were isolated from 81 fecal
samples and 9 samples of dairy products. These bacterial isolates were screened for
bile tolerance, antimicrobial activities against 8 food-borne pathogens, acid tolerance as
well as susceptibility profiles with 15 widely used antibiotics for medical treatment. Of
those isolates , only 15 isolates were found to be candidate probiotics. All isolates were
shown to be bile tolerant, able to survive in pH 2 acid not less than 105-minutes contact
time and possessed antimicrobial activities against the test pathogens, especially S.
Typhimurium ATCC11331, E. coli 0157, S. Enteritidis DMST 15676 including
B. Coagulans TISTR 1456, an indicator strain for bacteriocin production. For the

susceptibility patterns, all isolates were sensitive to doxyciline (30 pg), amoxicillin
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(30 pg), ampicillin (10 pg), imipenem (10 pg), tetracyclin (30 ug), clindamycin (2 ug),
penicillin (10 pg units), chioramphenicol (30 pg) and erythromycin (15 ug), whereas they
were resistant to aztreonam (30 g), streptomycin (10 ug), vancomycin (30 pg) and
nystatin (100 pg). Identification of these isolates using morphological study, APl CHO kit
and 16S rDNA sequence, revealed that all isolates belong to genus Lactobacillus with 7
different species, namely L. plantarum, L. gaserii, L. paracasei sub. Paracasei, L.
fermentum, L. brevis, L. pentosus and P. pentosaceus. No Bifidobacterium spp. Could

be isolated in this experiment. — Authors.

05/1286

MAHAKHANT, Aparat, LUAKHUMHAN, Watchareeporn, ARCHAWAKULATHEP,
Amornthep, POJAIPRA, Subin, NAGACHINTA, Aurapa, MEEJU!l, Oamduen and
ARUNPAIROJANA, Vullapa. Biocontrol of toxic algal blooms in freshwater. Grant (l)
Res. Proj. no. 45-01/(Final Report), 2005, 73p. (In Thai)

Key Words : Algae, Blue-green algae, Toxicity, Vivipara sp., Chamberiainia hainesiana,
Biocontrol, Microcystis aeruginosa, Cyanobacteria, Pearl mussel, Snails,

Biological control, Microcystin.

The objective of this project is to study on biocontrol of toxic blue-green alga,
Microcystis aeruginosa, by mollusks. The experiments were conducted at 3 levels, i.e.
laboratory scale, outdoor pond and on-site aquatic ecosystems.

The result of the laboratory scale showed that Pond snail (Vivipara sp.) had low
potential to control scum-forming M. aeruginosa. A 0.1 g dry weight of toxic algae were
consumed by the large (27.30+1.59 x 38.99 + 2.46 centimetre) and small (23.23 + 1.45
x 32.29 + 2.45 centimetre) size of mollusks within 16-21 and 20-24 hrs, respectively. No
significant level of microcystins in the mollusk after their consumption of M. aeruginosa
could be detected. A

In case of the control of planktonic from M. aeruginosa , the large size (40.93 :t.
2.16 centimetre) of freshwater pearl mussel (Chamberlainia hainesiana) had high
potential to control M. aeruginosa TISTR 8325 of a planktonic from. Since toxic

cyanobacterial cells decreased more than 90% within 2-3 days by filter feeding of
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C. hainesiana for short-term (cell concentration 105 celis/ml) and long-term experiments
(cell concentration 10° cells/ml).

The experiment conditions conducted in outdoor ponds intended to mimic those
of natural water resources. At this level, the clams were divided into “t"hree groups,
depending on their size. Small-, medium- and large-sized clams were 5.48 + 0.59,
1028 + 0.89 and 20.55 + 0.55 centimetre, respectively. Thirty-six clams of the
respective sizes were placed in an aquarium containing 800-litre dechlorinated water.
Environmental conditions were monitored throughout the study. During the experiment,
air temperature, water temperature, and pH, ranged between 23-27 oC, 22-26.5 oC and
7.2-8.6, respectively. The small clams could remove approximately ?80 percent of
cyanobacterial cells in four days, which was the same rate as the control group of which
the cyanobacterial cells naturally deteriorated within 4 days; none of the toxin and clam
mortali{y could be detected. These findings suggest that the freshwater clam could
remove Microcystis cells in water and the rate of cyanobacterial cells reduction
depended on the size of the clam.

The on-site experiments were conducted in a pond at Skill Development Center
(SDC) (containing toxic alga of 103 cells per millilitre, the general condition that can be
found all over Thailand) and in a catfish cuitivation pond (CCP) (at bloom condition of
toxic alga of 105-106 cells per millilitre) both places located at Tambon Klong 5, Amphoe
Klong Luang, Pathum Thani Province. The experiments were conducted at SDC for 4
times during June-September 2004. The results showed that within 7 days the large-
size clams (average length 19.28 * 0.09 centimetre) and small-size clams (average
length 11.04 + 0.42 centimetre) could reduce the cell numbérqu M. aeruginosa up to
97.26 and 82.71% respectively. During the experiment the algal toxin, microcystin-RR,
could be detected at the rang of 0.19-0.42 ug per litre. Bioaccumulation of microcystin-
RR for 3 months in small:size clams was higher than in Iarg'e-size clams. Nevertheless,
on significant of bioaccumulation between each month Was Shown (P>0.05), The toxin
in clam meat was reduced after 3 days of depuration. After 7 days the toxin in clam
meat was slightly increase. However, the concentration was still lower than that of the
first day. No lethal of freshwater clams could be observed along the experiment at SDC.
Analysis of water quality at SDC shown the physico-chemical properties were suitable

