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AGROTECHNOLOGY

03/1231

SUWANAGUL, Anawat, DEEWATHANAWONG, Rujira, THANGJITMANTHAM, Ancharee,
BUNNAG, Sumontip and PATANAVIBUL, Siripong. Application of genetic engineering to
improve quality of fresh fruits and vegetables for exports. Res. Proj. 41-04, Rep. no. 1,

2003, 119 p. (In English).

Key Words : Durian, Postharvest physiology, Biochemistry, Plant tissue culture,
Genetic engineering, Gene transformation, Tissue culture, Quality,

Storability, Fruits, Vegetables, Export, Ripening stage.

Durian (Durio zibethinus Murray) was used as a model crop to study a potential
use of genetic manipulation to improve postharvest quality of fresh tropical produces. To
provide a basic information to develop strategy for gene manipulation, postharvest
physiology and biochemistry of fruit ripening were extensively investigated. Those
included : changes in respiration, ethylene production, internal ethylene content, protein
profile, enzymatic activity and some intermediates involved in ethylene biosynthesis
pathway. The observation of typical climacteric characteristic type of fruit obtained from
the study supported the theory that the manipulation and control of ethylene biosynthesis
may provide new ways to improve quality and storability of durian fruit.

Isolation of ripening specific gene from durian by Reverse Transcriptase
Polymerase Chain Reaction (RT-PCR) with degenerated oligonucleotide primers resulted
in a total of thirteen clones. They included : four clones in ethylene biosynthesis, four
clones in ethylene reception and five clones in fruit softening. Among these, seven clones
were sequenced and identified. Nucleotide sequence and sequence characterization of
identified through the Gene Bank clones were also reported. To manipulate ripening
behavior of target transgenic durians, antisense constructs were made on the two genes
involved in ethylene biosynthesis, including ACC oxidase and ACC synthase. These
genes were sub-cloned into binary vector to facilitate subsequent genetic transformation.

To accomplish a final step on gene transformation, tissue culture and gene
transformation techniques for durian were also developed. A suitable medium for callus
induction from immature cotyledon was obtained on a woody plant medium (WPM)

supplemented with 0.8 mg/1 2,4-D and 15 percent coconut water. Root induction was
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obtained on the same medium supplemented with 6.0 mg/l NAA and a combination of 1.0
mg/l Kinetin and 6.0 mg/l NAA. Among various combinations of NAA and TDZ concen-
tration tested, no complete plantlet was obtained. However, incomplete plantlet were
observed on WPM containing 1.0 mg/l TDZ. By using histochemical GUS assay, a
successful transformation of reporter gene, gus was obtained from both Agrobacterium-
mediated and biolistic bombardment transformation methods. The minimal time for co-
cultivation of durian calli with Agrobacterium tumefaciens LBA4404 carrying the binary
vector pBI121 was achieved after 10 min. However, a preliminary biolistic transformation
of binary vector pCAMBIA 1305.1 carrying an antisense ACC oxidase using standard
procedure from the manufacturer resulted in as high efficiency as the above method. —

Authors.

03/1232
PATARAGETVIT, Sampao, BURANASILPIN, Panas, PHROMTONG, Chana, MOON-
MANGMEE, Somporn, NAKAMDEE, Tirawan, SRITRAKOOL, Unchalee and SRIMANEE,

Somsak. Technology transfer of temperate zone plant cultivation in highland. Tech. Tran.

Proj. no.44-40, Rep. no. 2, 2003, 45 p. (In Thai)

Key Words : Highland agriculture, Cultivation, Technology transfer, Shiitake mushroom,

Oyster mushroom, Fruits, Coffee.

Technology transfer project of temperate zone plant cultivation in highland was
targeted in remote mountainous areas where transportation was hardly possible.
Training, demonstrating, and hand on experiences or workshops in utilizing easily
available local raw materials with external materials such as healthy plant stocks and
mushroom spawn were conducted for villagers or communities. The purpose of such
conduct was for local community consumption and for possible increase in additional
incomes from the Shiitake and Oyster mushroom cultivation, fruits and coffee.

Since the project had been conducted during 2000 — 2002, the successful results

were satisfactory as follows:
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1. Shiitake Mushroom Cultivation Training. Wooden logs of oak species from Thai
hill-tribes’ plantation were used as the main material for this method. There were a total
of 94 hill-tribe people in two villages where two training courses were conducted.
However, there were 124 farmers cultivating this mushroom with a lower-than-expected
yield. Low yield might due to too long incubation time and a lack of log earing, thus
causing the logs to become too dry or to be destroyed by termites. The continuation
project was terminated.

