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- AUTOMOTIVE TECHNOLOGY CENTRE

90/843

PEUKSAKONDH, Manit, ROHITSUK, Taweesakdi,, RUBSIRI, Larb,
YOTHEEKANA, -Jitkasem, PANTURAKS, Anek, NUJYU, Surat, HOMDOKMAI,
Taweesakdi, GERDCHAI, Sumroeng, SKULJAWPRAYOON, Siripan. 'The
reduction ‘of damages on cars caused by driving in flooding con-
ditions. Res. Proj. no. 31-08, Rep. no. 1, 1990, 135p. (In Thai)

Key Words:: "floods, Cars, Siam Technology University,
Damage reduction.

The research for the reduction of damages on cars caused by
flooding conditions was divided into two categories. ' The first
one was the research jointly performed between Thailand Institute
of Scientific and Technological Research (TISTR) and Siam
Technology University. TISTR's function was mainly in adminis-
trative work while Siam Technology University was responsible for
engineering work. The main research activities aimed at
permanent sealing of components to prevent leaking in of water.
The second category was the task that was solely done by TISTR
concentrating on identifying the probability of damages to any.
component of the car when driving through flood streets and the
causes of those damages would be verified. The reduction of
damages was done by installing add-on-devices which could be
easily installed and removed with low investment cost and the
method was a temporary measure. The result of the study showed
that the car which was seldom driven on a flooded road at the
depth of not more than 50 centimetres with a surge of waves not
higher than 20 centimetres would not be subjected to significant
damages. The only exception to this was the malfunction of high
voltage ignition system in a gasoline engine and the damages to
alternators and starting motors in both gasoline and diesel
engines. In general, cars which are driven on flooded roads with
all the electrical equipment working will take high risk of
alternator damage whereas the damage to starter motor is . little.
The damage mainly occurs from the result of rusty parts and
failure of rectifiers. Starter motor failure is usually caused
by the forming of rust on the parts resulting in: field coil
failure. The occurring damages of these two electrical com-
ponents could be reduced by either sealing or encapsulating
method, but the result of which would be excessive heat generated
from unadequate cooling air flowing through the units when the
car returns to its normal running condition.
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A car running through flooded streets for a short period - of
less than three hours a day without proper maintenance afterwards
would possibly acquire a certain degree of -damage, and such
damage ' would increase to. 90 percent if part of the car has
submerged in the ‘water, four. times a day. However, the starter
motor which is more durable would acquire a ‘90 percent damage

only 'if " the car has run through the flood 15 times ‘& day.

" Encapsulation of such equipment could reduce the damage; and in
case of a negative result; -the equipment should be completely
sealed. In addition pressurization should be applied to obtain
higher degree of efficiency. - Authors.

BIOTECHNOLOGY.  DEPARTMENT .

90/844

ATTHASAMPUNNA Poonsook SIRIANUNTAPIBOON, Suntud, PATTANAVIBUL,
Slrlphong, OPATPATANAKIT ; Yanin, HANBANCHONG, Ankana SHEEVA-
CHAROEN, Uraiwan. Productlon -on. animdal feed from cassava and
agrlculture by-products.. Res. Proj.  no. 26-28, Rep. ho. 1,
(Protein enrichment of cassava for animal feedlng) 1990, 73p.
(In Thal) o

Key Words: Feeds, Cassava, Rice straw, Rice bran,
Leuceana leaves, Urea, Fermented foods,
Poultry manure, Agrlcultural by- products
Cattle Sllage,

The objectlve of the study was to develop high qual;ty
cattle feed from cassava and other agricultural by-products and
to use the feed for long term feeding trlals. The. study was
d1v1ded into s parts:

1. Pretreatment of rice straw: The. experlment was de81gned
to determine the optimum level and reaction time of -alkali treat-
ment on rice straw to improve digestibility. The rice straw was
treated with 6 levels of NaOH (0, 2, 3,.4, 5, 6 percent) by
allowing the straw to react with alkali- for 1 - 3 days. The
results on in vitro organic matter dlgestlblllty of the alkali-
treated straw suggested that in order .to increase the nutritive
value of rice straw the optlmum level of NaCHl was 5 percent while
the reaction ‘time was 2 days. .
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2, Feed formulation: The experiment was carried out to
determine the level of ingredients to be included in the prepara-
tion of the silage and the time for ensiling. Variables of main
ingredients on NaOH-treated rice straw, cassava and poultry
manure were : 60, 50, 40 percent: 30, 20 percent: and 30, 20, 10
percent, respectively, and the ensiling time ranged from one day
to 60 days. From the results, two combination (NaOH-treated rice
straw, cassava, and poultry manure) of 50:30:20 and 40:30:30 at
the ensiling period of 60 days were tentatively selected for
further study.

The total digestible nutrients and the dry matter digesti-
bility of formulae 1 and 3 were significantly higher than those
of formulae 2, 4 and 5. The crude protein digestibility of
foumulae 3 was highest but there was no significant difference
among .. formulae 3, 4 and 5. Based on the results obtained from
the digestion trial with rams, fourmulae 3 and 5 were selected to
conduct long term feeding trials with cattle.

3. Feeding trials: An experiment was carried out at an
experimental station to study the effect of the two selected
silage, formulae 3 and 5, on the growth performance of crossbred
(3/4 Holstein Friesian x 1/4 Native) growing dairy cattle for a
period of 22 weeks. Fifteen animals were assigned to 3 treat-
ments. Animals in treatment 1 were fed with para grass
(Brachiaria mutica) as a control group. Those in treatment 2 and
3 were fed with formulae 3 and 5 silage, respectively. Average
daily gain of animals for treatments 1, 2 and 3 did not show
significant difference. Also little difference was found on feed
efficiency per kilogram weight gain in terms of dry matter and
crude protein. The feed efficiency in term of total dlgestlble
nutrients of treatment 3 was 5.82 kilograms which was signi-
ficantly higher than that of treatment 1 and treatment 2 but
there  was no difference between treatments 1 and 2. The health
of the animals in all treatments was found to be normal ' as
evaluated from the results on the average packed cell volume
blood urea nitrogen and haemoglobin.

