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AGROTECHNOLOGY

00/1093
YANTASATH, Kovith and POONSAWAT, Sutep. Research on the utilization of vesicular-

arbuscular mycorrhizal fungi for the establishment of forest tree seedlings. Grant (E) Res.

Proj. no.37-02, Rep. no. 1, 2000, 26p. (In Thai) (PA)

Key Words: Fungi, Agrotechnology, Forest trees, Seedlings, Arbuscular Mycorrhiza,
Vesicular-arbuscular mycorrhiza, Sclerocystis clavispora, Glomus albidum,
Glomus monosporus, Sclerocystis rubiformis, Acaulospora scrobiculata,

Acacia mangium, Azadirachta indica, Pterocarpus macrocarpus.

Investigation of Vesicular-arbuscular Mycorrhizal Fungi, which is called Arbuscular
Mycorrhiza (AM), was undertaken from soil and rhizosphere samples collected from the
experimental plots at Mae Klong Watershed Research Station, Thong Pha Phum,
Kanchanaburi Province. The soils were collected at every 3-month interval during 1992-
1995. The results showed that the most commonly found AM strains belonged to the
Sclerocystis clavispora, Glomus albidum, Glomus monosporus, Sclerocystis rubiformis and
Acaulospora scorbiculata species. Evaluation on the occurrence and distribution of AM
indicated variation of intensity/frequency of AM strains associated with soils and
rhizospheres of different vegetation types and climatic seasons. The intensities of AM
occurrence and distribution in each seasonal period were estimated at 20 percent with
maximum 6 strains in December, 25 percent with maximum 13 strains in March, 29 percent
with maximum 18 strains in June and 24 percent with maximum 10 strains in September.
The intensities of AM occurrence in each experimental plot were 21 percent in natural
forest, 29 percent in grass land, 26 percent in plantation of teak mixed with Gmelina
arborea and 24 percent in young teak plantation. The highest number of AM strains found
in each experimental plot were 15 strains in grass land, 13 strains in mixed plantation of
teak and Gmelina arborea, 11 strains in young teak plantation and 9 strains in natural
forest.

Testing for the efficiency of AM with seedlings of tree species, namely Acacia
mangium, Azadirachta indica and Pterocarpus macrocarpus showed that seedlings with AM

inoculation had better growth (heights and dry matter yields) than uninoculated plants.
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Testings of different AM strains, namely Acaulospora scrobiculéta, Glomus albidum,
Glomus sp. and mixed AM inoculated to Azadirachta indica seedlings showed significant
increases in height, dry matter yield and nutrient uptake than uninoculated plants, whereby
the most efficient AM strains were mixed AM, Glomus sp. 3 and Glomus sp. 2. The
experiment with Acacia mangium also showed significant increase in height, dry matter yield
and nutrient uptake of inoculated seedlings compared with the uninoculated plants, whereby
the most efficient AM strains were mixed AM, Glomus sp. 3, Glomus sp. 2 and A.
scrobiculata. Field trial testings of Acacia mangium, Azadirachta indica and Pterocarpus
macrocarpus with seedlings from uninoculated and inoculated AM strains showed that most
of the 3-month transplanted seedlings of Acacia mangium and Azadirachta indica, which
were inoculated with AM strains, had better growth and after 6 months of transplanting also
had higher survival percentages than the uninoculated plants. However, the transplanted
seedlings df Pterocarpus macrocarpus did not show any different between the inoculated

and uninoculated after transplanting. - Authors.

00/1094

Posthavest Technology Department. Quality assurance system of longan, durian and

lychee for export. Grant (E) Res. Proj. no. 38-01, Rep. no. 1, 2000, 87p. (In English)
(PA)

Key Words: Quality assurance system, Longan, Durian, Lychee, Export,
Ethrel treatment, Postharvest, Fruit rot, Heat-acid treatment,

Weight loss, Fruit stores.

The project "Quality Assurance System of Longan, Lychee and Durian for Export" is
a project supported by the Thai Research Fund from 1 June 1995 to December 1998 and a
project extension period from January 1999 to December 1999, for a total of 48 months.
The Thailand Institute of Scientific and Technological Research is the implementing agency.
The project was carried out with more than two other cooperating Ministries, the Ministry of

Commerce and the Ministry of Agriculture and Cooperatives.
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The objectives of the projects are to incorporate appropriate postharvest technology
into applicable quality assurance systems developed in the project, and transfer and
promote the management know-how to the intended users.

The project work plans have two key areas: the common-core activities and
activities specific to each fruit: longan, durian and lychee. The common-core activities
include the establishment of the information base of the three selected fruits, and generic
quality manuals on GMP, HACCP, TISTR QS 2002 with detail implementing tools, including
checksheets, and records/forms. For activities specific to each fruit the emphasis is to carry
out market-oriented adaptive research.

The project reports consist of five parts:

Part 1. Project Summary.

Part 2. Weight loss and Internal Atmosphere of Waxed Durian

Fruit During Storage.
Part 3. Postharvest Ethrel Treatment in the Ripening of Durian.
Part 4. The Study of Postharvest Cont;iilled of Phytophthora
Fruit Rot on Durian.

Part 5. Effect of Heat-Acid Treatment on Quality of Lychee Fruit. - Author.

00/1095
CHALERMGLIN, Piya, POLSENA, Pongsak and BOONFAK, Chaiwat. Classification and

germplasm collection of Annonaceae. Grant (l) Res. Proj. no. 40-04, Rep. no. 3, 2000,

62p. (In Thai)
Key Words: Germplasm, Annonaceae, Classification.

Classification and germplasm collection of Annonaceae project was undertaken
within 1 year from January 1, 1999 to December 31, 1999. The purpose of this project is to
classify the native Annonaceae of Thailand and to collect herbarium and germplasm for
planting in The Queen Sirikit Botanic Garden, Chiang Mai Province and the Eastern Botanic
Garden (Khao Hinson), Chachoengsao Province. There are 40 species of herbarium
collection, together with preserved flowers and fruits. Forty species of botanic record and

21 species of horticultural record are also performed. - Authors.
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00/1096
IAMSUB, Kusol, NUTALAYA, Siengtong, SUBHADRABANDHU, Suranant and PONG-

PANGAN, Lakana. Screening of bacterial wilt resistant rootstock of sweet pepper

production. Grant (I) Res. Proj. no. 41-03, Rep. no. 1, 2000, 19p. (In Thai) (PA)

Key Words: Sweet pepper, Bacterial diseases, Rootstocks,

Disease resistance, Wilts, Phrik, Bacterial wilt.

The study on screening of bacterial wilt resistant rootstock of sweet pepper
production was conducted at Huai Luk Demonstration Center of the Royal Project in Chiang
Mai to select suitable rootstocks such as phrik cheefaa, phrik jinda, phrik karen and phrik
luang combining with three types of sweet pepper CV. Yolo Wonder, Kerala F1 and Wonder
Bell. The control methods (Yolo Wonder and Kerala F1) yielded 596 and 1,047 kg/rai
respectively which was significantly higher than the other 4 types of rootstock, but the
experiment in Wonder Bell combining with phrik cheefaa and phrik chinda rootstocks could
improve yields to 646 and 799 kg/rai respectively which was significantly higher than 155
kg/rai of the control method.

The study on fruit weight revealed no significant effect of rootstock on both types of

sweet pepper. - Authors.

00/1097

SASSANARAKKIT, Suriya, VERASAN, Janjarus, KUMLUNG, Arunsiri, PHUMPHET,
Jirawat, SAMAN, Premsuda, MEPLOY, Thawal, THUMNAMUANG, Tawich, JARUJAREET,
Khanok-on, CHAISAWAT, Surasit, TUNVIRACHAISAKUL, Visha, SOMCHAI, Praphaisri and
ATTHASAMPUNNA, Poonsook. Organic fertilizer from neem cake. Res. Proj. no. 41-03/6,
Rep. no. 1, 2000, 47p. (In Thai) (PA)

Key Words: Neem cake, Organic fertilizers, Fertilizers,

Organic wastes, Waste utilization.

This experiment was conducted to develop technology for utilization of organic

waste from neem extract produced by Agricultural Toxic Substance Division, Department of
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Agriculture, as an organic fertilizer. The chemical analysis of neem cake showed that it
contained several plant nutrients such as nitrogen 5.18 percent, phosphorus 0.46 percent,
potassium 0.88 percent and some micro-elements and trace elements. In the laboratory,
the mineralization rate of nitrogen from neem cake was studied in two conditions--in the
lowland (submerged soil) and upland soils. The results showed that the mineralization rate
of neem cake released nitrogen about 44.1 percent of total nitrogen in the lowland
condition, and 28.5 percent in the upland condition.

The neem cake was developed into pellet for testing with various plants in the
greenhouse and field trials. In the greenhouse, the effect of neem cake on plant growth
and yield was studied with different kinds of plant such as sweet potato, rice, corn and
chinese kale. The results showed that the direct application of neem cake at the rate of 20-
40 gram/plant could enhance plant growth and increase the yield equivalent to the 16-16-16
chemical fertilizer at the rate of 6.6 gram/plant.

In field trails, there were two experiments. The first experiment was conducted in
Ayutthaya on the effect of neem cake on sweet potato and the second experiment in
Nakhon Pathom on rice and chinese kale. The results showed that the neem cake at the
rate of 500 kg/rai could enhance the growth and increase the yield of sweet potato, rice and
chinese kale more than the chemical fertilizer formula 16-20-0 at the rate of 25 kg/rai. The
feasibility study of neem cake was also conducted and it was concluded that neem cake
could be sold at 3 baht/kg with 25 percent profit and the pay back period was 3.8 years. -
Authors.

00/1098
CHALERMGLIN, Piya, POLSENA, Pongsak and BOONFAK, Chaiwat. A study on Talauma
siamensis Dandy (Magnoliaceae) in Southeastern Thailand. ~ Grant (E) Res. Proj. no.

42-01, Rep. no. 1, 2000, 16p. (In English) (PA)

Key Words: Talauma siamensis, Magnoliaceae, South Thailand, Flowering,

Fruit set, Insect pests, Tortricidae, Plant propagation, Yi-hup-pli.
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The project entitted "A study on Talauma siamensis Dandy (Magnoliaceae) in
Southeastern Thailand" was carried out in 1999 with a support by Nagao Natural
Environment Foundation, Japan, with the purpose to protect the species survival.

Talauma siamensis Dandy (Magnoliaceae) is classified as an endemic and
endangered species to Thailand, due to the loss of habitat and delicate life cycle. In this
study the flowering period and fruit set were determined and found that there was at least 1
insect species in the family Tortricidae that caused damage to both young fruits and young
seeds leading to the low natural surviving of young seedlings. The measure of control by
wrapping the young fruit with PVC bag was the most appropriate technology for protecting
the fruits and seeds. The experiment also found that various asexual propagation
techniques were not effective. Sexual propagation technique showed better results. The
results from further experiment showed that culture with matured seed was better than

ovule culture in term of better characters of seedlings. - Authors.

00/1099

IAMSUB, Kusol, NUTALAYA, Siengtong, SUBHADRABANDHU, Suranant, PONGPANGAN,
Lakana and RUANGPRADIST, Phirachat. Screening of bacterial wilt resistant root-stock for
off season tomato production. Grant () Res. Proj. no. 42-02, Rep. no. 1, 2000, 26p.
(In Thai) (PA)

Key Words: Tomatoes, Royal Pangda Station, Chiang Mai, Wilt diseases,

Bacteria, Bacterial wilt, Rootstocks, Disease resistance, Wilts.

The study on screening of bacterial wilt resistant root-stock for off season tomato
production was conducted at Royal Pangda Station of the Royal Project in Chiang Mai to
select suitable rootstock for table tomatoes CV. Santa 392 (Rachinee) and Master No.2. |t
was found that the use of CL 143-0-10-3-0-1-10 root stock in Rachinee could improve
yields to 7,618 kg/rai which was significantly higher than 2,570 kg/rai of the control method.
But in CV. Master No.2, the other seven types of root-stock BL350, BL355, CL 5915-93D4-
1-0, CLN1466D, CLN14660, CLN1621K and CL5915-93D4-1-0-3 could improve yields to
12,934, 12,440, 12,480, 13,100, 13,285, 12,084 and 12,276 kg/rai respectively, which were
significantly higher than 6,254 kg/rai of the control method.
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The study on fruit weights, number of flowers, and fruits/inflorescence revealed no

significant effects of root-stock on both CV. Rachinee and Master No.2. - Authors.