2. Oyster Mushroom Cultivation Training. The anundant rice straws in the
farmer's fields were used as the main material. Twenty two training courses with 642
participants were conducted in 13 subdistricts of 10 districts in Chiang Mai, Chiang Rai
and Mae Hong Son provinces. Farmers used transferred technology and became
successful in producing satisfactory mushroom vyields. Fifty-two farmer groups could
produce mushrooms by themselves. The success of this program contributed to improve
nutrition to the meals of school children and households. In addition, some farmer groups
could earn about 500-3,000 baht from each mushroom cuiltivation’s cycle.

3. Plant Cultivation and Plant Propagation Training. Seed stocks and good fruit
tree scions were introduced to villages. There were 300 participants from 14  cultivation
training courses, 64 participants from four training courses in propagating and grafting
peach and persimmon. After such training, 187 farmers from villages have used the
technology and continued to cultivate 47,172 coffee trees as well as 489 stocks of
propagated peach and persimmon for three years. Coffee trees planted in 2000 will start
to give yield at the end of 2002 while fruit trees are expected to give yield in 2003.

4. All technology transters from this project have been achieved over the designed
target. However, the number of coffee trees grown was lower than planned which due
probably to a lack of confidence of the farmers in marketing a new crop, thus causing a

limitation in expanding growing areas and increasing quantity. — Authors.

03/1233
NADEE, Nivesh, ANGKAPREECHASES, Porntip, CHATAMRA, Annop and PLACKSANOI,
Jumlong. Feasibilily study on increasing production of termite mushroom at Sakaerat

Environmental Research Station. Res. Proj. no. 44-08, Rep. no. 1, 2003, 39 p. (In Thai)
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Key Words : Mushrooms, Kon Jik, Kon Kaotok, Kon Tab, Kon Tao, Kon Tab Yai,
Termitomyces sp.1, Termitomyces sp.2, Termitomyces sp.3,
Termitomyces sp.4, Termitomyces sp.5, Nakhon Ratchasima,

Sakaerat Environmental Research Station, Termites, Termite mushroom.

Termite mushroom occurs naturally and it is economically important. Unlike other
edible mushrooms, it can not be cultivated under the controlled conditions. The biology of
termite mushroom reveals that the mycelia and fruiting bodies are capable of growing
from termite combs or fungus gardens only in the living termite nests. However, since to
fruiting bodies of termite mushroom are naturally found, the productivity of this fungus can
not serve the need of all consumers. TISTR has conducted this feasibility study in order
to increase the productivity of termite mushroom by surveying the kind of termite
mushroom and the termite that yield such mushroom. As the results, five kinds of termite
mushroom and found kinds of termites have been found as follows ; Kon Jik
(Termitomyces sp. 1), Kon Kaotok (Termitomyces sp.2), Kon Tab (Termitomyces sp.3),
Kon Tao (Termitomyces sp.4), and Kon Tab Yai (Termitomyces sp.5) from Hypotermes
makhamensis, Hypotermes makhamensis, Macrotermes carbonarius, Macrotermes gilvus,
and Macrotermes annandalei, respectively.

Collection and sampling of the combs and termites from 30 locations in the
surveying area have shown that four genera and nine species of termites have been
found. Hypotermes makhamensis, being the most abundant termite, has been found in 16
locations in the surveying area. Such termite will be used for further study with
Termitomyces sp.1 (Kon Jik). The pH of combs has been between 4.12-6.36, while that

with the surrounding soil has been between 4.64-7.85. — Authors.
BIOTECHNOLOGY

03/1234

MAHAKHANT, Aparat, PHOLSANONG, Piyawat, SAILASUTA, Achariya, THISAYAKORN,
Krittiya and ARUNPAIROJANA, Vullapa. Study on toxicity of cyanobacterial blooms and
solution of the problems : 12. Effect of microcystins on commercial-valued fish of

Thailand. Res. Proj. no. 43-10, Rep. no. 12, 2003, 40 p. (In Thai)
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Key Words : Toxicity, Microcystins, Microcystis aeruginosa, Cyanobacteria,
Gunther's walking catfish, Clarius macrocephalus, Nile tilapia,
Oreochromis niloticus, Striped catfish, Pangasius hypophthalmus,
Common silver barb, Barbodes gonionotus, Freshwater fishes,

Pathum Thani.

Toxicity of microcystins crude extract from Microcystis aeruginosa collected from a
catfish farm, Pathum Thani Province, Thailand was assessed on Gunther's walking catfish
Clarius macrocephalus (Gunther), Nile tilapia Oreochromis niloticus (Linnaeus), striped
catfish Pangasius hypophthalmus (Sauvage) and common silver barb Barbodes
gonionotus (Bleeker), the economic fish of Thailand (age 1-1.5 month). The sensitivity to
microcystins crude extract was presented in term of LCg which varied on each species of
fish. The Gunther's walking catfish was the most tolerant species although they were
exposed to high concentration of microcystins (>1,000 1g/1). The Nile filapia, striped
catfish and common silver barb were found to be sensitive to the microcystins crude
extract and their LCs, were 450, 340 and 160 |1g/1, respectively. The organs of these
fish were histopathologically examined and significantly changes were detected after
exposed to microcystins. The lesions indicated that microcystins, the endotoxin of M.
aeruginosa caused the declining in fish diversity and number of sensitive species in the

habitat of toxic cyanobacterial blooming ecosystem. — Authors.