4. Technology transfer: The technology developed has been
transferred successfully to farmers in rural community. Feeding
trials using new formulated silage containing NaOH-treated
straw:cassava:manure:urea:rice bran:leuceana leaves at the com-
bination o©f 25:20:25:1:10:19 were carried out under farm condi-
tion in the village for a period of 29 weeks. No significant
difference .on the weight gain between the 2 treatments. The
average daily weight gain was 0.6 kilogram per head for the straw
plus concentrate mix fed and 0.57 kilogram per head for the
silage fed. The feed efficiency per kilogram weight gain in term
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of dry matter of the silage fed (11.19 kilograms) was signifi-
cantly higher than that of straw plus concentrate mix fed (12.74
kilograms).

_ 5. Mlcroblolog1cal study: The change of microbial popula-
tion in the silage during ensiling was determined quantitatively.
The numper of yeasts, molds and coliform. decreased with the
increasing ensiling time and were not detected at the end of
-ensiling: period of 2 months. The lactic acid bacteria became
domlnant .at  the end of ensiling period with the populatlon of
8 x 108 per gram of silage. - Authors.

90/845

SOMCHAI, Praphalsll HANJANGSIT,., Likit, YAGASKANONG, Somchal.
. Fermentation test of bagasse by baling at the size 1 x 1'x' 1 m3
: Class. . Invest. no, 31-10,, Rep. no.,2, (Preservation of bagaSse
by mlcroorganlsms in dry system) 1990, 33p. (In Thai) CONFI-
DENTIAL. o

Key Words: Bagasse Lactobarlllus sp., Bagasse preservation
Baling, Dry System, Microorganisms.

CHEMICAL, INDUSTRY DEPARTMENT

90/846

NUTALAYA, .Kesara, ARUNYANAK, Silpachai, MEECHEUN, Vachara,

TRAKUNMAHACHAI, Boonchai, SITTHITRAI, Prawalwan, EARTHAYAPAN

Manus, PRASERTPONG Booncherd MATA, Permsuk, STHAPITANONDA,

Kannika. Process improvement in rurber band 1noustry vulcanlzaa
tion of rubber band tuke in hot alr tunnel. Res. Proj. no.30-03,

Rep. no. 2, (Development on production of rubber), 1990, 43p,’(In
Thai) '

Kéy Words: Natural rubber,. RLbber band, tube, Vulcanization,
Rubber pand 1ndustry, "Hot alr tunnel
Hot air vulcanizing sSystorni.

Thailand Institute of Scientific ard Techknological Research
(TISTR) designed and constructed a hot air tunnel equipment for
vulcanizing rubber band tube using data based on the laboratory
egquipment. The tunnel, 6-metre long, was equipped with chain
roller conveying system.. Air passing through a heating plate was
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circulated with an air blower and distributed at six outlets
along the tunnel. Rubber tubes were experimentally vulcanized at
150 degree celsius for 10 minutes applying different .conveying
systems. 'Vulcanizing time was also varied. The resulting rubber
tube was then tested for its tensile strength, elongation and
tear strength. From :the result it could be noted that rubber
tubes were well vulcanized when applying both aluminium tube and
supporting iron meésh with chain roller conveyor. The optimum
condition was at 150 degree celsius for 10 minutes. The
resulting rubber tube contained tensile and tear strength of 128-
135 and 19-23 kg/cm2 respectively and elongation at break of 600~
700 percent. The hot air vulcanizing system and equipment
should, however, be improved to obtain a better and consistent
quality rubber band product using appropriate technique and
economic consideration. - Author.

90/847

STHAPITANONDA , Kannika. TISTR research and development on
natural rubber products during '16 September 1985 to 20 July 1990.
Res. Proj. no. 32-03, Rep. no. 1, (Development on production of
rubber), 1990, 70p. (In Thai)

Key Words: Natural rubber, Rubber dam, Natural rubber sheet,
Reservoir lining, Salt field lining, Vulcanization,
Rubber band.

For many years the price of the natural rubber (NR) has been
low, then in 1985, wvarious government offices were assigned by
the Cabinet to solve this problem. TISTR was assigned by the
Minister of Science, Technology and Energy to conduct R & D of NR
in order to promote -the local factories for using much more NR.
R & D of NR products have been carried by TISTR as a top-down
project since December 16, 1985 and rubber dam has been also set
up as a sub-project on pilot scale production. During 1986-1990
many activities were accomplished and many products were
developed. The interested R & D products are NR .sheet for
reservoir lining, MR sheet for salt field lining and research
work on vulcarnization of rubber band by hot air. Moreover, the
manufacture of some chemicals for rubber industries such as
Ca (NO3)2 and CaCO3 were also developed. - Author.
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90/848

JENVANITPANJAKUL, Peesamai, EUR-AREE, Ampon, SRIKUMLAITHONG,
Sumalai, ASA, Somnuk,. MUNSAKUL, Supatra. Consultation on the
Installation of Solvent Extraction Plant. Class. Invest. no.
33-21, Rep. no. 1, 1990, 6lp. (In Thai) CONFIDENTIAL.

Key Words: Vegetable oils, Solvent extraction plant,
Soybean oil.

90/849

JENVANITPANJAKUL, Peesamai, SRIKUMLAITHONG, Sumalai, PRACHASRI,
Tanase, . ONPAKDE, Prachun, . RUNGHIRUNRUK, Kanita, MUNSAKUL,
Supatra. Factors affecting on the synthesis of fatty esters from
palm stearine. Res. Proj. no. 29-15, Rep no. 3, (Diversification
of palm oil), 1990, 31p. (In Thai)

“Key Words: Plam oil, Palm stearine, Fatty esters,
Transesterification, Isoperopyl palmitate.