00/1100

PATARAGETVIT, Sampao, BURANASILPIN, Panas, CHITNAWASARN, Samard,
NAKAMDEE, Tirawan, SRITRAKUL, Anchalee and SRIMANEE, Somsak. Technology
transfer on temperate plant cultivation in highland. Tech. Tran. Proj. no. 43-01/1, Rep.

no. 1, 2000, 40p. (In Thai) (PA)

Key Words: Highland agriculture, Cultivation, Planting, Technology transfer,

Shiitake mushroom, Oyster mushroom, Coffee.

Cultivation has been undertaken for generations by the hilltribes with scattering
settlements in the northern part of Thailand which is hazardous to natural resources and
environment particularly the watershed areas. Having gained more than 20 years of
experience in temperate plant cultivation in the highlands, Thailand Institute of Scientific and
Technological Research (TISTR) has transferred its technology to these suggested hilitribes
under "The hilltribe life quality development project”. The transferred technology project can
be described as follows:

1. A one day training course for 45 persons on shiitake mushroom grown on own
plantation wooden log was set up at Chae Son Village, Muang Pan District, Lampang
Province. After the course, 75 villagers have grown shiitake mushroom.

2. Five training and demonstration courses on oyster mushroom grown on rice straw
which was the village agricultural waste were conducted respectively at Ban Khun Klang,
Chom Thong District; Ban Pong Noi Mai, Mae Wang District; Ban Mae Tho, Hot District,
Chiang Mai Province; Ban Om Pai Tai, Mae Sariang District; Ban Dong, Mae La Noi
District, Mae Hong Son Province. After the course, seven villagers have grown oyster
mushroom.

3. Eight training course on seedling preparation and cultivation of arabica coffee
were conducted respectively for 175 villagers at Ban Chae Son, Muang Pan District,
Lampang Province; Ban Khun Tha and Ban Khun On, Mae On Subdistrict: Ban Pa Kia Mai,
Chiang Dao District; Ban Sam Muen, Wiang Hang District; Ban Nam Dang, Mae Taeng
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District, Chiang Mai Province; Ban Mae Ya and Ban Hauy Wai, Pai District, Mae Hong Son
Province. After the courses, 42,000 coffee seedlings had been prepared and 42 villagers
were willing to grow coffee immediately. Since the prepared seedlings were too young for
transplant, TISTR provided 8,300 available seedlings for these villagers.

TISTR also introduced a total of 78 various of fruit trees to the villagers. These fruit

trees would be used as seed orchard for propagation in the near future. - Authors.

00/1101 :
VILAIRATANA, Parinya, ARTCHAWAKOM, Taksin, TANPANICH, Sayan, KAVILAVET,
Prayuth and NIWASPRAGRIT, Cholticha. Technology transfer on toxic free vegetables
planting. Tech. Tran. Proj. no. 43-01/4, Rep. no. 1, 2000, 9p. (In Thai) (PA)

Key Words: Toxic free vegetables, Vegetables, Organic fertilizers,

Technology transfer, Organic crops.

The demonstration plots of integrated methods of producing Vegetables free from
toxic residues were set up both inside and outside the nylon-net-houses, utilizing locally-
available farm manure, as well as farm or industrial waste as organic fertilizer. Vegetables
planting inside the three white-nylon-net-houses of 1C x 30 x 2.50 m dimension and outside
on a three-rai plot of land was demonstrated.

The popular vegetables such as kale, chinese cabbage, broccoli, cauliflower, yard
long bean, cucumber and cantaloupe were grown in both types of the demonstration plots.
Vegetables, which were generally less annoyed by pest such as chinese convolvulus,
chinese leek, lettuce, lemon grass and egg plant were planted to demonstrate the
vegetables planting without or less chemical use. The micro-sprinkler and drip irrigation
system were installed in the nylon-net-houses, while the mini-spinkler system was installed
outside.

Two training courses were organized at Lam Takong Research Station, Pak Chong
District, Nakhon Ratchasima Province for total of 199 participants who were vegetable
growers and extension people in Pak Chong and Si Khiu Districts within the Lam Takong
watershed. The lectures provided the participants with negative effects of chemical

substances; the impact of chemical substance to user, consumer, and environment
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production of vegetables free from toxic residues; the importance of organic fertilizer; the
biological control and extraction and the safe-use of chemicals. Such training allowed the
participants to practice biological extract technique, organic pesticides from plants and

sticky trap. A visit to demonstration plots was also arranged. - Authors.

00/1102

VILAIRATANA, Parinya, ARTCHAWAKOM, Taksin, TANPANICH, Sayan, KAVILAVET,
Prayuth, NIWASPRAGRIT, Cholticha and SHONSUNGNERN, Priyanan.  Training and
demonstration on high-grade organic fertilizer. Tech. Tran. Proj. no. 43-0112, Rep. no. 1,

2000, 12p. (In Thai) (PA)

Key Words: Agricultural wastes, Waste utilization, Organic fertilizers,

Fertilizers, Fermentation, Wastes.

Survey has been conducted on waste from agricultural sector and agricultural
industry of the 7 provinces in the southern part of the North-East of Thailand and boundary
i.e., Nakhon Ratchasima, Buriram, Surin, Sri Sa Ket, Ubon Ratchathani, Khon Kaen, and
Prachin Buri. The quantity of potential waste from agricultural sectors for organic fertilizer
production such as rice husk, rice straw, cassava rind and corncob is 1.142, 10.971, 0.088
and 0.356 million ton/year respectively. The quantity of the waste from sugar-cane industry
is 0.987 million ton/year and from pulp and paper industry is 0.003 million ton/year. The
waste from animal farm for instance, poultry, swine and cow is 0.503, 1.407 and 14.101
million ton/year respectively.

High-grade organic fertilizers in the forms of powder and pellet have been
developed from fermentation of various kinds of waste. From the experiment on applying to
plants, it was found that the highest potential formula is the combination of manure of cow :
poultry : swine : urea at 5.8 : 2 : 2: 0.2 by volume. The nutrient content in terms of N P K
is 2.58, 2.41 and 1.37 kg/100 kg respectively.

Two training courses were organized at Lam Takhong Research Station for 169
participants who are farmer, government officer, state enterprise personnel, merchant and
student. Participants are those living principally in Pak Chong District and Si Khiu District,

Nakhon Ratchasima, as well as from the neighbour provinces, e.g. Khon Kaen, Surin,
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Kanchanaburi, Prachin Buri and Sing Buri.

The lecture session provides the participants with potential of waste in organic
fertilizer production, quantity of waste, methodology to produce organic fertilizer, testing
property of organic fertilizer, application of high-grade organic fertilizer, organic fertilizer
from biological extract, organic fertilizer from fish and organic pesticide from neem.

The training has been made to provide the practices in pelletization of organic
fertilizer from mixed-manure, biological extract and organic fertilizer from fish. Arrangement
has been made for a visit to demonstration plot of organic vegetables at Lam Takhong

Research Station. - Authors.

00/1103

VILAIRATANA, Parinya, ARTCHAWAKOM, Taksin, TANPANICH, Sayan, KAVILAVET,
Prayuth, NIWASPRAGRIT, Cholticha and SHONSUNGNERN, Priyanan. Development of
new variety of economic plant having pest and drought resistance quality for commercial

purposes. Tech. Tran. Proj. no. 43-02, Rep. no. 1, 2000, 8p. (In Thai) (PA)
Key Words: Economic plant, Plant propagation, Fruit trees, Vegetables, Varieties.

Survey and collection of 135 excellent varieties of 11 kinds of plants, such as
santol, dragon fruit, jackfruit, marian plum, lime, mango, durian, longan, guava and
amaranth were undertaken. These plants were grown in an area of 10 rai so that a study
could be made on the growth and development, variety description and propagation.

A training course was organized for 121 participants who were farmers, youth
agricuturists, government officials, students and merchants in Nakhon Ratchasima, Buriram
and Khon Kaen Provinceé. The lectures provided the participants with the principles of fruit
tree propagation such as layering, budding, grafting and tissue culture. During the practical
sessions, the participants practiced on layering, budding, approach grafting and top grafting

on four kinds of fruit trees, i.e., mango, tamarind, jackfruit and neem. - Authors.
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BIOTECHNOLOGY

00/1104
SUKHUMAVASI, Jiraporn, SIRISATTHA, Sophon, MEPLOY, Thawal, PHAPUGRANGKUL,

Pongsaton, PINSEM, Tam, PUTTHAD, Pornpinit, NAMCHAISEEWATANA, Sakdar, IMCHAI,
Suvit, VICHARNRATHAKAN, Pharos, ATCHARIYAMET, Suwit, TINNAVART, Pramoul and
WONGHARN, Pichai. The utilization of local bacteria in the treatment of oily wastewater
from gasoline station (Full scale). Class. Invest. no. 42-01, Rep. no. 1, 2000, 41p. (In

Thai). CONFIDENTIAL (PA)

Key Words: Oil-spill treatment, Waste water, Water treatment,

Bacteria, Acinetobacter sp., Oily wastewater.

00/1105

LIMPANUSSORN, Jakkrapong, SEMATONG, Tuanta, SAMAN, Premsuda, KRAYKAW,
Damrassiri, PHOONSIRI, Chantara, KHAOYNOG, Wichian, BANCHONGCHITARACHAI,
Sungwan, VONGCOKESOONG, Somnuek and SUYANANDANA, Puangpen. Acute oral
toxicity study 6f probiotic E26 in rats. Res. Proj. no. 39-05/2, Rep. no. 1, 2000, 12p. (In
Thai) (PA)

Key Words: Toxicity, Probiotic, Lactic acid bacteria, Enterococcus faecium,

Supplementary feeds.

Acute oral toxicity study of Probiotic E26 was conducted according to Limit test,
OECD guidelines, 1993. Sprague Dawley rats, 8 weeks of age, 10 rats in each group and
5 rats in each sex, were used. Rats in the experimental group were gavaged with
suspension of the test sample at the dose of 2,000 mg/kg body weight, and control rats
were dosed with sample base suspension at the same dose as the experimental group. All
rats were observed at 1/2, 1 and 3 hours after dosing and once daily for 14 days.

Growth rate of all treated rats appeared in the same range as control rats. No toxic
signs and no mortalities occurred during 14 days of observation period. None of them

showed gross pathological changes at necropsy. - Authors.
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00/1106

LIMPANUSSORN, Jakkrapong, SEMATONG, Tuanta, KHAOYNOG, Wichian, PHOONSIRI,
Chantara, BANCHONGCHITARACHAI, Sungwan, VONGCOKESOONG, Somnuek,
SAMAN, Premsuda, KRAYKAW, Damrassiri and SUYANANDANA, Puangpen. Study on
the effect of probiotic E26 on histopathology of gastrointestinal wall and lymphoid organs in

rats. Res. Proj. no. 39-05/Sub. no.2, Rep. no. 2, 2000, 17p. (In English) (PA)

Key Words: Probiotic, Enterococcus faecium, Lymphoid organs, Gastrointestinal wall,

Histopathology, Lactic acid bacteria, Supplementary feeds.

Study on the effect of Probiotic E26 containing Enterococcus faecium E264 on
histopathology of gastrointestinal wall and lymphoid organs was conducted in rats. Male
Sprague Dawley rats, 8 weeks of age, 6 rats in each group, were used. Rats in the
experimental groups were gavaged with suspension of the Probiotic E26 at the doses of 5
and 10 g/kg body weight, containing 5.67 x 10° and 1.13 x 10" cfu of Enterococcus
faecium, respectively. Control rats were dosed with sample base suspension at 10 glkg
body weight. All rats were observed at 1/2, 1, 3 and 4 hours after dosing. The rats were
sacrificed at 4 and 24 hours after dosing for gross examination. Stomach, small intestine,
colon, mesenteric lymph nodes and spleen were then taken for histopathological
examination.

Body weight gain of all rats treated with Probiotic E26 at the doses of 5 and 10 g/kg
body weight appeared in the same range as control rats. All treated rats showed no toxic
signs during observation period. None of them showed gross pathological changes at
necropsy. Histopathological findings of gastrointestinal wall, mesenteric lymph nodes and

spleen of all treated rats showed normal. - Authors.