for aquatic orangisms. However, the concentration of nitrogen (0.74-0.94 mg per litre)
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and phosphorus (0.12-0.32 mg per litre) were in the range that favorable for algal
bloom. In case of the experiment at CCP during December 2004-February 2005, it was
found that the freshwater clams of both large and small-size could not survive properly

due to the unfavorable physico-chemical and biological properties of water. — Authors.

BUILDING TECHNOLOGY

05/1287

WUDHICHAMNONG, Witaya, PETHWIPATH, Jirasak, JENBANJONG, Pichit,
RATANAWONG, Nara, WONGWANAWORAWIT, Vinai, KWANSRI, Orapin, KIJMOKE,
Vinai, NAKTHIPPAWAN, Nutjuta, JITPETCHARAKUL, Thanaporn, TRAKULNGERN,
Pornchai, PANGSOIL, Adisorn, THONGNOI, Suwatchai and DURIYAPRAPAN,
Soonthorn. Technlogy transfer project of TISTR soil-cement interlocking block. Tech.

Tran. Proj. no. 44-43/Sub. no. 1/Rep. no. 3, 2005, 38p. (In Thai)

Key Words : Technology transfer, Soil-cement, Interlocking block, Building materials,
Nakhon Ratchasima, Chaiyaphum, Nakhon Pathom, Surat Thani,
Chiang Mai, Pichit, Sakon Nakhon.

In the fiscal year of B.E. 2547, the Rural Technology Transfer Depertment has
emphasized the intensive course of workshop of technology soil-cement interlocking
block as the main objective of the department. The participants were be trained and
practiced in producing and construction of soil-cement interlocking block. The duration
of the workshop was one week and the number of attendants were limited to 10 on
each workshop. The total of 6 workshops with 44 attendants were organized in Lam-ta-
kong Research Center of Nongsarai District of Nakhon Ratchasima Province. Evaluation
on feedback of questionnaires distributed to participants of each workshop were made
and summarized so that better and more efficient technology would be performed. The
transfer of TISTR soil-cement interlocking block lechnology In this fiscal year has
resulted in forming of 23 newly-formed entrepreneurs of block production and
construction services. The locations of these entrepreneurs are spreading over several

provinces such as Nakhon Ratchasima Province, Chaiyaphum Province, Nakhon
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Pathom Province, Surat Thani Province, Chiang Mai Province, Pichit Province,

Pat Thani Province and Sakon Nakhon Province. — Authors.

CHEMICAL INDUSTRY

05/1288

WUNGDHEETHUM, Romanie, KOSCHASAI, Ratana, KUWARANANCHAROEN,
Chulaporn, SOMWONGSA, Phunthinee, CHAIJUNTUK, Pairoj and SUANWIANG,
Thongchai. A study on the pulping of paulownia. Class. Invest. no. 46-01/Rep. no.1
(Final Report), 2005, 68p. (In Thai)

Key Words : Pulp, Paulownia, Fortunei, Kraft, Chlorine dioxide, Paper.

CUSTOMER RELATIONSHIP MANAGEMENT

05/1289
CHOTIPANICH, Saisurang and SIRPRUEKPONG, Sunisa. Customer relationship
management for SMEs in Thailand. Res. Proj. no. 47-21/Rep. no. 1 (Final Report),
2005, 93p. (In Thai)

Key Words : Customer relations management (CRM), Business, Information technology.

Customer Relationship Management (CRM) concerned with business between
customers and entrepreneurs. The concept of CRM has been accepted in business
sector for more than 5 years with its objective to enhance good relationship and utilizing
information technology in order to meet customers’ requirements and satisfaction. -

It is often found that the success or failure to adopt CRM system depended on
how to apply information technology in order to meet customers’ satisfaction. The failure
may come from the expectation of short term return while omission of the actual goal of

CRM to make long-term profit.
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Thailand will get a good chance from research and development of CRM
technology. This technology will help the country to relieve commercial problems and

obstacles in the world market.— Authors.
ECOLOGY AND ENVIRONMENT

05/1290

UTISTHAM, Thanes, NATPINIT, Sujinda, PROHMSUWAN, Sophon, WONGHARN,
Phichai, SOONTORNRANGSON, Wirachai, PIYAKULDAMRONG, Prapun,
SIRIBANGKEADPOL, Panida, DARARAT, Somchai and JENVANITPANJAKUL,
Peesamai. Cleaner production in the small and medium food subsector. Res. Proj. no.

47-23/Rep. no. 1, 2005, 93p. (In Thai)

Key Words : Cleaner production, Manufacture, Factories, Boiler, Small food subsector,

Medium food subsector.