Transesterification between palm stearine and isopropyl
alcohol has been carried out in the laboratory. Factors
affecting on the yields and purity of the fatty esters were
examined.  The factors were type and amount of catalyst: molar
ratio between alcohol and palm stearine; and reaction time. The
reaction using sodium methoxide as catalyst gave higher vyield
than using acid.catalyst, and that product also contained less

- impurities.

The reaction rate using alkali catalyst involves several
limited factors. Consequently, transesterification in a , semi
pilot scale was. conducted by using acid .catalyst. Considered
from that of laboratory: scale which gave. highest yield the
reaction conditions were 32:1 molar ratio, 9-11 percent of H S0,
and 8-10 h reacticn time. Results from both scale were simifar.

In. addition, isopropyl palmitate.(IPP) was fractionally
distilled from esters by molecular still. The fatty acid com-
position of the distilled isopropyl palmitate was as.. follows:
Cg 12:0, C 14:0, C 16:0, C 18:0, C 18:1 and C.18:2 1.8, 2.1,
80.9, 0.5, 12.9 and 1.8 respectively. - Authors.

90/850

RUNGHIRUNRUK, Kanita, SRIKUMLAITHONG, Sumalai, JENVANITPANJAKUL,
Peesamai, MUNSAKUL, Supatra. The study for determination of wax
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content in sunflower oil and rice bran oil. Res. Proj. no.32-01,
Rep. no. 2, 199G, 20p. (In Thai)

Key Words: Wax, Sunfiower oil, Rice bran oil,
Turbidimetric method, Turbidity.

Turbidimetric method for determination of wax content in
sunflower and rice bran oil was studied. 0il were heated to 120
degree celsius, filtered and after cooling, added to weight,
50 g, of mixture solvent (oil/acetone). Turbidity was then
measured by turbiditymeter and its wax content was read from a
previously prepared calibration curve. It was easy and rapid
method giving reliable results. - Authors. i

ENERGY TECHNOLOGY DEPARTMENT

90/851

ENERGY TECHNOLOGY DEPARTMENT. Guidelines for.energy conservation
is Asianwood Co.,Ltd. Res. Proj. no.33-13, Rep. no.l, 1990, 8p.
(In Thai)

Key Words: Energy conservation, Asianwood Co.,Ltd,
Energy losses,

Engery audits and analysis of the ASIANWOOD CO., LTD. were
carried out. ‘Sources of energy losses as well as pragmatic
approaches for the energy efficiency improvement are identified,
together with economic considerations.

The factory mainly consumed 91,000 kWh of electricity,
costing about 163,C00 baht per month. The power factor and the
maximum power demand were determined at the ranges of 0.73 and
330 kW respectively, and load factor of the transformer agreed
well with the appropriate standard.

The "‘electric power losses due to low power factor and the
high average monthly peak power demand, could be reduced through
installing 150 kilovar capacitor across the transformer, to
increase pover tactor to 0.95 which would require an investment
of 70,000 baht. ‘These improvement would totally save energy
cost of 106,000 baht per annum. - Author. '
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907852

ENERGY TECHNOLOGY DEPARTMENT. Guidelines for energy conservation
in Chantaburi Tor Sua Factory... Res. Proj. no.33-12, Rep. no. 1,
1990, 14p. (In Thai)

Key Words: Energy conservation, Chantaburi Tor Sua Factory.

Energy audits and analysis of Chantaburi Tor Sua Factory

with an annual capacity of 620,000 metetr per month of nylon net
and 70 ton per month of plastic cord were carried out. '
' The factory malnly consumed 324,170 kilowatt<hour’ of
electr1c1ty, costing about. 489,000 baht per month. ' The power
factor, load factor and the maximum powetr demand were determined
at the ranges of 0.83, 0.70 and 700 kw. It was also found that
the electric power losses due to operating at low load in the
transformer, low power factor and the high average monthly peak
power demand that effects to the low load factor.

The electric power 1losses could be reduced through (i)
operating with two of three existing units of transformer by
removing off low and high veltage lines, (ii) rearranging the
appropriate work schedule of switching hlgh-power motor to 600
kw, (iii) 1nsta111ng capacitors for increasing power factor up to
0.95. This would result in an energy savings of 170,800 baht per
annum. - Author.

90/853

ENERGY TECHNOLOGY DEPARTMENT.. Guidelines for energy saving in'New
World Department Co.,Litd. . Res. Proj. no.33-14, Rep. no. 1, 1990,
7p. '{In Thai)

Key Words: -Energy conservation, New World Department Stores,-
Energy losses..

Energy audits and analysis for the New World Department "
Stores. Co. Ltd. have been carried out. Sources of Enérgy losses
and methodologies for energy efficiency - improvement are
identified with economic evaluation.. -

The New World Department Store Co. Ltd: totally consumed
1,000,000 kWh of electricity costing about 1.6 million baht per
month. Energy losses were found about 20,330 kiwh/month, or 2.0
percent of the total consumption. These . losses were due to
operating with low-efficiency cooling units, insufficient pro-
tective radiation from skyroof of the building, excess number of
transformers and skyroof lighting bulbs used.
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The energy losses could be reduced through (i) operating
with two of the three existing units' of cooling system with
higher efficiencies, (ii) wusing only one of the two existing
2,500 KVA transformers, (iii) further shading the skyroof to
reduce radiation gain-and (iv) arranging skyroof lighting system
at appropriate positions. These totally contribute to energy
savings of 20,300 kWh costing at 25,000 baht/month. - Author.