00/1107

SUYANANDANA, Puangpen, SASSANARAKKIT, Suriya, SAMAN, Premsuda, KRAYKAW,
Damrassiri, BOONSONG, Prasong, BUDHAKA, Paipan, DISAYABOOT, Pornsawarn,
LIMPANUSSORN, Jakkrapong, CAl, Yimin and BENNO, Yoshimi. Effect of new beneficial
lactic acid bacteria on fish production. Res. Proj. no. 39-05/2, Rep. no. 3, 2000, 27p.
(In Thai) (PA)
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Key Words: Lactic acid bacteria, Fresh water fishes, Shrimp, Supplementary feeds,
Fish culture, Fish feeding, Probiotic, Tilapia nilotica, Aeromonas hydrophila,
Fish diseases, Toxicity, Pediococcus acidilactici, Enterococcus faecium,

Lactobacillus pentosus.

New beneficial lactic acid bacteria were isolated from fresh water fish and shrimp for
the purpose of using as probiotic supplemented in the fish feed for culturing fish. From 48
samples of 14 species of fresh water fishes and shrimp, 118 strains of lactic acid bacteria
were isolated by using MRS Agar, BL Agar and anaerobic condition. The newly isolated
bacteria were screened for the beneficial properties of probiotics such as tolerance to salt,
bile, low pH and ability to grow in aerobic condition, having also the antagonistic ability
toward 7 indicator strains including fish pathogens. The three selected strains were
Enterococcus E7, Enterococcus E26 and Lactobacillus F10. They were later identified to
be Pediococcus acidilactici, Enterococcus faecium and Lactobacillus pentosus respectively.

These three selected strains were cultured in MRS broth and harvested the cell for
supplementation into the fish feed. The shelf-life of these feeds were determined for 42
days. Probiotic E7 and E26 supplemented feeds possessed higher cell count and declined
very little while probiotic F10 showed drastic decrease of viable cells. There were no
differences in the number of viable cells when drying the supplemented feed at 40 degree
celsius oven or air drying at room temperature. Fish feeding trial were performed by using
Tilapia nilotica in the glass tank for 28 days. The fish fed with probiotic E26 had highest
body weight and best Feed Convertion Ratio (1.06), followed by the probiotic F10, probiotic
E7 and controlled feed successively. The result of the challenge test of Tilapia nilotica with
fish pathogen, Aeromonas hydrophila, showed that the mortality of the fishes fed with
probiotic F10, E7, E26 supplemented feed and controlled feed were 5, 15, 15 and 75
respectively.

Enterococcus E26 were selected and prepared to be probiotic by large scale culture
in 300 litre fermentor. Defatted soybean meal was main substrate of the culture medium.
The submerged batch type of cultivation was performed. At 48 hours culture time the
viable cells of Enterococcus E26 was 2.9 x 10° cells/ml. The final concentrated formulation
or probiotic E26 had the viable cell count of 9.1 x 10° cells/ml. Acute oral toxicity study of

probiotic E26 was performed with the dose of 2,000 mg/kg body weight of rat and it
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revealed that during 14 days of observation, no toxic sign and no mortality occurred and the
growth rate was normal. None of them showed gross pathological changes at necrospy.
The rat was also orally fed with extremely high dose of 5 and 10 gram/kg of probiotic E26.
The sacrificed rats after 4 and 24 hours showed no toxic sign and pathological changes at
necrospy. Histopathological finding of gastrointestinal wall and mesenteric lymph nodes
and spleens showed normal. Also the same probiotic was analysed and found to contain
no pathogenic bacteria contamination such as S. aureus, C. perfringens, Salmonella, B.
cereus and E. coli.

Field trial of using probiotic E26 concentrated formulation as feed supplement to
culture Tilapia nilotica was performed at fish farm in Surin Province. The three replicate
cages of 2,000 fishes each were dipped into the separate ponds and cultured for 40 days.
At the end of experiment, the probiotic E26 fed fish showed more average body weight but

similar survival rate with controlled feed fed fish. - Authors.

00/1108 _
SUYANANDANA, Puangpen, SOMCHAI, Praphaisri, SITDHIPOL, Jaruwan, BOONSONG,

Prasong and KRAYKAW, Damrassiri. The control of fungal contamination of water hyacinth

nursery pots. Grant (I) Res. Proj. no. 41-02, Rep. no. 1, 2000, 58p. (In Thai) (PA)

Key Words: Water hyacinth, Nursery pots, Fungi, Fungicides.

The water hyacinth nursery pots, made from water hyacinth fibre, clay and
adhesive, are used in seedling and nursing the young plants instead of the black plastic
nursery bags. In humid condition such as while being watered or raining, the pot surfaces
became spotted with white, green and black colonies by mold forming, thus making the pot
unsuitable for use and also the mold may cause pathogenic effect to the nursing plants.

To solve the problem of fungal contamination, the screening of fungicides to be
added into the pot was made. Six fungicides were screened namely, Parmetol DF-18,
Troysan AF-3 (EX 504), Terraclor, Terraclor Super X, Earth Tec and Azadirachtin (AZ) from
Neem. The laboratory screening was done using test fungi isolated from raw materials

which were used in producing the pots.
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Two field trials were conducted to evaluate the protency of the 3 selected
fungicides. The nursery pots were made with an addition of 1-5 percent Parmetol DF-18,
Troysan AF-3 and Terraclor Super X by the Department of Science Service. These pots
were used to plant Marigold and Zinnia. From the statistical analysis it was found that
Parmetol DF-18 at the concentration of 2 percent demonstrated highest fungal control ability
with least effect on the growth (weight) of test plants. There was no significant effect on the
strength of the pot and Parmetol DF-18 at 3 percent concentration showed significant algae

control abilities. - Authors.

00/1109

ANTARIKANONDA, Pongtep, VISUTTHIPAT, Rachain, SINSAWAT, Sayam, RUNGKAER,
Preecha, BUMRUNGSUK, Prasit and HONGSAVINITKUL, Thitiporn.  The extension of
biofertilizer production to the agricultural co-operatives and farmers. Tech. Tran. Proj.

Grant (1) Res. Proj. no. 42-04, Rep. no. 1, 2000, 151p. (In Thai) (PA)
Key Words: Biofertilizer, Technology transfer, Fertilizers.

Thailand Institute of Scientific and Technological Research (TISTR) transferred
appropriate technology of biofertilizer production on self-reliance basis to agricultural
co-operatives and farmers. The objective of this project was to give the agricultural co-
operatives and farmers the know how in producing and selling biofertilizer at a community
level. Training was organized for agricultural co-operatives and farmers in 21 provinces
covering rice cultivation areas: Sakon Nakhon, Khon Kaen, Roi Et, Buri Ram, Surin, Chiang
Mai, Lampang, Suphan Buri, Chai Nat, Lop Buri, Ang Thong, Sing Buri, Nakhon Si
Thammarat, Phatthalung, Songkhla, Surat Thani, Ubon Ratchathani, Phitsanulok,
Kamphaeng Phet, Nakhon Sawan and Udon Thani. This training was attended by 23,240
persons. Evaluation was done both before and after the training. From the evaluation,
most farmers have known and understood how to produce biofertilizer. The farmers who
were trained could increase knowledge and capability in production of biofertilizer on their
own. The agricultural co-operatives and farmers viewed that this course was useful and

should be extensively organised in the fulture.
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Finally, TISTR also evaluated the application of biofertilizer by using sampling
method in 14 areas. The result revealed that the biofertilizer developed by TISTR could be
easily used by farmers while increasing higher rice yield, thus enabling reduction of
chemical fertilizer application and plant damage caused by insect.  Moreover, the
biofertilizer could modify soil structure which encouraged rice cultivation and cultivated plant

after rice harvest. The farmers also required to use this biofertilizer in the next cultivation. -

Authors.

00/1110
ANTARIKANONDA, Pongtep, YANTASATH, Kovith, VISUTTHIPAT, Rachain, SINSAWAT,
Sayam, HONGSAVINITKUL, Thitiporn, SRIWARANAND, Sukanya and WECHSUKUM,

Tasanee. Training and demonstration of biofertilizer. Tech. Tran. Proj. no. 43-01/5, Rep.

no. 1, 2000, 120p. (In Thai) (PA)

Key Words: Biofertilizer, Blue-green algae, Fertilizers, Technology transfer,
Anabaena sp., Nostoc sp., Calothrix sp., Tolypothrix sp., Scytonema sp.,

Cylindrospermum sp., Hapalosiphon sp.

The project on training and demonstration of biofertilizer were organized by Thailand
Institute of Scientific and Technological Research (TISTR) for farmers in 9 areas: Surin
Province, Chiang Mai Province at Mae Taeng and Chai Prakan districts, Lampang Province,
Ang Thong Province, Sakon Nakhon Province, Nakhon Ratchasima Province, Phayao
Province and Uthai Thani Province. There were 2,700 participants in these trainings. This
project was divided into 3 activities: 1. Training of farmers on appropriate technology in
using algal biofertilizer, 2. Impact of algal biofertilizer on rice yield, and 3. Economic
evaluation in rice field which were carried out in TISTR's experimental field at Techno Thani
and farmer's rice fields in Pathum Thani Province and Sakon Nakhon Province. In these
fields, demonstration was done with algal biofertilizer consisted of multi-strain of the
following N, -fixing blue green algae: Anabaena sp., Nostoc sp., Calothrix sp., Tolypothrix
sp., Scytonema sp., Cylindrospermum sp. and Hapalosiphon sp. Their efficiency when
applied solely and/or combined with chemical fertilizer (16-20-0 in Pathum Thani Province

and 16-16-8 in Sakon Nakhon Province) were found to improve the grain yield of rice,
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variety Suphan Buri 1 and Chai Nat 1. The experiment was arranged in randomized
complete block design with 6 treatments.

The result revealed that algal biofertilizer when applied solely 20 kg/rai significantly
increased the grain yield of about 26.92 percent in Pathum Thani Province and 15.27
percent in Sakon Nakhon Province which was higher than that of rice field applying
chemical fertilizer at 25 kg/rai (50 percent of recommended level). Moreover, biofertilizer
application at 50 percent of recommended level of chemical fertilizer gave higher yield when
compared to 100 percent application of chemical fertilizer at 50 kg/rai. Meanwhile, it also
generated higher net benefit and returns, thus indicating the potential of algal biofertilizer in
rice cultivation and possibility of reducing the use of chemical fertilizer in addition to

increasing of productivity. - Authors.

00/1111

LIMPANUSSORN, Jakkrapong, SEMATONG, Tuanta, KEOVARA, Ladda, PRATHOM-
RANGSIYUNGCUL, Terasub, KHAOYNOG, Wichian, BANCHONGCHITARACHAI,
Sungwan, VONGCOKESOONG, Somnuek, MAHAKHANT, Aparat and ARUNPAIROJANA,
Vullapa. Study on toxicity of cyanobacterial blooms and solution of the problems: 1. Acute
oral toxicity study of blue-green alga, Anabaena spiroides in mice. Res. Proj. no. 43-10,

Rep. no. 1, 2000, 16p. (In Thai)
Key Words: Toxicity, Blue-green algae, Anabaena spiroides, Cyanobacterial blooms.

Acute oral toxicity study of blue-green alga, Anabaena spiroides, was conducted
according to Limit test, EPA guidelines (1995). Twelve mice (ICR mice, outbred strain), 6
males and 6 females, 8 weeks of age, were gavaged with suspension of test sample at the
dose of 5,000 mg/kg body weight, and control mice were dosed with distilled water at the
equivolume as the experimental group. Preliminary study of acute oral toxicity of the test
sample was conducted at the doses of 1, 5, 50, 500 and 2,000 mg/kg body weight. All
mice were observed at 1/2, 1 and 3 hours after dosing and once daily for 14 days.