This report employed cleaner production to evaluate the potential options of
reducing waste in the small and medium food subsector of the Thai manufacturing
sector. Ten factories in the small and medium food subsector were selected as sample
and representative for an in-depth analysis which covering size, type, and location. The
analysis consists of two major components, technology and size. The main conclusion
drawn from ten factories is that the potential for saving is 12,738,950 Baht/year. By
considering technology, the boiler system showed the highest potential of saving by
11,950,150 Baht/year, or 93.81%. By considering the factory size, the amount of saving
was about 12,209,500 Baht/year, or 95.84%, of which the boiler system accounted for
11,506,600 Baht/year, or 90.33%. — Authors.

ENERGY TECHNOLOGY
05/1291

CHEWASATH, Sutiporn, HANJANGSIT, Likit, MESOONTORN, Virote, PROHMSUWAN,
Sopon, MIKASENA, Pakomthep, SURAINARK, Chanin, PLANGJUNTUK, Ubolwan,
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LARPKIATTAWORN, Siriporn, CHAROENPORNPITAK, Prasong, SAE-UNG, Noppharit,
KHANSOMBOON, Attaporn, ARANYA, Prasong, KHUMSEM, Preecha and
EAMCHOTCHAWALIT, Chutima. Development of energy uses and production of
ceramic and brick. Class. Invest. no. 44-36/Rep. no.1 (Final Report), 2005, 509p.

(In Thai)

Key Words : Energy consumption, Ceramics, Bricks, Nakhon Ratchasima, Ratchaburi,
Din Pao Factory, D.P. Dan Kwean Pottery Factory, Ruangsilp 3 Factory,
Tao Chee Tai Factory, Thung Tan Brick Factory.

05/1292
SOONTORNRANGSON, Wirachai, NATPINIT, Sujinda and JENVANITPANJAKUL,
Peesamai. Renewable energy production from biomass waste. Res. Proj. no. 44-13/

Rep. no. 1, 2005, 38p. (In Thai)
Key Wprds : Biogas, Biomass, Wastes, Organic wastes, Renewable energy.

Results obtained from the laboratory indicates that biogas from pre-selected
municipal organic waste (varieties of vegetables) contains 63% methane (CH,), of which
organic loading is 0.3 kg/d, HRT 60 days. A biogas plant is designed and constructed at
Angthong Municipal in order to compose organic waste at 750 kg/d. Comparison with
the experiment from the laboratory, biogas is produced 17.5 m’/d which is capable of
driving a 10 kW biogas-fired engine to generate and supply electricity to 5 rural

residences (3.3 kWh/day) for 6 hours.— Authors.

05/1293

MESOONTORN, Virote, BOONLIAM, Nathawut, PROMSUWAN, Sophon, THAPNUI,
Pravit, JIRASUWAN, Chansa, BOONMAN, Sopol, HONGCHAROENSRI, Phongsak,
HOMDOKMAI, Thavesak, NIMSUWAN, Kunlasap and SONGHONG, Somwang.
Development of incinerator from fuel solid wastes. Res. Proj. no. 45-07/Sub. no. 1/Rep.

no. 1, 2005, 47p. (In Thai)
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Key Words : Incinerators, Wastes, Refuse disposal, Refuse as fuel, Ang Thong.

A study on the eradication of community waste by incineration was initiated at a
municipality in Ang Thong province. The cylindrical shape incinerator (1.4 m diameter
and 3.7 m high) fabricated from 3 mm steel sheets for incinerating municipal solid waste
(MSW) 1-3 tone/day. The combustion chamber of the incinerator casts with Castable
13, which is able to endure 1,300-1,500 °C heat. The combustion chamber is divided
into two chambers. MSW is directly incinerated (400-600 °C) in the first chamber and
combustion gas from the incineration is burnt (600-1,000 °C) in the second chamber.
Diesel oil is used as the start-up fuel for the incineration. A blower supplies air from the
bottom of the incinerator through the grate to the combustion chambers. Toxic gases
and fly ash are mitigated and collected by the wet scrubber.

The semi-continuous feed test is used to investigate the performance of the
incinerator. Parameters such as quantity and moisture content of MSW, diesel oil
consumption, incineration temperatures including with quantities of CO, SO, NO, gases
from the incineration were collected for investigating the performance of the incinerator.
Results obtained from the test indicated that the incinerator is best for incinerating MSW
with 60% average moisture content at the capacity of 2,272 kg MSW per day. The
incineration of 1 ton MSW required 22.8 liters of diesel oil. The average temperatures in
the first and second chambers were 604 °C and 835 °C respectively. The average
temperature of the exhaust gas was 615 °C and the average concentrations of CO, SO,
and NO, in the exhaust gas were 424 ppm, 1.2 ppm and 40 ppm respectively.
Consequently, the emission from the incinerator was not exceeded the emission

standard for the community waste incineration. — Authors.

05/1294
ATTANATHO, Lalita, SIRIBANGKEADPOL, Panida and JENVANITPANJAKUL,
Peesamai. Study and rcsearch on catalyst in biodiesel production. Res. Proj. no. 46-

12/Sub. no. 2/Rep. no. 1 (Final Report), 2005, 46p. (In Thai)
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Key words : Catalysts, Transesterification, Biodiesel, Coconut oil, Potassium carbonate,
Calcium oxide, Sodium hydrogen sulfate, Potassium hydrogen sulfate,

Zinc carbonate, Methyl ester, Renewable energy, Vegetable oils.