BUILDING TECHNOLOGY

03/1235

YANTASATH, Kovith, TUNVIRACHAISAKUL, Visha, WUDHICHUMNONG, Witaya,
CUMPERAYARNNONT, Ninnart, PETCHVIPATR, Jirasak, JENBUNJONG, Pichit,
RATTANAVONGSE, Nara, WONGWANAWORAWIT, Winai, KLANSRI, Orapin, KIJMOKE,
Vinai, NAKTIPAWAN, Nutjuta, JITPETKUL, Tanaporn, TRAKULNGERN, Pornchai,
PANGSOIL, Adisorn and THONGNOI, Suwatchai. Technology transfer project of TISTR
soil-cement interlocking block. Tech. Tran. Proj. no. 44-43/sub. no.1, Rep. no.1, 2003,
76 p. (In Thai)
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Key Words : Technology transfer, Interlocking block, Soil-cement, Building materials,

Rural development, Chiang Mai, Pheichabun, Lampang, Ubon Ratchathani,

Bangkok.

The Rural Technology Transfer Department of TISTR has transferred the
technology of producing soil-cement interlocking block to several enterprising groups and
community business for the unemployed and the unemployed graduates, as well as those
who are interested in acquiring occupations and earnings. A total of five workshops with
496 attendants were organized in several provinces of Chiang Mai, Phetchabun and
Lampang in the north, Ubon Ratchathani in the northeast, and Bangkok in the central
region. In each occasion, lateritic soils in the vicinity, if available, were investigated for
their suitabilities. Evaluation on feed back of questionnaires distributed to the participants
were made and summarized so that better and more efficient technology would be
performed. The transfer of TISTR soil-cement interlocking block technology has resulted
in inducing several newly-formed enterpreneur of business groups and self reliance
communities in blocks production and construction services. These are, for examples,
administrative organization of Tambon Nam Ko at Nam Ko subdistrict, and another group
under Ban Wang Mon, Ta It Boon subdisirict, Lom Sak district, Petchabun province
together with another group of people of Doi Lo district, Chiang Mai province, as well as a
group of community people in Budda-Tham charitable society of Lampang province. —

Authors.

COMMUNITY DEVELOPMENT

03/1236
CHAISAWAT, Arunee, SOMPRAJOB, Pensri, HAKAEW, Noppawan, CHQUICHOM,

Seksak, SUBRUNGRUANG, Wadsharewon and JAMRATSRI, Somchart. Human
resource development in production process management and quality control system for
community business and food processing industry. Tech. Tran. Proj. no. 45-11, Rep.

no.1, 2003, 264 p. (In Thai)
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Key Words : Human resource development, Production process management,

Production control, Quality control, Food processing industry.

The Training Department of TISTR conducted training programmes in 2002 and
2003 for human resource development in production process management and quality
control system for community business and food processing industry. Each training
programme was divided into curricula : the managemeni and 'quality control system for
community business and food prbcessing industry and the production management
technique. Participants were selected from community business groups, who were
charimans or leaders of village cooperatives, local administrative and agricultural
housewife groups, and people from industrial sectors such as owners of food processing
SMEs and new investors. Criteria used for participant selection were occupations,
positions and responsibilities in the communities, and potentials for knowledge transferred.
One hundred and ninety persons out of 250 who answered provided questionaires were
selected as participants, and they were divided by occupations as the follows :

1. 37% were leaders of community business and agriculturists.

2. 31% were people who interested in investment.

3. 23% were owners of food processing industry.

4. 9% were others (such as experts, academics and government officials).

After the training, 95% of participant satisfaction rating was' good and very good.
They learned about good standard of food production, food packaging design, basic
economic and business investment, business strategy and implementation, product control
and cost reduction. The two curricula would help the participants to understand the
management and quality control system in the production process, as well as to create
good attitude and understanding of the importance and necessity of the quality standard
system which would benefit business competitiveness. Therefore, the knowledge and
skills that the participants gained from the training programmes could be appropriately
used in every chance, place and situation to enhance business competitiveness. —

Authors.
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ENGINEERING TECHNOLOGY

0311237

TONGKONG, Pitak, PORNPRUTTIPONGSUK, Narongsak, GERDPRATOOM, Sawang,
BINGCHAVALITSOPEE, Kasem, RACHRUTTANARUKS, Boonsuerb, LEELAKAJONJIT,
Boonchu, SUKSRI, Kanokkul, CHANONMAUNG, Nillapaﬁ, SUPRAPATPOKA, Nara,
THAWORN, Chumporn and SRISARACAM, Boonsiri. Technology transfer on seawater
desalination unit model TISTR 100-41. Tech. Tran. Proj. no. 44-26, Rep. no.1, 2003,

174 p. (In Thai)
Key Words : Technology transfer, Seawater, Desalination.