Growth rate of mice in all groups appeared in the same range as control mice. No
toxic signs were found after treated with the test sample at the doses of 1, 5, 50, 500 and

2,000 mg/kg body weight. Alopecia and scales on the skin were found around the body
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and fail of male mice treated with the test sample at the dose of 5,000 mg/kg body weight -
after dosing for 8-10 days (5 out of 6 mice), but these signs were not found in female mice
treated with the same dose of the test sample and the lower doses in both sexes. No
mortalities occurred during 14 days of observation period. None of them showed gross

pathological changes at necropsy. - Authors.
BUILDING TECHNOLOGY

00/1112
WUNGDHEETHUM, Romanie, SAMREJPRASONG, Suddhisakdi, KONGCHATREE,

Phasuk, SIRIDAMRONG, Pornpen, JANBUNJONG, Pichit and THONGNOI, Suwatchai.
Properties improvement for cement composite materials by fiber reinforcement. Res. Proj.

no. 40-06, Rep. no. 2, 2000, 67p. (In Thai) (PA)

Key Words: Fiber reinforcement, Cement composite materials, Coir fibers,

Synthetic fibers, Rice husk.

Study on properties improvement for cement composite materials indicated the
suitable mixture and mixing ratio of the synthetic and coir fibers reinforced composite
materials for window frame. In addition, the potentiality on using rice husk ash as a
substitute to some part of cement and the evaluation of cement composite materials
properties comparing to those of control mortar were also studied.

The optimum mixture and mixing ratio of the cement composite materials for
window frame were substitution of 30 percent by weight of cement with rice husk ash. The
ratio of rice husk ash + cement : sand : crushed rock : water was 1 : 2 : 2: 0.73. Addition
of coir fiber and water-reducing agent were 2 percent by weight of cement. The
compressive and flexural strength of the cement composite materials obtained were 152.3
and 90 kglcmz, respectively.

Substitution of rice husk ash for 30 percent by weight of cement decreased the
compressive and flexural strength of the control mortar. The physical properties could be

improved by adding fiber to cement matrix.
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Through addition of various types of fibers to cement matrix, the compressive and
flexural strength of coir fiber-reinforced cement were a little lower than that using synthetic

fiber. However, the production cost of the mentioned product was also lower. - Authors.

00/1113

BHAMORNSUT, Chalothorn, CHOTIMONGKOL, Ladawal, NAKKUNTOD, Rujeeporn,
JEENKHAJOHN, Panicha, VUTIVAT, Ekarat, SUPHONLAI, Sorrasak and SAWAS-
DEEPAN, Veerayut. Harmonisation of durability standards and performance tests for
components in buildings and infrastructure among tropical countries (Australia, Indonesia,
The Philippines, Thailand and Vietnam). Grant (E) Res. Proj. no. 41-01, Rep. no. 1, 2000,
27p. (In English) (PA)

Key Words: Durability, Performance tests, Buildings, Infrastructure, Australia,
Indonesia, Philippines, Vietnam, Building materials, Corrosion,

-Metallic materials, Climatic effect.

Performance test of certain building materials was conducted according to the
cooperative research program in tropical corrosion between Southeast Asian countries and
Australia. Metallic materials were exposed every 3 months and 1 year in 4 different
environments in Thailand. The climatic effect, surface response monitoring, mass loss
determination and characterization were carried out. Simulation test was adopted in the
program. In addition, exposure test of 4 types of timber for building and construction from
Thailand and Australia were also conducted to determine the degradation mode of timber.
It was found that the corrosion rate of mild steel, zinc, zinc wire on iron bolts, copper bolts
and nylon bolts depended on climatic and pollutant factors which affected corrosion
mechanism on the metal surfaces. The analysis of corrosive products showed the
formation of hydroxysulfate compound at industrial site in relatively dry season and the
highly stable hydroxycarbonate in wet season. At marine sites, the hydroxychloride was
also detected. The calculated time of condensation appeared to be a reasonable predictor

of time of wetness which was one of the major causes of metallic corrosion. The results
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between simulation test and exposure test were comparable. The one-year results of

timber exposure showed relationship of moisture content in timber and climatic variables. -

Authors.

00/1114

YANTASATH, Kovith, TUNVIRACHAISAKUL, Visha, WUDHICHAMNONG, Witaya,
CUMPERAYARNNONT, Ninnart, SAMREJPRASONG, Suddhisakdi, SOONTORNCHAI,
Somkiat, THANMAROM, Chatsiri PETHWIPATH, Jirasak, BOONSONG, Porntip,
JENBANJONG, Pichit, THO CHIENGTHONG, Sabong, RATANAWONG, Nara,
WONGWANAWORAWIT, Winai, KIJMOKE, Vinai, KWANSRI, Orapin, NAKTHIPPAWAN,
Nutjuta, RATANASONG, Yuthasakdhi, TRAKULNGERN, Pornchai, PANGSOIL, Adisorn,
JITPETCHARAKUL, Thanaporn and THONGNOI, Suwatchai. Technology transfer project
of TISTR interlocking soil-cement block. Tech. Tran. Proj. no. 43-01/6, Rep. no. 1, 2000,
73p. (In Thai) (PA)

Key Words: Soil-cement block, Building materials, Technology transfer,

Interlocking block.

The technology transfer project of TISTR's interlocking soil-cement block, under the
care to the Rural Technology Transfer Department, was allocated in the 2000 fiscal budget.
The project was aimed at creating an enterprise group in interlocking blocks production and
construction in small scale and community business for the unemployed and the newly
unfortunate graduates, as well as those who were interested in acquiring occupations and
earnings. A total of seven workshops with 358 attendants had been organized in Changwat
Kanchanaburi in the West, Changwat Chiang Mai in the North, Changwat Khon Kaen and
Changwat Nakhon Ratchasima at Amphoe Wang Nam Khieo, Lam Takong Research
Statio_n and Sakaerat Environmental Research Station in the Northeast, with the last
workshop at TISTR. In each occasion, lateritic soils in the vicinity, if available, were
investigated for their suitability. Evaluation on feed back of technology transfers and
suggestion from the participants had been made and summarized so that a more efficient

transfer would be performed. The transfer of TISTR soil-cement block technology has



ABSTRACTS OF TISTR TECHNICAL REPORTS 2000 21

resulted in at least four newly-formed business groups in blocks production in rural
communities. They are Khon Kaen Municipality group, Lam Takong Research station's
Youth group, Ratchaburi Block Production group, and Wang Nam Khieo Co-operative group
of Changwat Nakhon Ratchasima. - Authors.

CHEMICAL INDUSTRY

00/1115
SRIKUMLAITHONG, Sumalai, LAIXUTHAI, Parichart, PINTHONG, Porapol and

DEAWTHONG, Suladda. Setting up laboratory and training on palm oil analysis. Class.
Invest. no. 42-06, Rep. no. 1, 2000, 58p. (In Thai) CONFIDENTIAL.

Key Words: Palm oils, Laboratory, Analysis.

00/1116
SRIKUMLAITHONG, Sumalai, KUWARANANCHAROEN, Chulaporn, LAIXUTHAI, Parichart,

MEESAT, Rewadee and ASA, Narongdej. Production development from waste cooking oil :
biodegradable polyurethane and soap. Res. Proj. no. 40-01, Rep. no. 3, 2000, 69p. (In
Thai) (PA)

Key Words: Waste utilization, Polyurethane, Soap, Dishwashing paste,

Waste cooking oil.

Waste cooking oil from hotel restaurant can be utilized for the production of
biodegradable polyurethane by mixing with PEG, MDI and paraffinic oil. Its property is
similar to commercial one. Apart from that, dishwashing paste was produced by mixing the
oil with alkali and additives. It possessed high efficiency in dirt removal and was acceptable

in the same level as commercial one. - Authors.

00/1117
JANVANITPANJAKUL, Peesamai, WUNGDHEETHUM, Romanie, SOMWONGSA,
Phunthinee, LAO-UBOL, Supranee, SRIVICHIT, Decho, CHAIJUNTUK, Pairoj, JANBUN-
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JONG, Pichit and THONGNOI, Suwatchai. Lignosulfonate from black liquor of pulping
processes for industrial usages. Res. Proj. no. 40-02, Rep. no. 1, 2000, 44p. (In Thai)

(PA)

Key Words: Black liquor, Pulping, Lignin, Lignosulfonate, Pulping liquor.

Pulp and paper industries have developed continously. Presently, pulping capacity
is about 800,000 tons per year. Black liquor, byproduct from pulping process, is organic
substance having high sludge and pH. Currently, black liquor in the country is used as fuel
in the chemical recovery plant of its pulp mill. However, black liquor is an organic
substance composing of lignin as mentioned earlier. In the developed country, lignin in the
form of lignosulfonate is accepted as an environmental friendly substance to be used widely
in various industries. The study on utilization of black liquor for other usage was conducted
aiming at adding the value of organic lignin substance and using the wood resource
efficiently.

The survey on quality and quantity of black liquor from various pulping processes
was conducted. World production and usage of lignosulfonate and quality of imported
lignosulfonate for industrial usages were studied. For the experiment, lignosulfonates were
extracted and produced from black liquors of rice straw pulping by sulfite process and
eucalyptus pulping by kraft process. The chemical and physical properties of the
mentioned products including the comparison to the commercial concrete admixture were
determined.

Results showed that lignosulfonate from black liquors of eucalyptus pulping by kraft
process composed of lignosulfonate component and phenolic hydroxyl group between 41 97
- 98.31 and 0.41 - 2.64 percent in which higher than those from rice straw pulping by sulfite
process of between 0.15 - 31.98 and 0.06 - 0.83 percent, respectively. Moreover, the
testing of compressive strength of cement mortar mixed with sulfonated lignins from kraft
and sulfite processes showed results comparable to that with commercial concrete

admixture. - Authors.
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ENERGY AND ENVIRONMENTAL CONSERVATION

00/1118
KLINSUKONT, Chaiyuth and PLOYPATARAPINYO, Preecha. Biogas generation from

UASB pilot plant reactor of starch wastewater treatment. Res. Proj. no. 35-08, Rep. no. 2,

2000, 24p. (In English)

Key Words: Biogas, Upflow anaerobic sludge blanket, Anaerobic digestion,

Waste water, Water treatment.

A research on pilot plant scale for treatment of wastewater from rice flour factory
using anaerobic digestion process was conducted by UASB (Upflow Anaerobic Sludge
Blanket) system. The average wastewater characteristics were as follows : pH=4.6;
BOD=2,700 mg/l; COD=5,400 mg/l; SS=2,600 mg/l; TKN=100 mg/l and PO,-P=60 mg/l.
The results from 24-month operation period indicated that at a steady state condition, the
UASB reactor required pretreatment by a solubilization reactor in order to reduce SS
concentration in wastewater to be not more than 500 mg/l before feeding into the UASB
reactor, otherwise it will cause wash-out of granular bacteria. The maximum organic
loading rate when operated at HRT 10 hr was 4.8 kg COD/(m’.d) or 3.3 kg BOD (m’.d).
The COD removal was in the range of 85-90 percent while the BOD removal was not lower

than 90 percent. The gas production rate was 0.35 NmSCH4lkg COD removed. - Authors.

00/1119
KLINSUKONT, Chaiyuth, BUNLIENG, Lakkana and TEEKAKUL, Suchart. Testing the niem

environmental monitoring guidelines at a thai pulp and paper mill : receiving water quality.

Grant (E) Res. Proj. no. 39-01, Rep. no. 2, 2000, 89p. (In English)

Key Words: Environmental monitoring guideline, Water quality, Pulp and paper mill,

Mae Klong river.
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This report presents study results of evaluation of the Manual on Receiving Water
Quality Evaluation provided by UNEP under the NIEM programme. Its objectives are to
investigate the efficiency and effectiveness of the Manual applying for monitoring the quality
of water bodies receiving discharges from pulp and paper mills.

The investigation were conducted in the Mae Klong river receiving discharges from
a group of pulp and paper mills located in Tha-Muang, Kanchanaburi Province, western part
of Thailand. The study results indicated a satisfactory level of the Manual application in the
Mae Klong river. However, some observations and suggestions were raised regarding
aspects on criteria set in guidelines, problems/constraints and improving/solving such
particular problems. Trent Biotic Index is strongly recommended-regarding Biotic Indices
and data processing techniques used in assessing water quality in correlation with benthic

macro invertebrates. - Authors.