Nowadays, the commercial biodiesel industry normally uses sodium hydroxide
as a base homogeneous catalyst for transesterification of vegetable oil or animal fat
with an alcohol, because of its reasonable price. The complicated and cost consuming
purification process is needed in order to remove the homogeneous catalyst from the
biodiesel product. |

The purpose of this study is to examine the heterogeneous catalyst for
producing biodiesel from crude coconut oil. The results showed that potassium
carbonate, calcium oxide, sodium hydrogen sulfate, potassium hydrogen sulfate and
zinc carbonate could be used as the catalyst for transesterification reaction at 60 .
However, potassium carbonate, which yielded highest biodiesel purity, was completely
dissolved in the reaction the reaction mixture. Thus, calcium oxide was selected as the
most potential heterogeneous catalyst for biodiesel production.

~ The factorial design and response surface methodology was applied to optimize
the biodiesel production process using calcium oxide as a heterogeneous catal_yst. The
optimum condition was found to be 60 oC, 12:1 molar ratio of methanql to crude
coconut oil, 6-8.6% by oil weight of the catalyst, which yielded methyl ester with higher
than 96.5% in purity.-Authors;

05/1295
SUEMANOTHAM, Amornrat, ATTANATHO, Lalita and SIRIBANGKERDPOL, Panida.
Study and research on method and standard of biodiesel quality analysis. Res. Proj. no.

46-12/Sub. no. 3/Rep. no. 1 (Final Report ), 2005, 53p. (In Thai)

Key Words : Biodiesel, Coconut oil, Palm oil, Gas chromatography, Glycerol,

Methyll ester, Renewablc cnergy.

The analyses of biodiesels, produced from coconut oil and palm oil which are

the potential raw material for biodiesel production in Thailand, by gas chromatography
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were studied. Priro to analysis of total and free glycerol, the biodiesel samples were
derivatized to be volatile substances with N-methyl-N-trimethysilyltrifluoroacetamide
(MSTFA). Qualitative and quantitative analysis of biodiesel were performed with gas
chromatograph equipped with a FID and 15 m x 0.32 mm DB-5ht capillary column. It
was found that separation of methyl ester, mono-, di- and triglyceride was obtained by
temperature programming from 50-380 °C. This analytical method gave good results for
analysis of total glycerine and free glycerine content in biodiesel.

The fatty acid methyl ester content in biodiesel is the major factor in determining
fuel quality. The qualitative and quantitative of fatty acid methyl ester composition in
biodiesel by capillary gas chromatograph were analyzed with a capillary column Inert
Cap WAX (15 m. x 0.32 mm). Complete separation of fatty acid methyl ester content in

biodiesel, which producéd from both lauric and palmitic oil, was obtained. — Authors.

ENGINEERING TECHNOLOGY

05/1296

DURIYAPRAPAN, Soonthorn, WILAIRATANA, Parinya, TANPANICH, Sayan,
KAWILAVAS, Prayut and KHUANKHAMNUAN, -Cholticha. Development of prototype
organic fertilizer pelleting machine. Tech. Tran. Proj. no. 45-13/Rep. no. 1 (Final
Report), 2005, 19p. (In Thai)

Key Words : Fertilizers, Organic fertilizers, Agricultural wastes,

Fertilizer pelleting machine.

Organic fertilizer produced from agro-industrial wastes primarily is in powder
form. Pelleting of organic fertilizer has been carried out to facilitate utilization. The
development of prototype fertilizer pelleting machine is based on the extrude
mechanism of screw press through the small holes on the other end of the tube. The 3
h.p. motor is employed as energy source through reducer gear at 100:1 and test run of
the prototype fertilizer pelleting machine yielded 77.2 kg/h of organic fertilizer in pellet

form. However, further improvement is needed regarding the reverse mechanism of
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screw press to avoid damage in case of any obstruction. Enlargement of holes will also

increase production rate as well as reduce obstruction incidence. — Authors.

105/1297

TANTIWIWAT, Yutthana, PREMPRASONG, Somsak, RATRUTTANARAK, Bunsueb,
WAIROTCHANAWONG, Thanit, THATPRON, Chaichana, SUPRAPATPOKA, Nara,
MONGKONTHALAENG, Buntuean, PRASERTPONG, Buncherd, NUANKOT, Suphat,
PIMPINIT, Winai, DITSON, Lilid, SUKSI, Chanokthamon and SUTTHIDET, Sinenat.
Production of vacuum sealer and gas injection. Res. Proj. no. 47-22/Rep. no. 1, 2005,
22p. (In Thai)

Key Words : Vacuum sealer, Gas injection, Packaging.

The purpose of production of vacuum sealer and gas injection project is to
develop the machine that can carry out vacuum seal or gas injection in to plastic and
laminated aluminum bags which contain product inside, in order to preserve taste, odor,
color and quality of products in long shélf life before reaching consumers.