The Industrial and Technical Consultancy Department, under the Technology
Transfer Group of Thailand Institute of Scientific and Technological Research successfully
transferred the technology of “Portable Seawater Desalination Unit, TISTR100 — 41" to
Asia Chemical Fertilizer Industrial Co., Ltd. with an output of 3 cubic meters per day for
commercial production.

The company is interested in taking TISTR’s technology to produce its own units
to solve the problem of drinking-using water shortage for the Thai residents around
coastal areas, islands and on fishing boats.

TISTR has not only provided the workshop with actual practices and tested the
finished unit on-off site work, but also tested the production process in the company
factory. As the result, Asia Chemical Fertilizer Industrial Co., Ltd. successfully produced

the “Portable Seawater Desalination Units”. — Authors.

03/1238
TONGKONG, Pitak, GERDPRATOOM, Sawang, PORNPRUTTIPONGSUK, Narongsak,

BINGCHAVALITSOPEE, Kasem, RACHRUTTANARUKS, Boonsuerb, SUKSRI, Kanokkul,
CHANONMAUNG, Nillapan, SUPRAPATPOKA, Nara, THAWORN, Chumporn and
SRISARACAM, Boonsiri. Technology transfer on water purification system for drinking

and industrial use Tech. Tran. Proj. no. 45-09, Rep. no. 1, 2003, 215 p. (In Thai)
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Key Words : Technology transfer, Water purification, Seawater, Desaliantion.

The Industrial and Technical Consultancy Department under the Technology
Transfer Group of the Thailand Institute of Scientific and Technological Research has
designed and developed the prototype of “Portable Seawater Desalination Unit” by using
the another type of membrane which called “Spiral wound”. As the resuit, the more
compact “Portable Seawater Desalination Unit" has successfully produced. The
advantage of the new unit is the convenience in operation. Its production capacity of 1.5
cubic meters per day while consuming only 220 Volts single phase 11 Amp of electricity
power. The power consumption was 2,000 Watt. The salt rejection was 99.4%. High
quality fresh water is produced under the international standard while concentrated saline

water is separated and discharged. — Authors.

ENERGY AND ENVIRONMENTAL CONSERVATION

03/1239

SOONTORNRANGSON, Wirachai, PROHMSUWAN, Sopon, WATANATHAM, Satta,
WONGHARN, Pichai, PIYAKULDUMRONG, Prapun and LUKHANA-ADISORN, Sujinda.
Boiler (#15) performance test. Class. Invest. no. 46-27, Rep. no.1, 2003, 34 p. (In
English).

Key Words : Boiler, Performance test.

ENVIRONMENTAL AND ECOLOGY

03/1240

LUKKHANA-ADISORN, Sujinda, PLOYPATARAPINYO, Preecha, JENVANITPANJAKUL,
Peesamai, KLINSOKUNT, Chaiyuth and DARARAT, Somchai. Development of granule
sludge of anaerobic wastewater treatment UASB. Res. Proj. no. 44-03, Rep. no. 2, 2003,

128 p. (In Thai)
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Key Words : Bactenal granule, Wastewater, Environmental, Granule sludge, UASB,

Water treatment, Bacteria.

The objective of this project is to formulate bacterial granule in the UASB reactor.
A 16-liter bench scale UASB reactor was designed and constructed as the experimental
apparatus. The start-up seed sludge was the bottom sludge of the factory anaerobic
pond, mixed with the sludge from anaerobic digester of Huay Khwang Municipal
Wastewater Treatment Plant at the ratio 1:1. The volatile suspended solid was 16.25 g/l.
There was no granule in the initial seed sludge based on the original source. The
wastewater from fruit canning factory was used in the experiment. It was gradually fed
into the UASB reactor from 2 l/day until achieving the optimum loading of 32 l/day.
Results from the operation of 324 consecutive days indicated the optimum HRT was 12
hour. The average influent COD was 4,000 mg/l or COD loading of 8 kg/ms-d. Average
COD removal was 94%. Methane production was 0.27 NmalkgCOD removed. NaOH
requirement was 0.17 kgNaOH/kgCOD. At the end of the experiment granules’ size of
0.25-2.0 mm were found in the UASB reactor. The amount of granule was 45% of VSS
or 9.45 g/l. When analyzed by SEM, the bacteria at the surface of the granule was

Methanothrix-like bacieria. — Authors.

03/1241
PAKARNSEREE, Lakkana, NADEE, Nivesh, NABHITABHATA, Jarujin, CHANARD,

Thanya, SEWAKHONBURI, Samai and SRIBUNCHUAI, Panjaporn. Study and survey on
wildlife for setting up biodiversity database of the sakaerat conservation forest area. Res.