FOOD INDUSTRY DEPARTMENT

90/854

MOLEERATANOND, Wiboonkiet, ANANTRUCKSAKUL, Pensiri, PATITAS,
Pornpattra, SUKSANGPLENG, Sompong, SUYANANDNA, Puangpen,
JARAYAPAN, Auchareeya, CHATKET, Inthrawut. Preliminary study on
chilling process of ready-to-serve durian. Res. Prcj. no. 30-17,
Rep. no. 1, (Technology development for exporting durian and
pummelo), 1990, 98p. (In Thai)

Key Words: Durian, Fruit preservation, Export Chilling process
Packaclna

The ready-to-consume type of fresh durian aril had been
developed 1in order to solve existing problems that hamper fruit
quality such as unriped or overriped whole fruits when reaching
consumer and pungent odor of durian while transporting through
air cargo. This process contributes to the reduction of freight
cost by means of removing the heavy and spiny skeleton {(carpels)
of - the fruits, extending shelf life and providing a ready-to-
serve fruits as value added product for export.

Two varieties of durian which are normally used for exports,
namely, "Chanee" and "Mon-Tong" were studied. The result in-
dicates that close control of the respiration rate as well as gas
and moisture transmission rate through packaging covered with
transmission barrier, precooling of fruits, good sanitation,
handllng and -control in the progessing line and suitable type of
primary and ‘secondary packaglrgs are of importance. The fruit
aril packed in proper packaging and plastic film was further kept
in chill room at 2 degree, 4 degree and 8 degree celsius. It was
found that the quality of fruit aril could be stored at least 48
days for Chanee variety and 30 days for Mon-Tong variety at 2
degree celsius under suitable conditions as compared to the fresh
control without dJdifference. Compiled information and data on
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physical and thermo-physical properties (e.g. size, shape, weight
lcss=dur1ng storage, freezing point, specific heat and amount of
co, build up), chemical analysis (e.g. moisture content, total
sugar reducing sugar and fat), microbial analysis, and sensory
evaluation (e.g. overall acceptance, flavdur, texture, odor and
color).” Simulation studies for transporting through air cargo
using dry ice and condition similar to refrigerated container via
sea were investigated. Types of packing both primary and
secondary packaging in the form of corrugated fibreboard box
stacking in chill room as well as recording temperature history
during storage were conducted. Other information on refrigera-
tion capacity and power requirements including test on southern
durians were reported. These information would be useful for
commercial scale operation for export purposes. - Authors.

METAL AND MATERIAL TECHNOLOGY DEPARTMENT

90/855

CHOTIMONGKOL, Ladawal,  PUPRICHITKUL, Chittiporn, TANTIGATE,
Chutima. Development of hard ferrites for loudspeakers.
Res. Proj. no. 31-04, Rep. no. 1, (Research of Metal and Material
Technology Department), 1990, 134p. (In Thai)

Key Words: Ferrite, Speaker magnets, Loei, :
Barium isotropic ferrite, Ceramic magnets,
Barium carbonate, Ferric.oxide

The ceramic magnet of barlum isotropic ferrite (BaFe 0, )
is studied and prepared from initial raw materials of ferric
oxide (Fe;O3) and barium carbonate (BaCoy) by the ceramic pro-
ceéss. Properties of barium ferrite powder and the magnets are
controlled by selected conditions in the process, such as
calcination (1,000-1,100 degree celsius), milling (5 to 20 h) and
pressing (1-3 t/cm?) etc. Therefore 1t is simple to prepare
ceramic magnets of various qualities for wider application i.e.
speaker magnets (sound bulb), small motors, holdings for toys,
etc. together wi.th, the study of hystere51s loops and magnetic
property of maqnetsa:

The cuallty of prepared magnet is comparable to . the com-
mercial magnets and meet the general standards (i.e. JIS, etc.).
In addition the preparation of magnets from barium 'carbonate,
extracted from barite in Changwat Loei 1is also performed.
- Authors.
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90/856

MEECHUMNARN, Korrakoch. . Effects of chemical cleaning procedure
for removal corrosion products to dissolution rate. Res. Proj.
no. 32-07, Rep. no.l, (Research and development of anti-corrosion
materials), 1990, 34p. (In Thai)

Key Words: Corrosion products, Chemical cleaning solution,
Diammonium citrate, Metals, Dissolution rate.

Study was conducted on‘chemical cleaning solution to remove
corrosion products on metal surfaces. In this experiment common
carbon steel and cold rolled steel were used. According to IS0
TC/WG 156 the diammonium citrate solution was recommended to
remove corrosion products on steel surface. Study on- factors
which had effected the dissolution rate was also conducted.

From the experimental results, factors which had - effected
the dissolution rate when using diammonlum citrate solution were
solution temperature, specimen holder and used solution. - Auther.

90/857

MEECHUMNARN, Korrakoche Interactions between organic polymers
and metal surfaces. Res. Proj. no. 32-07, Rep. no. 2, (Research
and development of anti-corrosion materials), 1990, 73p. (In Thai)

Key Words: Alkyd resin, Melamine alkyd resin, Polyacrylic acid,
Corrosion products, Organic polymers, Iron phosphate,
Zinc phosphate, Zinc calcium phosphate,
FT-IR scanning electron microscopy, Metals.