There are two main parts of the machine, first: vacuum seal, using gas ejector
instead of vacuum pump. It can save cost and energy significantly. Second: gas
injection, in case of crispy product, which cannot use vacuum seal method, but have to

used nitrogen gas to replace air inside the bag. — Authors.

FOOD TECHNOLOGY

05/1298/1

TRANGWACHARAKUL, Srisak, AUCHARIYAMET, Suwit, NALINANON, Sitthipong,
MAKSUTTHIPAN, Sutthi, ARSA, Narongdej, NUANYAI, Torsak, SITTISAM-ANG, Dam-
rongchai and SRIKUMLAITHONG, Sumalai. Process development of concentrated fish
soup in pilot plant. Class. Invest. no. 44-09 (Process development of concentrated fish
soup in pilot plant and financial analysis on production of concentrated fish soup)/Rep.
no. 6/Part 1 : Process development of concentrated fish soup in pilot plant, 2005, 118p.
(In Thai)
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05/1298/2

CHANPONGSRI, Surapong. Financial analysis on production of concentrated fish soup.
Class. Invest. no. 44-09 (Process development of concentrated fish soup in pilot plant
and Financial analysis on production of concentrated fish soup)/Rep. no. 6/Part 2 :

Financial analysis on production of concentrated fish soup.
Key Words : Fish soup, Financial analysis, Investment.

05/1299

TRANGWACHARAKUL, Srisak, SRISURIYAWONG, Samphan, TIMYAMPRASERT,
Athitan, MARLAILERT, Prasit, PINTHONG, Porapol, BOONKAEW, Chakkrit, EIAMWAT,
Jirawat and NUNEYAI, Torsak. Purified salt drying system manual. Class. Invest. no.
44-18/(Final Report), 2005, 26p. (In Thai)

Key Words : Salt, Drying, Siam Submanee Co. Ltd, Drying apparatus.

05/1300

TRANGWACHARAKUL, Srisak, SRISURIYAWONG, Samphan, TIMYAMPRASERT,
Athitan, MARLAILERT, Prasit, PINTHONG, Porapol, BOONKAEW, Chakkrit, EIAMWAT,
Jirawat and NUNEYAI, Torsak. Purified salt drying technology and specification of
refined salt drying system. Class. Invest. no. 44-18, Rep. no. 1 (Final Report), 2005,
138p. (In Thai)

Key Words : Salt, Drying, Siam Submanee Co. Ltd.

05/1301

SRISAWAS, Suwanna, CHATKFT, Inthrawut, BUNJONGSINSIRI, Panida, SAE-KHOW,
Kessara, MEESAT, Rewadee, PISPAN, Supapon, ARSA, Narongdej and PINTHONG,
Porapol. Process development and extended shelf life of dried pouched pork. Class.

Invest. no. 47-20/(Final Report), 2005, 91p. (In Thai)
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05/1302/1

TRANGWACHARAKUL, Srisak, PATHOMYOTHIN, Wiwat, CHATKET, Inthrawut,
SRISURIYAWONG, Samphan, PITTAYANUKUL, Wilaiwan, SUTTIVATTANAVET,
Wannee, SRINORAKUTARA, Pornpattara, CHAROENTA, Ratsamee, THEPNUI,
Petcharat, NUANYAI, Torsak, SITHISAM-ANG, Dumrongchai and LAUHASIRI,
Porames. Product development of fully blend and ready-to-drink lime juice. Res. Proj.
no. 43-05 (Product development of fully blend and ready-to-drink lime juice, Marketing
research on fully-blended and ready-to-drink lime juice and Financial analysis on
production of ready-to-drink lime juice)/Sub. no. 2/Sub. no. 2.2.1/Rep. no. 1 (Final
Report)/Part 1 : Product development of fully blend and ready-to-drink lime juice, 2005,
197p. (In Thai)

Key Words : Lime juice.

Thailand Institute of Scientific and Technology Research (TISTR) has carried out
the research and development project on fully-blended and ready-to-drink lime juice
together with processing technology development in pilot-scale plant. Two varieties of
lime, Nam Hom Thun Klao and Paen Ramphai were selected based on appropriate
sensory evaluation. Paen varieties which are commonly found in the markets were
studied on extracted juice yields by rotary manual and manual pressing methods. The
yields are 40.23 and 51.39% respectively. For quality control, the properties of ready-to-
drink lime juice were controlled to 15.5 °Brix sweetness, 0.46-0.57% acidity and 3.2 pH
value. To get rid of the microorganism in ready-to-drink and fully blended lime juice,
pasteurization process was introduced to these two products at 90 °C, - 200 mm Hg
under vacuum pressure and 75 °C for ready-to-drink lime juice and fully blended lime
juice. Result from these pasteurized condition processes were free total plate count,
yeast and mold from all samples. Therefore, these two products can be stored for 6
months in refrigeration temperature. However, vitamin C was reduced by 3% when used

the above pasteurized conditions described.
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The study of the shelf-life properties in ambient and refrigeration conditions of
these two products on acidity, color and pH changeable properties was carried out.
From shelf-life resulf of ready-to-drink lime juice stored at ambient room temperature,
the acidity was stable at 0.8% for 6 months . The pH values varied between 2.5-2.65
and the color change value (AE*ab) was stable at the first 2 months but at the third
month to sixth month the color change value varied about 1. For ready-to-drink lime
juice stored at refrigeration condition, acidity was stable at 0.8% for 6 months, pH value
varied between 2.65-2.8 from the first to third month but pH values were reduced to
2.45-2.7 at the fourth to sixth month. Color change value (AE*ab) distinctly shown from
the fourth to fifth month.