Proj. no. 44-07, Rep. no. 2, 2003, 696 p. (In Thai)

Key Words : Birds, Mammals, Amphibians, Reptiles, Wildlife, Sakaerat forest,

Nakhon Ratchasima, Biological diversity.

The study on biodiversity of wildlife species living at Sakaerat forest, Nakhon
Ratchasima Province, was conducted during the period of November 2000 to April 2002.
The objective of the study included surveying 4 groups of wildlife: birds, mammals,

amphibians and reptiles, producing wildlife database with abundance, conservation status
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and habitat relationship, and producing manual books of wildlife in Sakaerat forest. The
resuilts indicated that 286 wildlife species inhabited in this area, comprising of birds (174
species 113 genera, 44 families 14 orders), mammals (57 species 48 genera 25 families,
9 orders), amphibians (13 species, 8 genera, 4 families, 1 order) and reptiles (42 species,
35 genera, 11 families 2 orders). The dipterocarp forest is the habitat with most
abundance of 182 wildlife species inhabit here, following by dry evergreen forest, forest
plantation, mixed evergreen and dipterocarp forest area and grassland, with the number
of wildlife species 172, 84, 77 and 40 respectively inhabit there. According to the Wildlife
Preservation and Protection Act 1992, 1 of these species is preserved and 203 species
are protected. Based on the Status of Wildlife in Thailand List (1997), Sakaerat forest
includes 2 critically endangered, 10 vulnerable, 2 near-threatened, and 2 endemic species

of Thailand. — Authors.

03/1242

GERDPRATOOM, Sawang, PHANAWADEE, Janejit, CHANONMAUNG, Nillapan, IMRAT,
Yongyuth, SUPRAPATPOKA, Nara, SRISARACAM, Boonsiri and TANGSONGSUWAN,
Siriluck. Recycle of chromium compound and water from chromium electroplating

wastewater. Res. Proj. no. 45-01/sub. no.1, Rep. no.1, 2003, 48 p. (In Thai)

Key Words : Wastewater, Waste utilization, Chromium, Chronic acid, Battery,

Siam Techno Industry, Muangmai Chromium Electroplating Factory.

Experimental results at the Muangmai Chromium Electroplating Factory showed
that the treated water contained 2.5 mg/l hexavalent chromium average and 10 mg/l TDS
average. Besides, results at Siam Techno Industry Electroplating Factory showed that the
treated water contained 0.1 mgl/l total chromium average and 28 mg/l TDS average. The
treated water from each factory contained TDS less than 30 mg/l. Consequently, it can
be reused for washing of products better than tap water. In addition, the adsorbed
chromate on resin can be recovered as chromic acid for reuse.

A future work will concern the use of the low concentration chromic acid combined
with lead compound waste from a battery factory for producing lead chromate pigment. —

Authors.
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FOOD TECHNOLOGY

03/1243
SRISAWAS, Suwanna, SRINORAKUTARA, Pornpattra and BUNYAPHAK, Poonnapha.

Durian cake. Res. Proj. no. 44-01/sub. no.3, Rep. no. 2, 2003, 73 p. (In Thai)
Key Words : Durian, Durian cake, Durian flavour, Durian powder.

Thailand Institute of Scientific and Technological Research (TISTR) conducted
experiments on durian cake development from both durian flour without flavour and durian
powder with flavour. It was found that the accepted durian cake could be produced from
both durian flour and durian powder at 28.88% and 22.22% by weight of wheat flour

respectively. — Authors.

03/1244

SRISAWAS, Suwanna, BUDHAKA, Paipan, BUNYAPHAK, Poonnapha, NUANYAI,
Torsak, SITHISAM-ANG, Dumrongchai, CHATKET, Inthrawut, SRINORAKUTARA,
Pornpatra, PINTONG, Porapol and SUKSANGPLENG, Sompong. The hygienic
production of palmyra palm vinegar. Res. Proj. no. 44-01/sub. no. 2, Rep. no. 3, 2003,
144 p. (In Thai)

Key Words : Technology transfer, Palmyra palm, Vinegar, Acetic acid, Fermentation,

Songkhla.

Thailand Institute of Scientific and Technological Research (TISTR) has initiated a
suitable production of Palmyra palm vinegar for such palm growers in Songkhla province.
By following TISTR's production procedures, the Palmyra palm growers have gained
knowledge and experiences in producing hygienic vinegar, and have been able to control
its quality by setting the sweetness of the palm syrup at 13.5 = 0.5 °Brix and the acetic
acidity of the vinegar at 55 * 0.5%. The Palmyra palm growers at the agricultural
technology transfer center in Tumbom Rumdang, Singhanakorn district, Songkhla

province, can produce a maximum amount of 600 litres of turbid vinegar or 420 litres of
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transparent one which is equal to 2,100 bottles (200 ml) by using a minimum amount of
alcohol Luk-pang and acetic acid Luk-pang of 20 grammes each. TISTR has also
developed a filter machine to filter both turbid and transparent Palmyra palm vinegar
which is easily operated by the palm growers. The production costs of turbid and
transparent Palmyra palm vinegar without packing and iabeling are 8.14 and 58.71 Baht
per litre respectively. The production cost of turbid Palmyra palm vinegar packed in PET
bottle of 0.5 litres with label is 7.77 Baht while that of transparent one packed in glass

bottle of 200 ml with label is 16.99 Baht. — Authors.