ENERGY TECHNOLOGY

00/1120

CHEWASATN, Suthiporn, EAMCHOTCHAWALIT, Chutima, MEESOONTHORN, Wiroj,
BOONLIAM, Nattawut, WATHANATHAM, Satta, VICHARNRATHAKAN, Pharos,
KAEWPREK, Nittaya, KHUNSOONTHORNKIT, Ardharn, IMCHAI, Suvit and PHASANTIE,
Niwate. Study of carbonization of Thai coal for cooking materials. Class. Invest. no.

41-08, Rep. no. 1, 2000, 187p. (In Thai) CONFIDENTIAL.

Key Words: Coal, Coke, Carbonization, Fuel, Sub-bituminous coal,

Proximate analyses, Ultimate analyses.

00/1121

ASASUTJARIT, Chanakan, TAPANANONT, Prasit, LEELAKAJOHNJIT, Boonchu,
IMRATANA, Yongyuth, SUDTHISA-ARD, Sidthinarong, INTASARN, Thanarat, PINTHONG,
Porapol, SONGHONG, Somwang, UTHAISRI, Chatuphon, JATANAKUL, Vinai, GRAJANG,
Vichian, SUWANNAWONG, Chainarong, PRASEARTPHONG, Booncherd, DITSORN, Lilit,
CHALERMPAK, Pramruth, THARWORN, Chumporn and SRISARACAM, Boonsiri.
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Development of dryer for agricultural and pharmaceutical products. Res. Proj. no. 41-11,

Rep. no. 1, 2000, 53p. (In Thai) (PA)
Key Words: Dryer, Agricultural products, Bananas, Food preservation.

The objective of this research was to study the technical feasibility of agricultural
and pharmacy dryer to dry banana. The design, construction and performance test of dryer
were conducted prior to technical and economic analyses. The air mass flow rate through
the dryer can be controlled by using 760 W of blower and 13.8 kW heater. The size of a
cabinet was 0.65 m x 4.5 m x 1.2 m and was able to contain 7 trolleys with the dimension
of 0.64 m x 0.64 m x 1 m each. Each trolley could contain 9 trays with the dimension of
0.63 m x 0.63 m x 0.025 m. The operating parameters affecting product quality were
temperature and air mass flow rate. The optimum condition for drying 200 kg bananas at
initial moisture content of 76.53 and 75.11 percent wb was at air mass flow rate of 0.2 kg/s,
average temperature in the cabinet at 54.42, 59.57 degree celsius, with drying time of 34 hr
and 38 hr. The final product contained 17.77 and 17.60 percent wb moisture content. The
efficiency and energy consumption of the system were 15.68 percent and 12.51, 15.31
MJ/kgH,O evap. respectively. Investment cost to evaporate 1 kg water from bananas using

the dryer was 32.83 baht/kgH,O evap. at the life cycle of 10-year operation. - Authors.

FOOD INDUSTRY

00/1122

TRANGWACHARAKUL, Srisak, SRISURIYAWONG, Samphan, SUTTIVATTANAVET,
Wannee, SRINORAKUTARA, Pornpattra, BUNYAPHAK, Poonnapha, NUANYAI, Torsak,
SITTISAMANG, Dumrongchai and PIMPINIT, Anan. Snack product development enriched
with n-3 PUFA and calcium. Res. Proj. no. 40-03, Rep. no. 1, 2000, 139p. (In Thai)
(PA)

Key Words: Snaks, Food technology, Calcium, n-3 Poly unsaturated fatty acid.



26 ABSTRACTS OF TISTR TECHNICAL REPORTS 2000

High nutrition snack products were developed by adding n-3 PUFA and calcium.
From the experiment, 0.5 percent of n-3 PUFA in powder from was mixed with chicken
sauce, and the mixture was used to coat the snack products. Another experiment was
conducted by adding 1 percent n-3 PUFA with raw materials i.e. glutinous rice, rice,
mungbean and corn and the mixture was processed through the extruder, Model TISTR-
100. After that, the chicken sauce, squid sauce and barbecue sauce were used, as
flavours, to coat the snack products. All of these flavoured snack products were preference
tested for sensory evaluation with five-point hedonic scale by both the elementary and
secondary school students. As the results, the elementary school students expressed
satisfactory degrees from liking to liking very much. The secondary school students
expressed various degrees from disliking to liking moderately.

For calcium added snack products, the milled dried rice fish, with high calcium
content of 977 milligrams per 100 grams, was mixed with the raw materials of corn and
rice. The snack products were prepared from 19.35 percent and 13.8 percent of this dried
fish. The snack products were preference tested by the secondary school and
undergraduated students. From the result, it showed that the undergraduated students

highly preferred the snack product with 13.8 percent of the added dried fish. - Authors.

00/1123

SRISAWAS, Suwanna, CHATKET, Inthrawut, SRINORAKUTARA, Pornpatra, BUNYA-
PHAK, Poonnapha and TUBNAKOK, Boonluk. Technology transfer on food processing :
Technology transfer on production and utilization of unripened durian powder. Tech. Tran.

Proj. no. 43-01/3, Rep. no. 1, 2000, p.1-61. (In Thai) (PA)

Key Words: Dried fruit, Durian, Fruit preservation, Durio zibethimus,

Durian powder, Technology transfer.

Thailand Institute of Scientific and Technological Research (TISTR) transferred the
technical know-how on the production of durian powder from unripened "Mon Thong"

variety, both mature and immature fruits, to agricultural housewife groups (AHGs) who had
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drying ovens and experiences in slicing durian flesh into chips. A number of slected AHGs
Was chosen by the Chanthaburi Agricultural Extension Officer, and the training on the
production of durian powder was carried out at the station of the selected AHGs. In 1999,
TISTR provided five above courses of the training as planned — three courses in
Chanthaburi Province and the other two were conducted by special requests, one in Trat
and the other in Chumphon Provinces, with the total participants of 167 persons. Only 148
persons who daily attended the course received TISTR's certificates. TISTR provided 347
sets of training document for such courses and each set consisted of handbooks on the
production and utilization of unripened durian powder, durian cream pie / durian cream bun
formula, durian cookies formula and 25 VDO tapes on the production and utilization of
unripened durian powder.

Intensive advertisement of the unripened durian powder and its utilization through
various mass media was made by TTSTR to create a demand and promote the sale, thus
resulting in the production of unripened durian powder by Thung Bencha AHG's in

Chanthaburi Province and by Ban Don Mao AHG's in Chumphon Province. - Authors.

00/1124

SRISAWAS, Suwanna, CHATKET, Inthrawut, SRINORAKUTARA, Pornpatra, BUNYA-
PHAK, Poonnapha and TUBNAKOK, Boonluk. Transfer technology on food processing :
Technology transfer on production of dehydrated rambutan. Tech. Tran. Proj. no. 43-01/3,

Rep. no. 1, 2000, p.67-119. (In Thai) (PA)
Key Words: Rambutan, Dried fruit, Fruit preservation, Technology transfer.

Durian the year 2000, Thailand Institute of Scientific and Technological Research
(TISTR) conducted a project on transferring the technical know-how on the production of
dehydrated rambutan to agricultural housewife groups (AHGs). Representatives of the
selected AHGs in Chanthaburi, Trat and Rayong Provinces were chosen to be trained in a
one-day training programme organized by TISTR in which the training date was set by the
Provincial Agriculture Extension's staffs. TISTR conducted four training courses on the
production of rambutan, twice for AHGs .from Chanthaburi Province, and once each for

AHGs from Trat and Rayong Provinces. The participants from Chanthaburi Province were
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64 while from Trat and Rayong Provinces were 32 and 37 respectively. In addition, TISTR
was requested to give the same training to rambutan growers in Trat and Ranong
Provinces. Total attendants from six training courses were 205 persons and only 195
persons who daily attended the course received TISTR's certificates. All 205 participants
received handbooks on the dehydrated rambutan and longan and TISTR provided
additional 170 handbooks and 34 VDO tapes on the dehydrated rambutan and longan to
selected AHGs for further training. Furthermore, TISTR found that two rambutan growers
from Chanthaburi and Trat Provinces and AHGs who attended the training in 1999 have

been producing dehydrated rambutan for sale. - Authors.

00/1125
SRISAWAS, Suwanna, BUDHAKA, Paipan and BUNYAPHAK, Poonnapha. Transfer
technology on food processing : Technology transfer on production of hygienic palm-sugar

vinegar. Tech. Tran. Proj. no. 43-01/3, Rep. no. 1, 2000, p.120-134. (In Thai) (PA)
Key Words: Vinegar, Palm-sugar, Technology transfer, Fermented product.

Thailand Institute of Scientific and Technological Research (TISTR) transferred the
technical know-how on the production of hygienic palm-sugar vinegar to Agriculture
Extension Officers and agricultures who had worked in the Technology Transfer Center.
Plam-sugar vinegar produced by TISTR technique were divided into two grades. First
grade vinegar has transparent color which was the same as that of imported vinegar, while
the second grade had the same appearance as the locally produced vinegar. However, its
sourness did not decrease during storage and it could be kept in closed bottle without
explosion. TISTR also provided training on the proper process of fermented vinegar to

agricultures in Ban Rumdang, Amphoe Singhanakhon, Songkhla Province. - Authors.

00/1126
SCHOEPF, Friedrich, SRIKUMLAITHONG, Sumalai and ELFRING, Wilhelm. Systematic
selection of food subsectors for advisory services. Res. Proj. no. 43-04, Rep. no. 1,

2000, 37p. (In English)
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Key Words: Food processing industry, Advisory services, SMEs, Food industry.

With the assistance of German consultants, the extension of TISTR advisory
services to small and medium food processing enterprises in Thailand was evaluated. In
order for such extension to be effective, TISTR needed to acquire a market perspective to
both identify the sectors worth helping and understand the kinds of advice they need. To
this end, TISTR staff were assisted through dialogue to develop a series of analytical tools
to systematically survey and identify their prospective clients and their needs. The tools
assisted TISTR to expand the range of target sectors in need of assistance to include
convenience foods, herbal drinks, hala foods, health foods, frozen foods and dairy products.

In this report, the tools to analyse food sectors were presented. The result on the

selection of sectors, products and companies were also summarized. - Authors.

00/1127

SRIKUMLAITHONG, Sumalai, MALAILERT, Prasit, SA-NGIAM-NGAM, Narongsit,
AUCHARIYAMET, Suwit, LAIXUTHAI, Parichart, BOONKAEW, Chakkrit, WIANGKAEW,
Chaiyan, VAIROJANAWONG, Thanit, KITTISON, Chiradej, TRANGWACHARAKUL, Srisak
and SCHOEPF, Friedrich. Study on market potential of various food subsectors. Res. Proj.

no. 43-04, Rep. no. 2, 2000, 104p. (In English)
Key Words: Market potential, Food industry, Market regulations.

The information on market potential, market regulations and producers of food
subsectors, namely fruit juice, canned food, starch and flour, fats and oils, convenience
food, herbal tea and halal food was systematically collected and analysed to identify areas
with strong market potential. Based on the study of these subsectors, the highly potential

demand both in local and foreign markets is fruit juice and convenience food. - Authors.

00/1128

SRIKUMLAITHONG, Sumalai, MALAILERT, Prasit, SA-NGIAM-NGAM, Narongsit,
AUCHARIYAMET, Suwit, LAIXUTHAI, Parichart, BOONKAEW, Chakkrit, WIANGKAEW,
Chaiyan, VAIROJANAWONG, Thanit, KITTISON, Chiradej, SCHOEPF, Friedrich, DIETZ,
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H. Martin, CHAREONSUKPATTANA, Vichai. Analysis of extension of advisory services for
SMEs of food subsectors. Res. Proj. no. 43-04, Rep. no. 3, 2000, 73p. (In English)

Key Words: Advisory services, Food industry, SMEs.

Strength, weakness and demands for advisory services of SMEs food subsectors,
namely fruit juice, convenience food, frozen food, dairy product, canned fruit and vegetable,
instant herbal tea and canned tuna were analysed. The priority areas needed were
production technology, QA and testing, marketing and product development, management,
finance and environmental management. SWOT of service providers and TISTR were
analysed to identify services being offered and the gaps occurred. Present and future
situation of TISTR and required actions to provide services effectively and sustainability in
the food subsectors of fruit juice, convenience food, frozen food, and dairy product were

assessed. - Authors.