For fully blended lime juice stored at ambient temperature, the acidity relatively
varied from 7-8%, pH value 2.45-7.7 and color change value (AE*ab) was
subsequently increase from the first to fifth month from 0.15. For the fully blended lime
juice stored in refrigeration temperature, acidity was slightly stable at 8%, pH value was
stable at 2.6-2.7 and color change value (AE*ab) slightly increased from 1.25 to 2
within six months. Therefore, the effect of fully blended lime stored in refrigeration
temperature was more stable than ambient temperature for 7.5 times at the same
period.

Results from sensory evaluation of samples showed that the ready-to-drink lime
juice was favorite and more favorite in flavor, color, taste about 78.61, 81.98 and
84.67% respectively. For fully blended lime juice, the acceptance of product from
slightly prefer to most favorite is 51.5% and from not prefer to moderately prefer is

10.5%.—Authors.

05/1302/2

KWANSRI, Orapin, NAKTHIPPHAWAN, Nutjuta, JITPETKUL, Thanaporn and
CHAROENTA, Ratsamee. Marketing research on fully-blended and ready-to-drink lime
Julce. Res. Proj. no. 43-05 (Product development of fully blend and ready-to-drink lime
juice, Marketing research on fully-blended and ready-to-drink lime juice and Financial
analysis on production of ready-to-drink lime juice)/Sub. no. 2/Sub. no. 2.2.1/Rep. no. 1

(Final Report)/Part 2 : Marketing research on fully-blended and ready-to-drink lime juice.
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Thailand Institute of Scientific and Technological Research (TISTR) has carried
out the research and development project on fully-blended lime juice and other related
products. Two products from lime have been developed, i.e. fully-blended and ready-to-
drink lime juice. The process can extended shelf-life of the product for 6 months under
refrigerated condition which is also convenience for household user. It is a new choice
for consumer to make their life easier in the changing economic condition today.
Therefore, market test has been conducted by distributed the product samples of fully-
blended and ready-to-drink lime juice at various exhibition centers. The 200 product
samples of fully-blended lime juice were distributed to target-customers for cooking at
home for a period of one week and after that 200 questionnaires have been collected.
In the same method, 200 product samples of ready-to-drink lime juice along with
questionnaires were distributed to walk-in customers. The raw data from questionnaires
have been analysed and evaluated. The results can be concluded that customers were
satisfied with the products. Having done the market test in restaurants, fresh markets
and household users, the potential prospects were highly interested and also accepted
the taste, flavor and colour of the products. Some other consumers were also interested

in doing business with these two lime products. —Authors.

05/1302/3

CHANPONGSRI, Surapong. Financial analysis on production of ready-to-drink lime
juice. Res. Proj. no. 43-05 (Product development of fully blend and ready-to-drink lime
juice, Marketing research on fully-blended and ready-to-drink lime juice and Financial
analysis on production of ready-to-drink lime juice)/Sub. no. 2/Sub. no. 2.2.1/Rep. no. 1

(Final Report)/Part 3 : Financial analysis on production of ready-to-drink lime juice.
Key Words : Lime Juice, Financial analysis, Investments.
The total investment costs of this project not including the expenses of land,

building and utility system will be 19.31 million baht. Production at full capacity level is

3.24 million bottles per year, the sale price at the factory is 11 baht per bottle, the total
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revenue is about 35.64 million baht per year and the total production cost is 9.40 baht
per bottle.

In case of the investor's own private fund, the project will make the internal rate
of return (IRR) 16.38% and pay-back period 4.55 years.

In case of the investor has a loan of about 50% of total investment costs, the
project will make the internal rate of return (IRR) 21.68% and the pay-back period 4.35
years.

The results shown that the project is feasible due to the IRR in both cases and

can cover the cost of financial or marginal loan rate (8%). — Authors.

05/1303
SRISAWAS, Suwanna, CHATKET, Inthrawut, SRINORAKUTTARA, Pornpattara,
BUNYAPHAK, Poonnapna and TUBNACOK, Yupaporn. Transfer technology of longan
in syrup and other processed fruits. Tech. Tran. Proj. no. 44-41/Rep. no. 3, 2005, 86p.
(In Thai)

Key Words : Technology transfer, Longans, Papaya, Durian flour, Chanthaburi,
Narathiwat, Song Khla, Surat Thani, Rayong, Packaging,

Fruit products, Fruit preservation.