03/1245
KOSCHAKOSAI, Ratana and MAISONT, Prapaisri. Product testing on palmyra palm
vinegar. Res. Proj. no. 44-01/sub. no. 2, Rep. no. 5, 2003, 44 p. (In Thai)

Key Words : Palmyra palm, Vinegar, Fermentation, Thai Q.P. Co, Ltd., Marketing.

There are two kinds of vinegar in Thai markets, namely distilled vinegar and rice
vinegar, having an annual total market value of 300 MB, 10% of which is from rice
vinegar. The market leading brand is “KEWPIE” which is produced by the Thai Q.P.
Co, Ltd. and the main ingredients come from rice.

Palmyra vinegar produced by Thailand Institute of Scientific and Technological
Research (TISTR) is a new product. The Business Development and Marketing Division,
Policy and Planning Office (BMD), has conducted a market survey research on product
acceptance by consumers. The survey research plan has been divided into 2 stages.
The first stage is to select the qualified participants through personal interview process.
The main selected group is housewives having 26-50 years of age. The second stage is
to give each participant a bottle of TISTR vinegar together with a set of questionnaire.

The research result has shown that the most selected group, who are Thai
housewives, prefer Thai food with sweet and sour flavors and they are accustomed to the
vinegar under “OR SOR LOR” brand very well. This housewife group is satisfied with
TISTR's vinegar sample and they are more appreciative of the new natural ingredient.
They are willing to buy, if it is available in the markets at an average price of 15 baht per

250 c.c. in a clear glass container. — Authors.
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03/1246
SRISAWAS, Suwanna, CHATKET, Inthrawut, PINTONG, Porapol, SITHISAM-ANG,

Damrongchai and NUNEYAI, Torsak. Technology transfer of durian flour production.

Res. Proj. no. 44-23/sub. no.1, Rep. no. 1, 2003, 37 p. (in Thai)
Key Words : Technology transfer, Durian, Durian flour, Durian powder, Chanthaburi.

Thailand Institute of Scientific and Technological Research (TISTR) has
transferred technology of durian flour production to agricultural housewife groups in
Chanthaburi province since 2000. Even though agricultural housewife groups in
Chanthaburi province could produce dried raw durian chips, they were unable to grind the
chips into flour. TISTR, therefore, has provided them with certain grinder to produce

durian flour and suggestion of how to use it together. — Authors.

031247
SRISAWAS, Suwanna, CHATKET, Inthrawut, NUNEYAI, Torsak, SITHISAM-ANG,

Damrongchai, PINTONG, Porapol, SRINORAKUTARA, Pornpattara and BUNYAPHAK,
Poonnapha. Technology transfer of dehydrated rambutan. Tech. Tran. Proj. no.

44-23/sub. no. 2, Rep. no. 1, 2003, 38 p. (In Thai)

Key Words : Technology transfer, Rambutan, Dehydrated rambutan, Dried fruit,

Fruit preservation.

Thailand Institute of Scientific and Technological Research (TISTR) has
transferred technology of dehydrated rambutan to agricultural housewife group of Nriruan,
Tambon Wang Sam, Amphoe Makham, Changwat Chanthaburi which is the largest
rambutan plantation of Chanthaburi. The housewife group owns a workshop building and
some equipment and has a potential to produce dehydrated rambutan as the “One

Tambon One Product” project. -- Authors.
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03/1248
SRISAWAS, Suwanna, CHATKET, Inthrawut, NUNEYAI, Torsak, SITHISAM-ANG,

Damrongchai, PINTONG, Porapol, SRINORAKUTARA, Pornpattara and BUNYAPHAK,
Poonnapha. Technology transfer of stuffed dehydrated longan. Tech. Tran. Proj. no.

44-23/sub. 3, Rep. no.1, 2003, 46 p. (In Thai)
Key Words : Technology'transfer, Dehydrated longan, Dried fruit, Fruit preservation.

Thailand Institute of Scientific and Technological Research (TISTR) has
transferred technology of stuffed dehydrated longan to agricultural housewife group of
Pong Nam Ron, Amphoe Pong Nam Ron, Changwat Chanthaburi which is the largest
longan plantation of Chanthaburi. The housewife group owns a workshop building and
some equipment and has a potential to produce stuffed dehydrated longan as the “One

Tambon One Product” project. — Authors.