The investigation was conducted on interactions between
three kinds - of organic polymers--alkyd resin, melamine alkyd
resin and polyacrylic acid-- and four types of metal surfaces--
iron phosphate, =zinc phosphate, zinc calcium phosphate and
degreased surface--by using instrumental analysis such as FT-IR,
scanning electron microscopy, -eté. ' It was found that the COOH
groups of the polyacrylic acid and alkyd resin reacted with iron
oxide layer and phosphate coatings of steel surface. The effect
of the surface treatments on the adhesion of organic polymer
coatings and corrosion of coated steel were examined. It was
found that' the treated’ metal surface had good bonding with
organic coatings due to high- adhesive strength, and also
corrosion occurred on surface being treated with phosphate more
than on surface not being treated. - Author.
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PHARMACEUTICAL, AND NATURAL PRODUCTS DEPARTMENT

90/858

ATTATIPPAHOLKUN, dMontree, WASUWAT, Sasithorn, AHMADIP, Pattra.
Extraction and purification of stevioside from Stevia rebaudiana
Bertoni. Res. Proj. no. 30-01, Rep. no. 1, 1990, 15p. (In Thai)

Key Words: Stevioside, Stevia rebaudiana, Medicinal plants,
Extraction, Purification.

Extraction of Stevioside from Stevia rebaudiana Bertoni has
been studied in Pharmaceuticals and Natural Products Department.,
A new extraction procedure which is simple and economical has
been established. The procedure consists of two simplified
steps: one is methanol extraction -and the other is recrystalliza-
tion. As the result, the Stevioside of 91 percent purity and its
yield of 3.12 percent are obtained. In comparison, the yield of
the new established procedure is 1.88 percent lower than that of
the procedure published in the Japanese Patent No. SHO 52-11087.
However, the presented procedure is preferably practical and
applicable for industry.since a few simple steps using locally
available chemicals and facilities are involved. - Authors.

90/859

LIMPANUSSORN, Jakkrapong, -WASUWAT, Sasithorn, SOONTORNSARATUNE,
Pattama, SANGHIRUN, Saipin, BANCHONGLIKITKUL, Chuleratana,
CHANCHANA, Chularat, PHUTSRI, Nathamas, SUNTORNTANASAT, Taweesak,
PHOONSIRI, Chantara, EKPANYAKUL, =~ Galayanee, BOONPUCKNAVING,
Somnate, CHAMCHAANG, Wilaiporn. .Screening of Azadirachta indica
A. Juss and Brucea amarissima Desv. for antimalarial activities
in mouse. Res. Proj. no. 30-22, Rep. no. 1, 1990, 21ip. (In Thai)

Key Words: Azadirachta indica, Brucea amarissima,
Medicinal plants, Malaria, Antimalarial activities.

~ Solvent-free extracts .obtained from the bark of stem and
leaves. of Azadirachta indica A. Juss. and the fruit of Brucea
amarissima Desv. were screened for antimalarial action using
Plasmodium berghei in outbred Swiss albino mice. The plant
extracts were adminstered at the maximum tolerated dose level at

1 to 1 of LD50 dose for four days:(from day 0 to day 3) by
10 5 ;
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oral, by intraperitioneal or by intravenous route.. The A. indica
extracts showed the parasite suppression from 0-47.6 percent and
64.1-90.9 percent for B. amarissima extracts by oral route,
whereas the intragaritoneal and intravenous injection of :some
extracts of both plants showed low act1v1ty and some extracts no
activity. - Authors,

90/860

SOONTORNSARATUNE, Pattama, WASUWAT, Sasithorn, SEMATHONG, Tuanta.
The anttiinflammatory effects of a topical preparations of phlai
oil/Plygesal on carrageenan-induced footpad swelling in rats.
Res. Proj. no. 30-22, Rep. no.3, (Research and development in new
tropical anttiinflammatory drug from Phlai Zingiber cassumunar
Roxb : Sub-project no.l), 1990, 8p. (In Thai)

Key Words: Phlai oil, Zingiber cassumunar, Phlai cream, Phlai,
Medicinal plants, Anti-inflammatory effects.

The antiinflammatory effects of a topical. preparation of 14
percent phali oil cream (Plygesal) were studied by using the
method described by Winter et al. . (1962), and comparing closely
with two existing products having been used by physicians, 5
percent phenylbutabone cream and 1 .percent diclofenac diethyl-
ammonium gel. ~The results revealed that the antiinflammatory
effects’ of Plygesal cream was relatively closed to that of 5
percent phenylbutazone cream, slightly less effects to that of 1
percent diclofenac diethylammonlum gel during 9 hours, and during
10-11 hours the results revelaed the same. - Authors.

90/861

SUNTORNTANASAT, Taweesak, AHMADIP, Pattra, WASUWAT, Sasithorn,
JANTHORN, Sirinan. In vitro study of phlai oil releasing from
plygesal cream. Res. Proj. no. 30-22, Rep no. 2, (Development of
the industrial proauctlon of.. pharmaceutlcals from Thai tradi-
tional pharmacopoela Phase II) 1990, 17p. (In Thai)

Key Words: Phlai, Zingibg; cassumunar, Medicinal plants,
Phlai oil, Phlai cream, Plygesal cream.

Pharmaceutical and Natural Products Department (PNPD) of
Thailand Institute of Sc1ent1f1c' and Technological Resedrch
(TISTR) had conducteo a research on Thai medicinal plant "phlal"
(Zingiber cassumun - Roxb.) and developed Plygesal cream since
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1977 to be used for ant11nflammatory,' mascular pain, bruise and
sprain,

The - pharmacok1net1cs of phlai oil releasing from Plygesal
cream to the skin was studied in this éxperiment, according to
Plakogiannis M.F.'s method, by using cellophane membrane (cut off
point 1,000) to substitute human skin. The result revealed that
the release of phlai o0il varied with time. It was found that
within 6-hour period, 1.1644 g (or 25.65 percent) of phlai oil
‘was released from 32.4600 g of Plygesal cream. - Authors.

90/862

WASUWAT, Sasithorn, SCONIORNSARATUNE, Pattama, ROJANAPHODI, Wanee,
CHAMCHAANG,  Wilaiporn, = 'PONGPRAYOON, Ubonwan, LIMPANUSSORN,

Jakkrapong, NANDHASRI, Pranee, PHOONSIRI, Chatara,.SATAYAPUNT,

Chammean,  BANCHONGLIKITKUL, Chuleratana, CLANSAP, Prapaipat,

SANGHIRUN, Saipin, JARIKASEM, Siripen. A study on spermicidal

efficiency of Thai indigenous medicinal plants for utilization in
contraceptive drug. Res. Proj. no. 30-22, Rep no. 1, 1990, 30p.