INDUSTRIAL ENGINEERING

00/1129
SRIKUMLAITHONG, Sumalai, TRANGWACHARAKUL, Srisak, NAMCHAISEEWATANA,

Sakdar, PATHOMYOTHIN, Wiwat, SRISURIYAWONG, Samphan, KWANSRI, Orapin,
KHUNSOONTHORNKIT, Ardharn, LEHDUWI, Narisa, CHAISAWAT, Surasit, NUANYAI,
Torsak and LAINGTHANOM, Sittichai. A study on status and capability of Thai food
processing machinery industry. Class. Invest. no. 42-04, Rep. no. 1, 2000, 163p. (In
Thai) CONFIDENTIAL (PA)

Key Words: Food industry, Food processing industry, Food processing machinery.

00/1130

SRIKUMLAITHONG, Sumalai, TRANGWACHARAKUL, Srisak, NAMCHAISEEWATANA,
Sakdar, PATHOMYOTHIN, Wiwat, SRISURIYAWONG, Samphan, KWANSRI, Orapin,
KHUNSOONTHORNKIT, Ardharn, LEHDUWI, Narisa, CHAISAWAT, Surasit, NUANYAI,
Torsak and LAINGTHANOM, Sittichai. A study of status and capability of Thai food
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processing machinery industry : Appendix. Class. Invest. no. 42-04, Rep. no. 2, 2000,
230p. (In Thai) CONFIDENTIAL (PA)

Key Words: Food industry, Food processing industry, Food processing machinery.

00/1131

KWANSRI, Orapin, LEHDUWI, Narisa, CHAISAWAT, Arunee, RATANACHAI, Yuwadee,
SUMMACHEVAVAT, Sirisub, KHUNSOONTHORNKIT, Ardharn and SUTTIVATTANAVET,
Wannee. Directory of poducers, importers and dealers of Thai food processing machinery

industry. Class. Invest. no. 43-04, Rep. no. 3, 2000, 57p. (In Thai) CONFIDENTIAL (PA)

Key Words: Machinery industry-Directories, Food processing machinery,

Food industry, Food processing industry.

00/1132
CHOTIMONGKOL, Ladawal, CHEWASATN, Suthiporn, THONGTON, Thanit, THONG-

KONG, Pituk, GERDPRATOOM, Sawang, TINNAVART, Pramoul, PEUNGCHAVALIT-
SOPEE, Kaseam, ASASUTJARIT, Chanakan, INTASARN, Thanarat, PINTHONG, Porapol,
KHUNSOONTHORNKIT, Ardharn, JATANAKUL, Vinai, SONGHONG, Somwang,
GRAJANG, Vichian, LAKAKULN, Arin and SRISARACAM, Boonsiri. The development on
prototype of reverse osmosis desalination portable unit. Res. Proj. no. 41-08, Rep. no. 1,

2000, 128p. (In Thai) (PA)
Key Words: Drinking water, Saline water conversion, Reverse osmosis, Desalination.

The shortage of clean water for consumption on the small fishing boats and along
the eastern and southern coast of Thailand gets increasing due to the limited space on
these boats and the insufficiency of water supply on the tourist attraction island. Both
activities are considered to be the great sources of income for the country as well as

making improvement in people's standard of living.
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To solve this problem, TISTR has carried out the project on "Development on
Prototype of Reverse Osmosis Desalination Portable Unit" by manufacturing the prototype
with the capacity of 1.5 - 3 malday desalinated concentrating 40,000 ppm, 11 ampere, 220
volt power consumption, single phase and the size is 60 x 100 x 60 cm 60 kg weight,
working pressure 800 psi, operated manually. This unit is composite polymer aramid
membrane type and hollow fine fiber membrane configuration.

The Reverse Osmosis Desalination Portable Unit is low cost, easily operated,

energy saving and high efficiency. - Authors.

00/1133

GERDPRATOOM, Sawang, SRISURIYAWONG, Samphan, MATA, Permsuk, PATTANA-
VIBUL, Siriphong, NEAMPREM, Sodsri, JAMJUMROON, Manat, PHANAWADEE, Janeijit,
CHANONMAUNG, Nillapan, TANGSONGSUWAN, Siriluck, MONGKOLTALANG, Boontuan,
GERDPRATOOM, Saman and DITSORN, Lilit. Development of sulfur dioxide removal
equipment for fresh longan fumigation process. Res. Proj. no. 41-10, Rep. no. 1, 2000,

109p. (In Thai) (PA)

Key Words: Longan, Fumigation, Sulfur dioxide removal, Soda ash,

Lime, Wet process, Scrubbing solution.

Removing of sulfur dioxide from the effluent of fresh longan fumigation process was
studied by TISTR using a wet process. The sulfur dioxide removal equipment was
designed in combination of venturi scrubber and packed bed scrubber. The packing tower
was divided into 2 sections containing the same packing media. The two alkalies, soda ash
(Na,CO3) and lime (Ca(OH),), were used as scrubbing solution. Sulfur dioxide was
absorbed by reacting with soda ash. The reaction produced sodium sulfate (Na,SO,) and
sodium bisulfite (NaHSOj3) solution. Then the solution reacted with lime in the precipitation
tank to avoid scaling of precipitates such as calcium sulfite (CaSOj3) and calcium sulfate
(CaS0,) in the packing tower. The precipitates were separated in a solid-liquid separator.
The clarified alkali solution was then circulated to the scrubber. The advantages of this

equipment are (1) high removal efficiency of sulfur dioxide, (2) decrease of the clogging
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problem in the packing tower and (3) decrease of wastewater discharge problem due to
circulation of scrubbing solution in the system.

The concentration of sulfur dioxide was initially 6,000-8,000 ppm and decreased
continuously during operation. Therefore the system was designed to operate at the
highest efficiency of 96 percent at the beginning and reduce to 45 percent at the following
time to obtain sulfur dioxide concentration of 400 ppm or lower according to the emission
standard.

This operation took 20-30 minutes for 4 x 5 x 2.5 m3 of the fumigation room. -

Authors.

00/1134

EARTHAYAPAN, Manus, RAJRATANARAK, Boonserb, VAIROJANAWONG, Thanit,
JANSOD, Apichart, SAENGSING, Arunrath, THONGKHUM, Thavee, IMRATANA, Yongyuth,
SUPRAPATPOKA, Nara, TATPROM, Chaichana, PINTHONG, Porapol, PREMPRASONG,
Somsuk, SOOKSRI, Kanokkul, ASASUTJARIT, Chanakan, SRISARACAM, Boonsiri,
TANGSONGSUWAN, Siriluck, SUTHIDATH, Sinenart, PRASEARTPHONG, Booncherd,
DITSORN, Lilit and SOMNUK, Peerawat. The design of the plastic injection mold for
industries. Res. Proj. no. 41-12, Rep. no. 1, 2000, 94p. (In Thai) (PA)

Key Words: Plastics mold, Design, Plastic injection moid, Mold flow software.

A study on design and construction of plastic injection mold using CAD/CAM/ICAE
was carried out to compare parameters which have effects on the quality of the products
such as weld line, warp, shrinkage, injection time and temperature between the predicted
result executed by the Mold Flow software (CAE) and the result obtained from the product
of plastic injection mold. The two-plate mold are used for production of medium and thick
wall specimens while three-plate mold are used for the thin wall specimen. It can be
concluded that the product or the specimen with 10 mm thick and complicate shape would
give unstable predicted result while the thin and medium wall specimen with 3-5 mm give

the reasonable result. - Authors.
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METAL AND MATERIALS TECHNOLOGY

00/1135

EAMCHOTCHAWALIT, Chutima, CHEWASATN, Suthiporn, YAMPAYAK, Narong,
JEERAPAND, Chalermchai, SAE-UNG, Noppharit, DOUNGDAW, Saengdoen and
CHAROENPORNPITAK, Prasong. Development of ultrasonic cleaner for medical
applications. Res. Proj. no. 41-09, Rep. no. 1, 2000, 104p. (In Thai) (PA)

Key Words: Ultrasonic cleaner, Clean technology, Lead zirconate titanate,

Transducer materials, Medical apparatus.

Ultrasonic cleaning is one of the most highly effective and efficient methods for
cleaning variety of tools and parts. The ultrasonic energy is introduced into cleaning
solution and causes formation of cavitation were bubble in solution is expanded and
implodes as a result of ultrasonic energy. The cavitation provides an intense scrubbing
action that leads to accelerate the cleaning speed. Moreover, the bubbles are small
enough to penetrate into even microscopic crevices, cleaning them thoroughly and
consistently without harming to surfaces or structure of materials being cleaned.

Thailand Institute of Scientific and Technological Research (TISTR) has developed
the ultrasonic cleaning technology in 2 areas. One is the transducer material and the other
is the electrical circuit for cleaning applications. Transducer material made by TISTR is
lead zirconate titanate (PZT) doped with Fe and Ba using mixed oxide technique. The
doped PZT r esulted in high dielectric constant of about 1200, Q,, = 815.18, k, = 0.66,
Dy = 295 x 107 CIN, f, = 59.75 kHz, f, = 69.075 kHz, Z, = 3.223 Q, Z, = 0.194 kQ. The
density of the sample is about 7.65 glcc.

Ultrasonic cleaner developed by TISTR produces frequency of 45 kHz, consumes
electrical power about 35 watts, output voltage 700 volts peak and it is suitable to use with

electrical current of 220 V¢, 50 Hz., single phase. - Authors.
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PHARMACEUTICALS AND NATURAL PRODUCTS

00/1136
ARTCHAWAKOM, Taksin, VATANAKUL, Jiraporn, VILAIRATANA, Parinya, SUASA-ARD,

Kornkaew and ZUNGSONTIPORN, Siriporn. Study on toxicity of Arbus precatorius as
rodenticide. Grant (I) Res. Proj. no. 39-06, Rep. no. 1, 2000, 13p. (In Thai)

Key Words: Toxicity, Abrus precatorius, Rodenticides, Rattus norvegicus,

Abrus seeds, Rats.

Adult albino rats (Rattus norvegicus) were tested for oral toxicity with ground abrus
seeds (Abrus precatorius). The seed was ground to powder and injected into the stomach
of the rats at the rates of 150 and 200 mg/rat. Results obtained from the experiment
showed that the 150 mg treatment was not lethal to the rats, but that at the 200 mg
treatment, 50 percent were killed by loss of appetite, bleeding from the nose, anus, and
eyes, congestion of ears, foot-pads, claws, hemorrhaging of the lungs, stomach and
intestines, and 19.8 percent average body weight loss, leading to death within 2-21 days.
Results from the experiment also showed that the average effective dose was 762.43
mg/kg of rat body weight.

On the other hand, abrus powder extracted with 70 percent ethanol and evaporated
by vacuum until crystallization, then dissolved in distilled water and injected into the
stomach at the rates of 500, 1,000, 1,500 mg/rat had no effect, the treated rats merely
showing reduced consumption, and recovery after 2-5 days. From palatability test, the
mixture of wheat flour, fish meal, dry ground coconut and fine bran at the rates of 8 : 0.5 :
0.5 : 0.5 by weight respectively were mixed with 3, 6, 9, 12 and 15 percent ground abrus
seed. Results showed that they were not lethal to the rats. When treated with 50 percent
ethanolic extract ground abrus seed at the rates of 5, 10 and 15 percent with the same
mixed bait, only the poisoned bait of 15 percent extract ground abrus seed showed 20

percent lethality and 59.1 percent maximum body weight loss. - Authors.
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00/1137

LIMPANUSSORN,  Jakkrapong, SEMATONG, Tuanta, KHAOYNOG, Wichian,
BANCHONGCHITARACHAI, Sungwan, KOPRASERTSAK, Achara, THUMNAMUANG,
Tawich, JARUJAREET, Khanok-on, PHOONSIRI, Chantara, VONGCOKESOONG,
Somnuek and SASSANARAKKIT, Suriya. Acute oral toxicity study of food colouring agent
from Anabaena siamensis code ANCG 1709. Res. Proj. no. 41-01, Rep. no. 1, 2000, 9p.

(In Thai) (PA)
Key Words: Toxicity, Food colouring, Anabaena siamensis, Blue-green algae.