03/1249

SRISAWAS, Suwanna, CHATKET, Inthrawut, WIBOOLSIRICHAI, Rewat, SITHISAM-ANG,
Damrongchai, BOONYAPHAK, Poonnapha and NUNEYAI, Torsak. Technology transfer
of hygienic palmyra palm vinegar production. Tech. Tran. Proj. no. 44-23/sub. no. 4, Rep.

no. 1, 2003, 41 p. (In Thai)

Key Words : Technology transfer, Palmyra palm, Vinegar, Acetic acid, Fermentation,

Songkhla.

Thailand Institute of Scientific and Technologicai Research (TISTR) has provided
necessary equipment for filtering the turbid fermented Palmyra palm vinegar into the
transparent one. In addition, TISTR has also conducted training course on the hygienic
production of the turbid fermented Palmyra palm vinegar to the growers and other
interested people in 4 Amphoes: Singha Nakhon, Krasae Sin, Sathing Phra and Ranot in

Songhla province. -- Authors.
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03/1250

SRISAWAS, Suwanna, CHATKET, Inthrawut, SRINORAKUTARA, Pornpattara, BOON-
YAPAK, Poonnapha, TUBNACOK, Yupaporn and TUBNACOK, Boonluck. Transfer of
technology of dehydrated papaya production. Tech. Tran. Proj. no. 44-41, Rep. no. 2,
2003, 101 p. (In Thai)

Key Words : Technology transfer, Papaya, Papaya candy, Fruit preservation,

Dehydrated papaya, Dehydrated fruits, Papaya toffee, Papaya jelly.

Thailand Institute of Scientific and Technological Research (TISTR) has had
technology of dehydrated papaya production and its by-products, such as papaya jelly
and papaya toffee being prepared from left over soaking syrup, which are suitable for
agricultural housewife groups, since such production process requires no scientific
equipment. Therefore, TISTR has transferred the mentioned technology to agricultural
housewife groups and local officials through training. Total number of participants in the
training were 468, but only 412 participants obtained certificates from TISTR. In addition,
TISTR has given 974 books on the production of dehydrated papaya plus 69 video tapes

and 12 CD’s to the agricultural housewife groups and local officials. — Authors.

SCIENCE AND TECHNOLOGY FOR YOUTH

03/1251

VATANAKUL, Jiraporn, THANMAROM, Chatsiri, SUBRUNGRUANG, Wadsharewon,
SATIANTIP, Upsorn, CHOUICHOM, Seksak, SUKSAWAT, Silisuk, MUANGKUM, Kultida,
KOSOL, Sujitra, BOONSONG, Ratchada and JAMRATSRI, Somchart. The 4" transfer of
scientific and technological knowledge to youth. Tech. Tran. Proj. no. 44-18/sub. no. 2,

Rep. no. 3, 2003, 137 p. (In Thai)

Key Words : Science and technology, Environmental education, Nature conservation,

Sakaerat Environmental Research Station, Nakhon Ratchasima, Youth.
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Thailand Institute of Scientific and Technological Research (TISTR) conducted the
fourth project for transferring scientific and technological knowledge to youth on 8-10 May
2003. For this occasion, young people from junior high schools (grades 7-9) were eligigle
to join the TISTR organized project at the Environmental Research Station at Sakaerat,
Amphoe Pak Tong Chai, Nakhon Ratchasima province. A group of 44 students were
selected from those who had submitted essays under the title “Young Scientist and Forest
Conservation”. The selected students were from Bangkok, Pathum Thani, Prachuap Khiri
Khan, Samut Prakan, Chaiyaphum, Nakhon Ratchasima, Nakhon Pathom, Songkhla,
Chon Buri, Ratchaburi, Sukhothai, Nong Khai provinces and also from the surrounding
schools at Sakaerat Environmental Research Station. A workshop comprising lectures,
actual practices, excursions, field trips and group activities were conducted.

As a result of this project, participants have been trained and acquired knowledge
in science and technology about the environment and nature. They have also learnt how
to utilize things from nature as well as to realize the importance of environmental
conservation and how local people could live with nature. At the same time they have
also learnt about the biodiversity of different organisms. Furthermore, the students have
acquired knowledge and understanding as well as developed a good attitude toward
learning science and developed themselves in other aspects, e.g., working as a team and

making adjustments to live with other people. — Authors.