(In Thai) -

Key Words: Spermicide Terpinen-4—ol Azadirachtavindica}

aAndroqraphls panlculata Plper sarmentosum,
Curcuma longa, Piper betel, Allium ascalonicum,
Alpinia galanga, Zingiber cassumupar,
“Allium sativum, Medicinal plants, Garlig,
-Contraceptive activity.

The screening on spermicidal efficiency on 11 Thai indi-
genous medicinal plants, Azadirachta indica A. Juss, Phyllanthus
'Urinari Lia Quiscualis indicum Linn., Androqraphis paniculata

betel Llnn., Alllgm_ascalonlcum L., Alllum satlvum L A5;01n1a
galanga L. Swartz, and Zingiber cassumunar Roxb., against to
sperms revealed two 1nterest1ng medicinal plant substances, they
were essential oils from Alpinia galanga and Zingiber cassumunar.
The yields of essential oils from A. galanga and Z. cassumunar
were 0.1 percent and 0. 9—1 4 percent respectively.

Terpinen-4-ol which was reported to possess antifungal pro-
perty had been extracted from Z. cassumunar. Terpinen-4-ol, the
essential oils from A. galanga, and from Z. cassumunar had been
tested for sperm1CLdal effect against to sperms and human sperms,
and compared closely with the results obtained . from Delfen
(Nonoxynol-% 5 percent cream). The results revealed that
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teripen-4-0l gave better results than that of essential oils of
A. galanga and 7. cassumunar, and gave the same results as Delfen
at the concentration of 2.5 percent. Thus, terpinen-4-ol was
selected to be studied for this project. o

The essential oils from A. galanga, Z. cassumunar and
terpinen-4-ol had been studied for mutagenic effect, using Ames'
Test against Salmonella typhimurium TA 98 and TA 100, the results
of the three substances revelaed no mutagenic effect.

Primary irritation of terpinen-4-ol 10 percent cream to
penile mucasa of male rabbits: using Draize method revelaed
negative result.

Gross pathological and histological "appearance on vaginal,
urinary bladder, uterus, ovary, kidney, liver, in rabbits, after
treatment with cream terpinen-4-ol 3 percent, 5 percent and 7
percent - at 1 ml by catheter every day, - for 10 days, -revealed
normal for hind part vaginal, urinary bladder, uterus, overy,
kidney and liver.

LDg, of terpinen-4-ol indicated 3.55 g/kg for male mice, and
2.5 g/kg for female mice.

Terpinen-4-o0). cream 5 percent and 10 percent had been
successfully developed for contraceptive study in rabbits, the
results revelaed the ova were fertilized 3.96 percent for
terpinen-4-ol cream 10 percent, comparing with the effect of
Delfen (nonoxynol-0 5 percent) that the ova were fertilized 4.44
percent. _ s .o
From the above results, even ' though terpinen-4-ol had
spermicidal effect against to sperms and human sperms in vitro,
but still could not give, in vitro, complete contraceptive acti-
vity in rabbits, thus it was not sutiable to be transferred  to
clinical study as a contraceptive drug in human. - Authors.

- TECHNO-ECONOMIC DIVISION

90/863

HONARK, Chalermchai, RATASIRAYAKORN, Ponparn, SIRIPONGSAROJ,
Kriangsak, NUMCHAISEEWATANA , Sakda, CHERDCHAI, Kannika,
VANANUVAT, Sumparn, SUKASEM, Prasert, POUNGTANASARN, Chaiwat,
MUSIKAWATR, Kosol, JAREANRAT, Viyada, LUSITANUSON, Nutjuta,
‘MUNGDEE, Pissmai, ,IYARA, Soawanee. Traffic volume and origin-
destination - survey on the first stage expressway system. Res.
Proj. Grant (E). no. 31-04, Rep. no. 1, 1990, 137p. (In Thai)
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Key Words: Traffic volume, Communication, Expressway,
Vehicles, First stage expressway System.

The survey of traffic volume on the First Stage Expressway
System (FES) was conducted at 15 point stations during 6.00 a.m.
to 10.00 p.m. in June 11, 12, 15 and 17, 1988, and the interview
of FES's users at 15 entrances of the FES during 6.30 a.m. -
9.30 a.m., :11.00 a.m. - 01.00 p.m., 03.00 p.m. - 6.00 p.m. and
8.00 p.m. - 10.00 p.m. in June 18, 19, 22 and 24, 1988 waS“é}so
done accordingly. The result of this survey would be useful -~ to
improve the FES. :

Results of the survey indicated the number and type of
“vehicles in each period at each survey station and section of the
FES. Moreover, it also indicated prupose of the trip, the number
of passenger, the commodities on load, including origin and
destination of the trip. - Authors. '

90/864
SIRIPONGSARGJ, Kriangsak, MUSiKAWATR, Kosol, SUKASEM, Prasert,
MUNGDEE, Pissmai. = The:influence of économic factors on accept-

ance to agricultural technology by farmer : a cdse study  of
soybean. Res. Proj. no. 30-05, Rep. no. 1, 1990, 64p. (In Thai)

Key Words: Agro-technology acceptance, Chiang Mai, Sukhothai,
Soybean, Technology transfer.

The objectives of +this study are to know the existing
general situation .of agro-technologies being used in soybean
cultivation and to find out the influence of economic factors to
the acceptance of the farmers ln Chlang Mai and Sukhothai
Provinces.