Food Department, Thailand Institute of Scientific and Technological Research
(TISTR) transferred research works that TISTR has developed by training the
agricultural housewife groups and local officers as follows. TISTR conducted on training
the production of longan in syrup twice in Chantaburi province; the production of
dehydrated papaya and its by-products 6 times in three provinces in the south of
Thailand, once in Narathiwat, 3 times in Songkhla and twice in Surat Thani; and the
production and utilization of durian flour once in Rayong province. Therefore, TISTR
transferred the mentioned technology to 361 agricultural houswife and 26 lacal officers
totally. Total participants of the training are 387 persons which came from 65 villages
and 7 districts, 38 tambons, 16 amphoes, 5 provinces. In addition, TISTR displayed

those mentioned technology in 4 exhibitions. — Authors.



22 ABSTRACTS OF TISTR OF TECHNICAL REPORTS 2005

05/1304

SRISAWAS, Suwanna, CHATKET, Inthrawut, BUNJONGSINSIRI, Panida, SAE-KHOW,
Kassara, SRINORAKUTARA, Pornpattara, BUNYAPHAK, Poonnapha and TUBNACOK,
Yupaporn. Transfer technology of dehydrated guava and other processed fruits. Tech.

Tran. Proj. no. 44-41/Rep. no. 4, 2005, 82p. (In Thai)

Key Words : Technology transfer, Dried fruits, Guava, Papaya, Durian flour,
Fruit preservation, Chanthaburi, Chon Buri, Chachoengsao, Chai Nat,

Sing Buri, Fruit products.

Food Technology Department, Thailand Institute of Scientific and Technological
Research (TISTR) transferred research works by training the agricultural housewife
groups and local officers as follows. TISTR conducted eight training courses on the
production of dehydrated guava in five provinces in the east and the central of Thailand.
The training courses were conducted in twice in Chantaburi province, twice in Chon Buri
province, once in Chachoengsao province, once in Chai Nat province and twice in Sing
Buri province; and once for the production and utilization of durian flour and the
production of dehydrated papaya and its by-products in Chumphdn province. 515
agricultural housewives were patrticipated, including 26 local officers. The total
participants of the training are 541 parsons from 85 villages and 3 municipal districts, 40

Tambon, 17 Amphoe and 8 provinces. —Authors

05/1305

SRISAWAS, Suwanna, CHATKET, Inthrawut, SRINORAKUTARA, Pornpattara and
BUNYAPHAK, Poonnapha. Production of longan in syrup. Tech. Tran. Proj. no. 44-23/
Sub. no. 5/Rep. no. 1, 2005, 42p. (In Thai)

Key Words : Longans, Fruit products, Chanthaburi, Technology transfer,

Fruit preservation.

Thailand Institute of Scientific and Technological Research (TISTR) was

requested by the agricultural housewife group in Amphoe Pong Num Ron Chanthaburi
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province in 2001 to give the training on the production of Long in syrup. Therefore,
TISTR has conducted this project with the objective of enhancing the capability of the
Food Technology Staff in training on the production of Longan in syrup, together with
purchasing the necessary equipments and conducting the experiment in order to set up

the training facility for the production of Longan in syrup. — Authors.

05/1306

SRISAWAS, Suwanna, CHATKET, Inthrawut, = BUNJONSINSIRI,  Panida,
SRINORAKUTARA, Pornpattara, BOONYAPAK, Poonnapha and THENGTAM,
Weerapat. Using science and technology to extend products’ shelf life. Tech. Tran. Proj.

no. 47-27/Sub. No. 1/Rep. no. 1 (Final Report), 2005, 138p. (In Thai)
Key Words : Food products, Storage life, Clinic technology.

Technology Clinic, Ministry of Science and Technology (MOST) has assigned
Thailand Institute of Scientific and Technological Research (TISTR) to employ Suan
Samina Co. Ltd., one of technology clinic cluster of MOST, to arrange trainings for the
agricultural housewife groups. The participants were selected by every technology clinic
cluster of MOST. The training course is "Adding Science Knowledge for Value Added of
Food Products of OTOP/SMEs" and were arranged 4 times with total 360 partidipants.
Food Technology Department, TISTR joined this training by giving the lecture on “Using
Science and Technology to Extend Products’ Shelf life” and giving the consultation to
the participants on their food products’ problems. Total participants that TISTR gave
the consultation were 252 participants. Total products that TISTR gave consultation
were 271 products, while 244 consultation items out of totally 290 concerned extending
product shelf life. Besides, TISTR also helped in food product analysis in order to
getting food registration number from Thai Food and Drug Administration (TFDA) for 14
products and measured water activity and pH for together 26 items all together. In
addition, TISTR gave consultation to one participants until getting food registration
number from TFDA. Besides, there are two participants that TISTR gave consultation

and on-the-job training until they can extend their product shelf life.— Authors.
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05/1307
KOSCHAKOSAI, Ratana, WORADITHEE, Siriporn and NONTHANATHORN, Phiphat.
Study on status and demand of molded pulp product market in Thailand. Res. Proj. no.

47-01/Rep. no. 1, 2005, 84p. (In Thai)
Key Words : Molded pulp products, Molding machines, Marketing, Pulps.

Pulp mold product has a high tendency of growth overseas due to
environmental awareness in several countries. While Thai market has not been aware
of such product, only egg or fruit protection trays have been produced so far. Presently,
there are only five major manufacturers in Thailand producing pulp mold mainly for
export goods. Meanwhile, they also imported highly expensive technology from abroad.