METAL AND MATERIAL TECHNOLOGY

03/1252

BHAMORNSUT, Chalothorn, HANJANGSIT, Likit, NAKKUNTOD, Rujeeporn, JEENKHA-
JOHN, Panicha, SUPHONLAI, Sorrasak and VUTIVAT, Ekarat. Corrosion of steel
reinforcement in marine environment. Res. Proj. no. 44-02, Rep. no. 1, 2003, 36 p. (In

Thai)

Key Words : Concrele, Reinforcing steels, Fly ash, Cement replacement, Chloroide ions,

Corrosion, Marine environment, Rayong, Phuket, Reinforced concrete.
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Corrosion of steel reinforcement in marine environment was studied with an aim to
evaluate factors of concrete composition and certain environment which affect the
corrosion of reinforcing steel in concrete. Various specimens of normal concrete and
concrete containing fly ash as cement replacement with water to cement ratio (WIC) of
0.38, 0.43, and 0.7 were prepared. By using water reducing agent, the 0.38 W/C ratio
concrete achieved high compressive strength. Concrete containing reinforcing steel was
also prepared. Such concrete was wet cured for 3 days and further air cured at controlled
condition for at least 25 days before exposure. The concrete was subjected to full
immerse in 3% NaCl solution and wet/dry cycle at coastal areas in Rayong and Phuket.
The amount of chioride ions penetrated into the concrete was analysed every 3 months.
The ASTM C 876 and ASTM C 1202 methods were also studied in order to evaluate
corrosion of reinforcing steel and performance of concrete respectively. It was found that
concrete containing 30% fly ash with high compressive strength (>45 MPa) could be
economically used in marine environment due to higher resistance to chloride penetration
than normal concrete and also lower cost of fly ash than cement. The concrete exposed
in wet/dry cycle of sea water was found to have higher chloride ions than the one which
was fully immersed in sea water, thus causing the corrosion of steel more likely to occur.
The study of ASTM C 876 and C 1202 showed the same results that the fly ahs concrete

has higher resistance to chloride penetration than the normal concrete. — Authors.

PACKAGING

03/1253

KULLCHAN, Ratchaneewan, PRADITNIYAKUL, Bussakorn, SANSUPA, Sakkhee,
TOONKHUM, Wasan, KETHLIM, Chaiwoot and KAMOLRATANAKUL, Anchalee.
Development of packaging for palmyra palm vinegar. Res. Proj. no. 44-01/sub. no. 2,

Rep. no. 4, 2003, 48 p. (In Thai)
Key Words : Packaging, Palmyra palm, Vinegar, Graphic design, Fibreboard boxes.

This report presents the development of consumer and transport package for

Palmyra palm vinegar. Three types of packages, glass bottles of 200 ml and 700 ml with
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plastic flip top closure and a 4,500 ml HDPE plastic bottle with continuous thread plastic
cap, have been developed for consumer package. Graphic design of labelling on three
types of consumer package were corporate identity and printed with four colours offset
system. The development of transport packages for three types of bottle were designed
on regular slot container (RSC) corrugated fibreboard bcxes compliance to International
Fibreboard Case Code No. 0201. Inside each box, bottles were seperated by partition to
embrace all bottles and prevent moving during transportation. Graphic design of three
different sizes of transport boxes were corporate identity with consumer packages and
showed necessary information for transportation systems. The transport boxes were

printed in one colour by flexography printing. — Authors.

PHARMACEUTICALS AND NATURAL PRODUCTS

03/1254

BANCHONGLIKITKUL, Chuleratana, WANNISSORN, Bhusia, KLUNGSUPYA, Prapaipat,
PHATVEJ, Wipaporn, SEMATONG, Tuanta and SUNTORNTANASAT, Taweesak.
Subchronic toxicity and mutagenic studies of V-1 product. Class. Invest. no. 44-20, Rep.

no. 1, 2003, 58 p. (In Thai)

Key Words : Toxicity test, Ames’ test, Micronucleus test, Bone marrow,

Salmonella typhimurium.

03/1255

THUBTHIMTHED, Sirinan, THISAYAKORN, Krittiya, RERK-AM, Ubon, THISAYAKORN,
Charus, TANGSATIRAPAKDEE, Sinn and SUNTORNTANASAT, Taweesak. Lime oil
production, the biological activity of the oil and its preparation. Res. Proj. no. 43-05/sub.

no. 3, Rep. no.1, 2003, 26 p. (In Thai)

Key Words : Essential oils, Lime oil, Limonene, Alpha-terpineol, Beta-pinene,

Gamma-terpinene, Terpinolene.
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The essential oil yields, obtained from hydrodistillation of 4 varieties of lime
available in Thailand, varied from 0.16-0.32% viw. Gas Chromatography (GC) and Gas
Chromatography/Mass Spectrometry (GCIMS) analysis of the oils showed that they
contained limonene, oc-terpineol, B-pinene, A-terpinene and  terpinolene in various
concentrations. The Sikhiu lime oil (SK) exhibited a unique and deviated percentage of
chemical constituents. It also showed the most significant CNS-stimulant when the
“Open-field motility test” was conducted by inhalant administrative in rats. Three levels
(3%, 6% and 9%) of SK were carried out on the same test in the animal. Following to the
same criteria of the test, the 3% and 6% SK significantly showed the optimum stimulative
effect in terms of segment crossing and rearing in the rats respectively. The air-freshener
that contained lime oil as an active ingredients exhibited CNS stimulative effect,

corresponded to the rosemary oil which was used as a positive control. — Authors.
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