Acute oral toxicity study of food colouring agent from Anabaena siamensis code
ANCG 1709 was conducted according to Limit test, OECD guidelines (1993). Ten mice
(ICR mice, outbred strain), 5 males and 5 females, 8 weeks of age, were used in each
group. Mice in the experimental group were gavaged with suspension of the test sample at
the dose of 2,000 mg/kg body weight, and control mice were dosed with distilled water at
the equivolume as the experimental group. All mice were observed at 1/2, 1 and 3 hours
after dosing and once daily for 14 days.

Growth rate of male mice were significantly higher than that of the control mice (P =
0.033) after treated with the test sample at the dose of 2,000 mg/kg body weight for 14
days. In contrast, growth rate of female mice were significantly lower than that of the
control mice after dosing for 7 days (P = 0.008).and 14 days (P = 0.008), respectively. No
toxic signs and no mortalities occurred during 14 days of observation period. None of them

showed gross pathological changes at necropsy. - Authors.

00/1138

SASSANARAKKIT, Suriya, NARANONG, Nuanpan, CHOOCHOTE, Veena, BOONRANG,
Supot, SAMAN, Premsuda, SIRISATTHA, Sophon, KOPRASERTSAK, Achara,
LIMPANUSSORN, Jakkrapong, CHAISAWAT, Surasit, THUMNAMUANG, Tawich and
JARUJAREET, Khanok-on. Production of natural colours from algae for food industry.
Res. Proj. no. 41-01, Rep. no. 2, 2000, 89p. (In Thai)
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Key Words: Natural colours, Algae, Blue-green algae, Food industry, Food colouring,

Anabaena siamensis, Carotenoid, Phycocyanin, Toxicity, Pigments.

This experiment was conducted on the production of colorants from blue green
algae for food industries. The ninety-five strains of blue green algae from culture collection
unit in the Thailand Institute of Scientific and Technological Research (TISTR) was selected
for their high growth rate and high pigment content. It was found that Anabaena siamensis
gave the highest two pigment contents which were carotenoid and phycocyanin, at 3.54
mg/l and 79.9 mg/l respectively. They were cultured in media at optimized conditions for
growth and pigment content, using the BG-11 medium that contained more K,HPO, and
MgSO, with physical factors such as white light intensity at 4,000 lux, temperature at 30-40
degree celsius, and aeration at 3 vwm. The optimized method for phycocyanin extract was
the chemical one using CaCl, 0.1 m or NaCl 0.2 m; the ratio of fresh cell weight : extract
was 0.75 : 1 for 2-4 hours. The carotenoid was extracted by using ethyl alcohol at the
concentration of 99.8 percent. The main carotenoid composition found was beta-carotene.
Acute oral toxicity of food coloring agent was studied. The result showed that no toxic signs
and no mortalities occurred during 14 days of observation period. No mice showed gross
pathological changes at necropsy. Although the chemical reagents induced cyanobacteria,
intensified high light (5,000 lux) revealed more effectively in increasing the pigment content
of phycocyanin to 112 mg/l and the carotenoid content to 17 mg/l. The pigment of
phycocyanin was precipitated by ethyl alcohol (99.8 percent). [t was stable at pH 5-8 and
tolerated at the high temperature not more than 60 degree celsius. When adding the
organic acid such as citric acid or concentrated sucrose syrup, the phycocyanin possessed
higher stability and tolterance of high temperature. For the carotenoid, adding of vegetable
oil and BHT 0.02 percent could increase more stability. The food colorants from blue green
algae obtained from this experiment could be used as a mixture in concentrated sucrose

syrup as a soft drink (cream-soda flavor) or some food and Thai sweets. - Authors.

00/1139

SUNTORNTANASAT, Taweesak, CHAWANANORASEST, Khanittha, THISAYAKORN,
Krittiya, LIMPANUSSORN, Jakkrapong, TANTRAWONG, Arkachai, = THISAYAKORN,
Charus, SEMATONG, Tuanta and TAPANAWAT, Penmakha. Development of food
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supplement products from Boesenbergia pandurata (Roxb.) Schitr. and seed capsular of

Ocimum canum Sims. Res. Proj. no. 41-02/3, Rep. no. 1, 2000, 25p. (In Thai) (PA)

Key Words: Boesenbergia pandurata, Ocimum canum, Food supplements,
Pinostrobin, Monosaccharides, Kra-chai, Maeng-lak,

Antipyretic properties, Toxicity, Zingiberaceae, Labiatae, Medicinal plants.

The chemical constituents of crude hexane extract from the underground parts of B.
pandurata (Roxb.) Schitr. (BP) were isolated and purified by column chromatographic
technique. Pinostrobin was found to be a major component. Monosaccharides were
discovered in the seed capsular mucilage of O. canum (OC) by paper chromatographic
technigue.

Preliminary antipyretic studies of the test samples of BP and OC at the same doses
500 mg/kg body weight, compared to positive control (Paracetamol at the dose 250 mg/kg
body weight) were conducted in pyretic-yeast induction Wistar rats. The antipyretic
activities of Paracetamol, BP and OC were 88.9 percent, 39.0 percent and 44.4 percent
respectively. By immunizing male Wistar rats with sheep red blood cell (SRBC) for
immunostimulatory study, rats were divided into three groups: (1) Experimental group was
gavaged with BP and with OC at the same doses, 500 mg/kg body weight. (2) Positive
control group was gavaged with Decaris 150 mg® at the dose 5 mg/kg body weight and (3)
Negative control group was gavaged with suspension base.

The percentages of the detectable antibodies against SRBC in rats, gavaged with
Decaris®, BP, OC and base suspension were 91.7 percent, 75.0 percent, 75.0 percent and
0 percent, respectively. They were carried out by hemagglutinating test (HA test).

The acute oral toxicity study of BP and OC (limit test, OECD guidelines 1993)
showed that the growth rate of treated and control rats were in the same ranges. No toxic
signs and no mortalities occurred. None of the rats showed gross pathological changes at

necropsy. - Authors.
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00/1140

SASSANARAKKIT, Suriya, SIDTHIPOL, Jaruwan, THUMNAMUANG, Tawich, WUNG-
DHEETHUM, Romanie, CHAISAWAT, Surasit, TUNVIRACHAISAKUL, Visha, SOMCHAI,
Praphaisri and ATTHASAMPUNNA, Poonsook. Bio-insecticide from neem for household
use. Res. Proj. no. 41-03/4, Rep. no. 1, 2000, 31p. (In Thai) (PA)

Key Words: Neem, Insecticides, Ants, Anoplolepos longipes, Solenopsis gemnata,

Cockroaches, Mosquitoes, Bamboo beetle larva.

The experiments were conducted on the application of neem extracted solution as
bio-insecticide for household use. The experiments had 3 parts. The first part studied the
effect of neem extracted solution for application as spraying for ants (Anoplolepos longipes,
Solenopsis gemnata), poison baits for cockroach and solution for mosquito larva and
bamboo beetle larva. The second part studied the method to discolour the neem extracted
solution and the final part studied the economic feasibility of the products. These
experiments were conducted at the Biotechnology Department, Thailand Institute of
Scientific and Technological Research (TISTR).

The result showed that the neem extracted from Agricultural Department at the
concentration rate of active ingredient (azadirachtin) 2,000 ppm could kill ants (Solenopsis
gemnata) but had no effect to cockroach when spraying directly. The problem of the neem
solution was the dark brown colour and the bad smell. Which could be best solved by
extracting the neem seed by using ethanol at the ratio of 1:2 seed and ethanol respectively.
The results obtained was the solution which contained azadirachtin 214 ppm. This solution
applied at 1-2 percent could kill ants and mosquito larva completely and decrease the rate
of bamboo bettle larva at 50 percent.

The effect of the chemical reagents to discolour the neem extracted solution by
activated carbon (C), ozone (Os) and hydrogenperoxide (H,O,) showed that most of these
reagents could reduce the colour of neem solution but had an effect on reduction of active
ingredient content of the solution. The discolouring method of neem extracted solution by
diluting with water and mixing with surfactant sustance showed that the solution could kill
the ants completely. Besides, the solution was colouress and had no effect to the

contacted area thus being suitable for household use. - Authors.
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00/1141
DISAYABOOT, Pornsawarn, BUNNAG, Pittayapol, SUYANANDANA, Puangpen, CHAI-

SAWAT, Surasit, KONGCHATREE, Phasuk and CHALERMPAK, Pramruth. Quality
assurance system of herbs for local industry and export. Res. Proj. no. 42-01, Rep. no. 1,

2000, 75p. (In Thai)

Key Words: Medicinal plants, Quality Assurance System, Herbal, Spices, Export,
Technology transfer, Organic farming, HACCP, GMP, CFR, Codex.

The main purpose of this project is to transfer the quality assurance technology to
herbal producers and herbal product manufacturers for export. The project has conducted
many of the technology transfer activities such as :

- Drafting an Organic Farming Standard Guideline.

- Conducting a training course on the "Quality Assurance for the Process of Herbal
Plant".

- Giving advise on "Quality Assurance System--Implementation and Consultation of
HACCP, GMP, CFR and Codex" to some spices and herbal food manufacturers.

- Collecting field samples of spices followed by laboratory test for contamination

findings. - Authors.

00/1142
Pharmaceutical and Natural Products Department. Pre-clinical research and development
on Thai medicinal plant, Cissus quadrangularis L. as a drug for treatment of acute-

hemorrhoids. Grant () Res. Proj. no. 42-01, Rep. no. 1, 2000, 108p. (In Thai) (PA)

Key Words: Medicinal plants, Cissus quadrangularis, Hemorrhoids,
Thin layer chromatography, Densitometer, Phet-sang-khat,

Physico-chemical properties, Toxicity, Vitidaceae.

The pre-clinical study on Cissus quadrangularis L. as a drug for acute-hemorrhoids
treatment was conducted. The physico-chemical properties of the raw material which

collected from 3 suppliers were assessed and used for setting the standard of the raw
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material. Thin layer chromatography (TLC) study corporated with densitometer, gained the
fingerprints which aided the primary quantification of the raw material and the finished
products. The products passed the acute oral toxicity and sub-chronic toxicity tests,
conducted on the test animals. The drug was foumulated as enteric film coated tablets.
The size, color and shape of the tablets are equivalent to the drug of choice which was
mentioned by the clinicians. The data and the tablets obtained will be forwarded to the

expert medical group for clinical study. - Author.
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4
a w o

avalszaigAng, oamsy; sihwudes, n3%; 1139130, AuUneT; WU, FUNT; 2 Iangs, auiln
v

uay mauinde, g500.  nsAnwenuiuRudrunduvesmsdaauemsnamedtiity

UNNIYEY Anabaena simensis IWA ANCG 1709 lunyduing. Tasan133989 n.41-01, 5189 1uniiu

1, 2543, 9 ut. (PA)
o W A& v ad o a & A o
ANNUITON mmwaumusmuwm, ﬂ’J”IﬁJ!‘L"L!W“H, AHOUDINT.

msdnyiaud ufufounfuvesmisFnauernsinans i 1Guunudes
Anabaena siamensis SWd ANCG 1709 @31 Limit test Y84 OECD (1993) 1¥mydudnswus ICR,
outbred strain 81 8 da1¥ nauaz 10 &3, maf s &2 uaz mendle 5 @1 teudretenaaeuly
nynguneassluvuia 2,000 Jadniw/nTansy simiind uaztlewindu AudSnasdeuni
lundunanes) lunynqueivgy. Funaoimsvyiinm Y2, 1 uaz 3 $2Tue wdadleudiods
NANBY uazaEmﬁ'aﬂi'uazﬂgdnﬂi'uﬁwiaﬁu 14 4.