The comparatlve study of the acceptance level of agro-
technologies in soybean cultivation between Sukhothai and Chiang
Mai indicated that the technology transfer in Sukhothai was
higher than that of Chiang Mai. This might be caused by various
factors as follows: firstly, irrigation in cultivation areas, in
Sukhothai most of the cultivation areas were non-irrigated ' while
in Chiang Mai were irrigated: secondly, the size of cultivation
areas, -the size of cultlvatlon areas in Sukhothai was larger than
that in Chiang Mai with an average value of 22.61 rai and 5. 80
rai per household respectively; thirdly, 1land ownership, 73.3
percent of farmers in Sukhothai had their own land while in
Chiang Mai were only 50 percent; fourthly, objectives in soybean
cultivation. of 93 2ercent farmers in Sukhothai grew soybean as a
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major crop while that in Chiang Mai grew only 12.5 ¢ percent'
fifthly, household income, the household income of the farmers in
Sukhothai was much nlgher than that of the farmers in Chiang Mai
with an average value of 38.317 B and 25,390 B respectively;
finally, investment loan, 68.6 percent of the farmers in
Sukhothai requested an investment loan when compared only 26.6
percent of the farmers in Chiang Mai.

Results from regression analysis, it was found that signi-
ficant 1nfluenc1ng ‘factors to the farmers- on agro—technology
acceptance were the household income, size of cropping area,
objectives, land ownership and investment'loan°

From the above mentioned study results, it could be con-
cluded that the pull factors had a significant influence to the
agro-technology acceptance of the farmers. These factors were
increasing income, size of cultivation area, growing soybean as
major crop, land ownership,  and a special loan service for
- cultivation. On the contrary, the push factors: establishing of
_quality farm products to be sold and lack of workforces in some
cropping seasons were less significant influence. - Authors.

THAI PACKAGING CENTRE

90/865

KAMOLRATANAKUL, Anchalee, SANSUPA, Sakkhee, . SRIBUPA,- Chavee,
THEPHASDIN, Anant. The .development of prototype package for
transportation and precooling of baby corn. Res. Proj. no.32-08,
Rep. no. 3, 1990, 34p. (In Thai)

Key Words: Baby corn, Packaging, Containers, Precooling.

This study presents the development of prototype package for
transportation and precooling of..baby corn. Three types of
package made of corrugated board were. developed. All prototypes
were RSC style and had the same outside dimension of 400 x 300 x
270 mm. Each of 100 g baby corn was pre-packaged in foam trays
covered with stretch film, and then packed in the prototype
boxes, each box could contain 48 trays. The prototype had side
ventilation of 3, 4 and 5 percent respectively. Evaluation of
strength and precooling properties of prototype and shelf life of
baby corn were carried out. The result indicated that among
three developed prototyves, the suitable one was the 4 percent
vent area which po3sessed a compression strength of 513 kgf.
Shelf 1life of pre-ocackaged baby corn after precooled and stored
at 10-15 degree celzius was 15 days.
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Although =~ the result was considered satlsfactory at a
moderate level, further development of prototype should be under-
taken in order to increase the precooling . efficiency. Field
tests should also be carried out to evaluate the practical use.
~ Authors.

20/866.

- KAMOLRATANAKUL, Anchalee, SANSUPA, Sakkhee, SRIBUPA, Chavee,
THEPHASDIN, - Anant.- ; ‘Precooling of baby corn after ~ packaging.
Res. ProJe ndt32=08;_Rep no. 2, 1990, 24p. (In Thai)

Key Words: Baby corn, . Packaging, Corrugated fibreboard boxes,
Precooling.

This study was conducted to observe the effect of packaging
to precooling of beny corn. Forced-alr cooling and’ foom cooling
of pre-packaged baby corn were “studied. The transport’ ' package
used in this experiment was a box made of corrugated board. The
box had outside dimension of 400 x 300 x 120 mm with three
ventilation vents of 40 x 15 mm on each side having an area of
3.5 percent. The produce was pre-packaged in foam trays covered
with stretch film in three different weights of 100, 150 and
200 g, thus making the net content of each box 2.4, 300 and 3.6
kg respectively. E

Result® of ‘precooling  under the coolant temperature of 15
degree celsius (coolant, temp.), 20 degree ‘celsius - (air-
conditioned temperature), and 28 degree celsius’ (amblent tem-
perature) indicated that the effect of forced-air ‘cooling and
room cooling on visual.shelf life of baby corn were nearly the
same. Forced-air cooling took less time, 1/2.7 to 1/9.3 times,
than that required for room cooling. The cooling time was
1nverse by proporticnated to the packing contents. It was
observed that the shelf life of produce after precooling was
affected by storage temperature and packing content° Pre-packaged
baby cérn sample which showed léngest shelf—lee was the 100 g
,retall pack° ‘After procooled and stored at 15 dearee celsius, it
could " pe" kept as long as 9 days with an acceptable quallty° -
Authors. '

90/867

PAKLAMJEAK, Mayuree, MANEESIN, Pattra,{.THEPHASDIN, Anant.
Utilization of corrugated fibreboard boxes as containers of fresh
frozen shrimp. kes. Proj. no. 32-08, Rep. no. 1, (Export package
for frozen shrimp! 1520, 56p. {In Thai) '
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Key Words: Shrimps,; Export, Packaging,
Corrugated fibreboard boxes.

Fresh frozen shrimp has been an important export product of
Thailand. The major markets are Japan, United States of America
and European Communities, Although the export of this product is
increasing, there are many problems involved including improper
packaging. Thus the government has specified the solutions to
these problems in the Production-Marketing-Employment Development
System Plan in the Sixth National Development Plan, and has
entrusted the Thai Packaging Centre, Thailand Institute of
Scientific and Technological Research, to improve the packaging
so that the product can be competitive in world market. '

The survey of local frozen shrimp manufacturing plants was
carried out in order to identify the existing packaging problems.
It was found that both individual and transport packages were
under standardization. For instance, there were improper size of
individual boxes, non-uniformity of packages, insufficient
strength and incorrect closure of corrugated fibreboard boxes.