If we can assemble the high capacity machine with cost reduction advantage, it
would be worth to conduct the research and development of the machine locally. The
study shows that the new pulp mold machine should have the initial cost not exceed
2,000,000 baht for 5,000 units production capacity per day, with the investment cost
around 7,200,000 béht and the payback period of 3-4 years. The main target group is
the' OTOP enterprise for export such as the ceramic products.

The local market growth will depend on the awareness of environmental impact
by the government sectors, once, the government sector set rules and regulation
enforcement for all industrial sectors and communities to participate in environmental
friendly scheme such as the green label project. In conclusion, the cooperation between
the private and public sector to promote consumer environmental awareness will

eventually lead to the country’s long term sustainable economic growth. — Authors. -
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METAL AND MATERIAL TECHNOLOGY

05/1308

WUNGDHEETHUM, Romanie, KOSCHAKOSAI, Ratana, KUWARANANCHAROEN,
Chulaporn, SOMWONGSA, Phunthinee, CHAIJUNTUK, Pairoj, PHOMEESAT, Sayan,
SORNMOONPIN, Suntis, VASIKANON, Kasvipa and JUMNAKSARN, Soontorn.
Improvement of fibrous materials for wickerwork. Class. Invest. no. 46-11 (Final Report),

2005, 138p. (In Thai)

Key words : Fiber plants, Wickerwork, Vetiver grass, Cyperaceae, Sisal,

Corypha palm-leaves, Banana Fiber, Wicking property.

PACKAGING

05/1309

MANEESIN, Pattra and KAMOLRATANAKUL, Anchalee. Development of retail
packaging for soap bars from coconut oil. Grant (E) Res. Proj. no. 47-01/Sub. no. 2
(Development of value added products from coconut oil in Thailand) (Final Report),

2005, 28p. (In English)

Key Words : Packaging, Soap bars, Coconut oil, Natural products,

Citrus aurantifolia, Curcuma longa, Cymbopogon citratus.

Development of retail packaging for five different herbal soap bars from coconut
oil is carried out. Survey on marketing as well as product requirements was conducted
in order to obtain suitable packaging, which provides both sufficient protection and adds
more value to the product. For a consumer package, the soap is wrapped with glassine
paper prior to being placed into a hexagonal polypropylene (PP) box and paperboard
sleeve. The paperboard sleeve is printed with 4-color off-set emphasized on the
cleansing image of high quality natural herbal soap bar for product differentiation. Based
on the corporate identity and for easy recognition, five-box designs are developed to

contain each different herbal soaps such as Citrus aurantifolia, Curcuma longa,
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Cymbopogon citratus etc. using similar font type, size as well as style and layout. The
developed packages have been proven to give more value to the soaps with
appropriate cost. In addition to the five consumer packages, a multi-packed box and a
gift package aimed to pack five different herbal soap bars sold at the same time are

developed in order to help improving sale promotion. — Authors.

PHARMACEUTICALS AND NATURAL PRODUCTS

05/1310

KLUNGSUPYA, Prapaipat, SCOTT, Andrew, JENKINS, Gareth and SUNTORN-
TANASAT, Taweesak. Research and development on safety evaluation of genotoxins
by the short-term tests. Grant (E) Res. Proj. no. 46-07/Rep. no. 1 (Final Report),
(Research and development on safety evaluation of genotoxins by the short-term tests),
2005, 66p. (In English)

Key Words : DNA damage, Micronucleus, Carcinogens, Carcinogenesis, Mutagenesis,
Genetic toxicology laboratory, Single cell gel electrophoresis, Polymerase
inhibition test, Polymerase chain reaction, Chromosome aberration assay,

Micronucleus assay.

During two decades, various short-term screening tests have been developed to
detect mutagenic/carcinogenic substances. They have played important roles not only in
screening suspected chemicals but also in studying the mechanisms of
mutagenesis/carcinogenesis and have provided useful information for assessing the
genetic effects of chemicals in human. The aim of this project is to establish the genetic
toxicology laboratory (GTL) at TISTR where four different short-term tests for detection
of mutagenic/carcinogenic activity of compounds will be undertaken. The single cell gel
electrophoresis (SCGE) or comet to detect nuclear DNA damage in individual cells, the
polymerase inhibition (Pl) test to detect damage in p53 gene using the polymerase
chain reaction (PCR), the in vitro chromosome aberration to analyse DNA damage at
chromosomal level in metaphase cells and the in vitro micronucleus test for detection of

damage to the chromosomes or the mitotic apparatus in binucleated cells at anaphase.
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These four test have now been completed and their test protocols had been prepared

as presented in this report. — Authors.

05/1311

BANCHONGLIKITKUL, Chuleratana, KHAYUNGARNNAWEE, Amonrat, SEMATONG,
Tuanta, PHATVEJ, Wipaporn and KHOEYNUAK, Wicheian. Study on wound healing
effect of carbonated refreshener and zephyrine primer. Class. Invest. no. 48-03/ Rep.

no. 1 (Final Report), 2005, 32p. (In Thai)

Key Words : Wound healing, Cleansing solution, Zephyrine,

Pseudomonas aeruginosa.
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