WanINAaes  ymagiaanmueiudn Tagendmylunguatuguedislitisd Ay
ana (P = 0.033) dlodunana 14 u wasnnldFuaisnagouvuia 2,000 Nadnsu/mnlaniy
s, Tuvazfinymadedsasnsnsayduladinimylunquauguesiteddynis
and ifledaunana 7 Ju (P = 0.008) taz 14 U (P = 0.008) mwd1ay waennlduarsnagen. la
HUMYUTAAI8INIIAALNATA 9 A0DATZEZIIAINIINANDY HAZIINNIITUGATYIN (gross pathology)

329 linudsAnindvesedoazmielu. - fuas,
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v A a a 4 aa o
MAUINAD, q387; & ITUBY, UIAWTIN; FTHA, I, Yause, quett; auu, nlsugar; AsAsNe,

9 o

4 QQ’Q A

) (-7 ~ Qs = Q o/ /s Qv‘ =y
Tana; aedsziaagdng, dons; auﬂqﬁﬁmf, Tngway; YoaTaq, qIaNT; MU UL, NIY uaz
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AWAUT PnasutuFevssantuiteineenansuazmalulaturadsuma’lneg (an), hims
d’l g a  as 9/ d' ] ¥ 1
mziasdlunasamiziieaia 300 dadans Taolégases BG-11 #lild NaNO, wum
1 v o =1 a ~ @ ] o d’.& A 1 =y a
AMIWAORUT 4. siamensis HmanTgduTandasiniimeiugoy ao fimmsnsydula
Sz 0.886 dodu, mammsdIvalweniiuld 790 TadnfuAas uazmisdunlsfivesd 3.86
. 3 [
JeAnfwans.  Wethamdenumnziasaluemsgas BG-11 Aililfiy  NaNO,  ualdw
K,HPO,3H,0 0.06 n§1/aas, MgSO,.7H,0 0.075 niwans, Usumanuilunsasiusudui 7.5,
g Y, o o1 Y v v o a 0 Py 9 P
iz eenielduasduinnududunas 4,000 dnd, Hguwgll 35-40° @, Usas g Ive1mAh
dy - Y= = 7 ~ = nd' &
3 wm musadEesveeysunalaa 100 aas. msadamsd W Ta leeiiuimunzanlagizms
o o/ 1 J 1 a 9]
maniife n131d cact 0.1 Tumifue Nact 0.2 Tumd TudadiuadaadelSummsana
0.75 : 1, Hsvwznmana 24 42 Tus TdUsumans I Inleniugeqa 0326 Tulasndu/dinddas
drumsualsivesaaunsaaialdlaslfiofaueansgedinnududu  99.8%, Usu 200
a ans o J 1 ~ '3 - = =] a oA s o
fadaas/niuwad, tazwuhmsniduesddszaoundnae dawalsfiu 3.79 Tadniw/niuwaa.
I =y T s W 3 1 [y v ] A
mnameuanuiuRvvesameiunydving  wuh liidluduanedenyTaghinuemsia
Unaaneaszeznannaey nazluwueinisAadndneeioaznieluvesdad.  msdminig
= =) v 9/ 9/ S d 4 = ) oo
waaTsdvesamsedlens 1dasmiivy Tu@ounaelsd, TmAsuezFmauaziessnuenTy-
s a ' % Qo 9/ ' 9 A A n' dg’ v % o Y d' g 9
flediasa awnsarni ldmmseaeasdidsnsunuvy.  uansEniinleuasnn TNy
v o ] o a - A a wooAa
5,000 And aunsasniimsadeesd 1dTinugege Ae 1das I Taleeriu 112 Tadniu/idas
4 a A v oA = { ° a =
uazasualsiivess 17.0 dadnsuaas. a3 Wlaleeriuild sihlduTgnilasnisanazneu
o w1 @ S ) £ Aady v o A & '
SeudiufuneanegasNaAINEUTU 99.8% Feansad ladaumdesiammilunsanie 5-8
I 9
nasnuanZen bifu 60° @, msiAunsadasnfiaududu 0.02% niertharaduduilvmsd
2
~ LYZEN Yt K LY

' Y R 0 ' a s ' g ¥ A
]Jﬂmﬁ3JU@%u@aﬂ?1u5@um 60 . vlﬂﬂ‘lm ﬁqua'ﬁl!ﬂjﬁﬂuﬂﬂﬂ'}ﬂﬂ'}']ﬂ151‘”“1““7‘%“?135“13

o Y = F=1
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Y ]
awasssundnaamswawsnhudludsaulusimoududu  Tesdgudenduug-
T u3sgUIRvUIA 750 Hadaas, Hdununiswaeil 36.76 VM/vIA, IV ERMINZANAD 39
~ a 9 A = dyw 7 P
1mAne, Isasimsasuunulsyimdesay 16 uazszezAunu 2.7 ¥ wennniidaldiiudna

yuy Ing Iddnnarsytian1fgunginnuieu ligunmin. - dues.
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qunstuenaad, Widnd; wvuzusesey, viivgy Aaens, gl avlymasel, Snswe;
FUATNNA, B3TATY; Naens, 95a; lrumey, iWeua tay grudand, awwe. msiande-
AT HRIMITNNNILING (Boesenbergia pandurata (Roxb.) Schltr.) UAZINAAUNSAN (Ocimum
canum Sims.). Tnsensived n.41-02/Tasemsdenii 3, euniui 1, 2543, 25 ¥ith. (PA)
fduides: nazye, wiauuedn, Haasusiatue s, hamiBaaen,

wiluaTasDu, ayulns.

= Sy ° Y a RS ad s o <3 1 as
mMsfAnwIMuAlaenmsuenuasi IiuTgnlagisaeaui Insunlansdlvesdiuadn
Y @ o o . . < @ A
fedriazaeenruUeIHInT ¥ BN (BP) W Pinostrobin ifiusedilsznaundn, iiievinig
[~ o -, o
Anueendszneumuniivasnuiioniudauusdnuis (0C) Tagdtuhiles IasunTans il wuas
» g
szinmhaauas.
] I ) v s i v 5
msfnEImaN T IMwidlesduvesn e mIs0an 19 (antipyretic) TuMyuIwus Wistar
{ { o a d as a a w oA s
fgnmiignildinaeins lddtad mendeninmsileunydas BP e 500 Tadniw/nTaniy
¥ 2/ 9y
iwtindalumsuvivaeeiy, uazdle OC e 500 Nadnswnlansu vmwmtindalums
2{’ =) =1 s v - a ' dy
uvruaeefiu Wisudeudundu positive control Nilounylunguiifae Paracetamol wu1A 250
aa o oo y Y4 a & sd o Y . .
fadnswilansu hwiindaluasuvauaesiy, wuesidudnawamisoanld (antipyretic)
Y94 Paracetamol, BP 1ing OC n’ﬂu 88.9%, 39.0% Lne 44.4% MudIaL.
4 *
AIUNTNATBUATINAUVBIAIBENNATOUNY 2 HilA TUMIANIAUNIUVB4I 19N
#1933 Hemagglutinating test (HA Test) 19vyu1aWus Wistar iweld), nszqugifuiumy (immuni-
P a ] Y ]
zation) TAEN1I DA ANBAIAIYBIAE (SRBC) Iaeania, udtloudledanaaey BP vua 500
v ¥ ¥
fadnsw/nlansu imiinddludisuviunesiiu taz OC ¥ 500 Aaaniw/nlaniy vmiln
»
dlumsvaesity lunyudazngunniudadedsu s Ju. 1% Decaris 150 mg® iiudaeds

[] ¥ []
nSeudsuiilinanan (Position control)  azl¥msuviuassiugiui hilidretranaaewiiu
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[ 9
dretratfs e 1vinaay (negative control) W31 Decaris 150 mg® , @108 1anAaaUNa 2 viin
v
1 = 1 @

uazaIsUYIUARENUFIU UNaAen13a5 19 antibody ABINAIRBALAING 91.7%, 75.0%, 75.0% HAZ
0% ANAAY.

nsanyanuduRuRsuwduves BP uaz OC AT Limit test Y89 OECD (1993) Tu

v A Y At a a [~/ a 4 3 o

vynaney, WUy 185u BP uaz oc Tuvinafidnw1 aunsaeiadu Tafluiln@ilemsuny
wylunquaduny, uaglinunyuaaseimsiadlndla q aaeaszeznisnaaes, uazn1sfugns

1A (gross pathology) 3529 hinudAalndveteisazmelu. - fuas.
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a A a ° a [V a o a =
mausnfe, g501; Andwa, 91305501; hwudles, niy; widsssy, sudld; Featad, qsdn;

9

a

audszdoana, 3; aule, UszIne’ uae daoduilung, yugu. msanannazmuie oy

pazidaunasluthuy. Tasansdsen n.41-03/Tasemsdesh 4, 1euntiun 1, 2543, 31 Hi.

(PA)
o9 d‘ [] v
fMAUSeY : AzIA, e19LNAY, VA, HUAIATY, g9, uea 1S K.

1d¥i1msnaasenaneuilsedninmvesasadaaziminenistesiumdauuaslutu
TagnsRanuuuudufadunanazuyasey, msviudumsefivdmivuasany, uaznsidluy
a o O,I 9! ] z Qs Sl£ = as
simsazanslumsidagmigaazuea i, wensniiudsId@nyimsensredvesasana
azimuazasanmanuiiulyldmassugmans Tasshnimaass o dewlfidnsmalulad
Fanw, aoniudseInenemaasuazmalulatuvsdszmea lne, wanisnaasanumsl¥aisana
{ ~ i = a d a
VINESAN 1A9NNTUINIMTINYAT  NANNRNTUYIMITongNFozANSNAY 2,000 ppm
aunsoawald  ualigwisadiiauuasmwls.  msldmsadaazeiitlynuiosduazndu
9
Y] 9 [ a, [ o ]
aariudeIdimsanadedt Imilaeldueanseed lamsafatiniududuvesars 214 ppm.
v 14
asaenaninududu 1% awisodidaue gnigdld, dauneald liasdenanannsodiia
1 a 4 oy
18%ewaz 50. drumsnensdvesasaiaazmdlsnansuey, nale ey uazas lalasou-
'3 g A 9 9 as A 1 = a ] 9
weseenlad finarhldasanaazeilidoe uamsenssdvesaisanaazaawalidsunm
P a LY cg [ :‘ Y ]
aseengnitdTimanas. auiumsifesemsanaazaidioimazmswanaisduly dewald
asanaavadidszaninmlunsddauuasazdanuminzaniisziharsaenanunlyiums

flosfunazivanuaslutin. - fuas.
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o o 4
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3999 0.42-01, s1eunTUN 1, 2543, 75 N

A

AAuEes : ayu'lng, ssuwlszdugunin, nisdeeen, WSnurs, w3n'ne,

mstenoamnaTulad, INYaATeUN3 S,

& w4 ' o @ P Y =
TasamsiijutuiinsaieneamalulodnsdszfuguamIdumnuasnsfudaayulns
A oo '8 Y NYo = ~ Ao w a
wazeammnIsumInaasuainaayulns,  wozldduiumslufinssuiidy lludmasio-
A5 Aun:
- 158031 Standard Guideline ¥9RNATFIUINYATEUNTE,
Y Yt A a s Yq 9 b
- msdaldtimeusuiFeenisdssiununmvesdnmn 1 Iduninsasnsuazdaule.
Yo o A o o
- anlswusiniensignilesyuuilsy fugmnin HACCP, GMP, CFR Hiag Codex 14
iiaamMATTMIATBUMALAzIATaa I A TNy TS,
& y Py 1 » 1
- pnassudemsaremstudennngdunid, msdudeumuniiuazmstudlen
Memenn  vesdansansnuiaasninlng suannsothwanisnanes W IddwuswnTss-

au'ld AenssuveeTasanisdeeglusynanduilums. - duss.
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3 Y a o 's = a e aa I~ o
AN TR HAANUNTT TN, ﬂ"l'i'éi)EJW@IH']"Uuﬂ@uﬂﬁuﬂ“ll'f]\?ﬂ'l!llﬂ’lnﬂﬂuuleﬂW‘lf‘iﬁﬂ“N']ﬂ

dol¥salsnSada1ang. Tasemsditen 0.-1.42-01, 31800 URTUR 1, 2543, 108 Nl (PA)

o ¥ d’ o b A o ey P=| s 4 a
fAuses : mrsdeana, ayulng, Sadarmns, guautiamunil-dand, anuiluiy.

9/ v
nsanu13seTuneuaifinvesayu Insmrsdeaname 1iduninu Tsnsadarmans
== t P a = a o v as 3 [} & 9
TaeAnymaundsnuauiiamund-Aand  vesoyuInamysdeanann 3 uwdelng &9y
fmuanasgiuiiesduiagan. n13Any1193% Thin layer chromatography (TLC) $93A1 densito-

A Y . o a . ‘ﬂy 9 s = a w d o @
meter 1MBIWNIN fingerprint A msuatuauaumwiesduvesiagaunasnaaduyidusogy.
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