The improvement of closure of corrugated fibreboard boxes
was studied on laboratory scale by using drop test as the com-
parative parameter. The result showed that the box being closed
by six strips of plastic tape which extended not less than 60 mm
over the box ends in addition to technically correct application
of the strips was more suitable in terms of product protection
and cost when comparec with the closing method being used at
present.

Another work to solve the major problems was conducting a
seminar on "Packaging Development in the South" for local shrimp
and corrugated fibreboard boxes manufacturers. The topics
covered quality and kraft products, corrugated fibreboard boxes,
packaging design, packaging trends in the future and packaging
quality assurance. The result of this study was disseminated as
well as some important points concerning the use of corrugated
fibreboard boxes for fresh frozen shrimp were also discussed.
- Authors. '

90/868
PAKLAMJEAK, Mayuree, SANSUPA, Sukkhee, TUMMANANDA, Kanjana,

SRIBUPA, Chavee. Flexible packaging of edible o0il. Class.
Invest. no. 33-05, Rep. no. 1, 1990, 28p. (In Thai) CONFIDENTIAL.

Key Words: Vegetable oils, Containers, Flexible packaging,
Packaging. Laminated multilayer film.
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major crop wh11e ‘that in Chlang Mai grew only 12. 5 percent°
fifthly, household income, the household income of the farmers in
Sukhothai was much nlgner than that of the farmers'in Chiang Mai
with an average value of 38.317 B and 25,390 B respectlvely,
finally, investment loan, 68.6 percent of thé farmers in
Sukhothai reguested an investment loan when compared only 26.6
percent of the farmers in Chiang Mai.

Results from regression analysis, it was found that signi-
ficant influencing factors to the farmers on agro-technology
acceptance were the household income, size of cropping area,
objectives, land ownership and investment loan.

From the above mentioned study results, it could be con-
cluded that the pull factors had a significant influence to the
agro-technology acceptance of the farmers. These factors were
increasing income, size of cultivation area, growing soybean as
major crop, land ownership, and a special loan service for
cultivation. ©Cn the contratry, the push factors: establishing of
quality farm products to be sold and lack of workforces in some
cropping seasons were less significant influence. - Authors.

THAI PACKAGING CENTRE

90/865

KAMOLRATANAKUL, ' Anchalee, SANSUPA, Sakkhee, SRIBUPA, Chavee,
THEPHASDIN, Anant. The development of prototype package for
transportation and precooling of baby corn. Res. Proj. no.32-08,
Rep. no. 3, 1990, 34p. (In Thai)

Key Words: Baby corn, Packaging, Containers, Precooling.

This study presents the development of prototype package for
transportation and precooling of baby corn. Three types of
package made of corrugated board were developed. All prototypes
were RSC style and had the same outside dimension of 400 x 300 x
270 mm.” Each of 100 g baby corn was pre-packaged in foam trays
covered with stretch film, and then packed in the prototype
boxes, each box could contain 48 trays. The prototype had side
ventilation of 3, 4 and 5 percent respectively. Evaluation of
strength and precooling properties of prototype and shelf life of
baby corn were carried out. The result indicated that among
three developed prototynes, the suitable one was the 4 percent
vent area which posséssed a compression strength of 513 Kkgf.
Shelf 1life of pre-occkaged baby corn after precooled and stored
at 10-15 degree ceicsius was 15 days.
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Although the result was considered satlsfactory at a
moderate level, further development of prototype should be under-
taken in order to increase the precooling efficiency. Field
tests should also be be carried out to evaluate the practical wuse.
- Authors.

90/866"

KAMOLRATANAKUL, Anchalee, SANSUPA, Sakkhee, SRIBUPA, :Chavee,
THEPHASDIN, Anant. Precooling of baby corn after packaging.
Res. Proj. no.22-08, Rep no. 2, 1990, 24p. (In Thai)

-Key Words: Baby corn, Packaging, Corrugated fibreboard boxes,
Precooling. :

This study was conducted to observe the effect of - packaging
to precooling of baby corn. Forced-air cooling and room cooling
of pre—packaged baby corn were studied.’® The transport : package
used in this experiment was a box made of corrugated board.. The
box ~h&éd outside dimension of 400 x 300 x 120 mm . with ..three
ventilation® vents of 40 x 15 mm on each side having an area of
3.5 percént. The produce was pre-packaged in foam trays covered
with stretch film in three different weights of 100, 150 and
200 g, thus making the net content of each box 2.4, 3,0 and 3.6
kg respectively.

Result of precooling, under the coolant temperature of - 15
degree celsius (coolant temp.), 20 degree celsius (air-
conditioned temperature), and 28 degree celsius (ambient tem--
perature), indicated that the effect of forced—alr cooling and
room coollng on visual shelf life:of baby corn were nearly. the’
same., ~ Forced-air _cooling took less time, 1/2.7 to 1/9.3 times,
thari ~that required for room cooling. The cooling time was
inverse by proporticnated to the packing contents. It  was
observed that the shelf life-of produce after precooling was

fected by storage temperature and packing content. Pre-packaged
baby corn sample which showed longest shelf-life was the 100 g-
retail pack. Aftér procooled and stored at 15 degree celsius, it
could be. kept as long, as 9 days with an acceptable quality. -
Authors.

90/867.

PAKLAMJEAK,  Mayuree,  MANEESIN,  Pattra, THEPHASDIN, Anant.
Utilization of corrugated fibreboard boxes as containers of .fresh -
frozen shrimp. Res Proj. no. 32-08, Rep. no. 1, (Export package
for frozen shrimp) 1580, 56p. (In Thai)
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