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BIOTECHNOLOGY DEPARTMENT

89/817

SOMCHAI,.Praphaisriq CHAOWNSUNGKET, Montri, CHBIEWCHANWIT, Thiti.
- Preservation of bagasse by microorganisms in dry system. Class.
Invest. no. 31-10, Rep no. 1, 1989, 37p. (In Thai) CONFI-
DENTIAL.

Key Words: BRagasse, Lactobacillus sp., Bagasse preservation,
' Dry system.

CHEMCIAL INDUSTRY DEPARTMENT

89/818

NUTALAYA, Kesara, STHAPITANONDA, Kannika, ARUNYANAK, Silpachai,
INWANG, Sanchai, MATA, Permsuk, MEEPRASERT, Nantana, VONGPANISH,
Pratum, MEECHEUN, Vachara, TRAKULMAHACHAI, Boonchai, PRASERTPONG,
Booncherd, EARTHAYAPAN, Manus, CHEOSAKUL, Ubolsri, SRIWANAWIT,
Jit. Development of natural rubbper products Part I: Production
and installation of natural rubber lining for water reservoirs.
Res. Proj. no. 30-04, Rep no. 2, (Development on production of
rubber), 1989, 102p. (In Thai)

Key Words: Natural rubber, Water reservoirs, Rubber sheet,
Waterticht linging, Rubber liners.

Thailand Institute of Scientific and Technological Research
(TISTR) coperated with private factories in developing mixed
natural and reclaimed rubber sheet used as watertight lining for
water reservoir to prevent seepage or contamination of saline
water from undergrouncd. — Physical properties of the sheet in-
cluding tensile strength, elongation at break, tear strength,
accelerating heat and water resistances, weathering resistance,
ozone resistance, water absorption, specific gravity, adhesion
strength and shear strength were tested and found to be com-
parable with the ones of synthetic rubber sheets except ozone and
weathering resisiances.
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TISTR also co-operated with the Community  Development
Department (CDD) in surveying, site selection and preparation for
the installation of the rubber sheet lining for reservoirs using
COD pond cesigns. For large ponds, TISTR used the whole factory-
seamed sheets and installed at the site by 200-300 local ‘people
and official workers unfolding and aligning the sheets together.
During 1987-88, TISTR has produced and installed seven natural
rubber liners w1tn sizer ranging from 10 to 10,000 cubic metres.
At present all of the ponds are in good condition and TISTR is
still following up the change of the rubber properties.

Various problems and recommendations are presented in this
report including the ones about laboratory experiment and guality
testing, factory processing, pond site preparation and in-

stallation of the rubber liners. - Authors.
89/819
SRIKUMLATTHONG, Sumalai, JENVANITPANJA(UL, Peesamai, SLAKA-

JORNJIT, Boonchu RUNGE IRUNRUK Kahita, ON-PUCKDEE, Prachun ASA,
Somnuk , MUNSAKUL, Supatra. Productlon of sunflower oil.on small
factory scale, and analyses of cake for animal feed. . ' Res. Proj.
no. 32-01, Rep no. 1, . 1989, 2lp. (In Thai)

Key Words: Sunflower oil, Vegetable oils, Feeds.

The production of crude sunflower oil on small factory scale
was accomplished by cooking the seeds at 90-103 degree celsius
and pressing with expellers twice. ' The oil yield from Hysun 33
grown in Chiang Mai province under the Oilseed Crops Development
Programme was 29.30 per cent while those from the. hulled and
dehulled of = locally-planted Hysun 33 were 39.80 and - 46.90 per
cent respectlvelyﬂ The effect of dehulling on the guality of oil
and cake was studied and found that after fibre content of ° the
seeds was reduced from 22.96 to 19.05 per cent, the better' "pro-
- duction capacity was obtained due to the removal of hull.
Although  wax content of the oil from dehulled seeds was 20 per
cent less its price was the same as that of hulled . seeds con-
taining 0.5 per cent wax content in the oil.
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The refining of oil on laboratory scale was carried out and
the results showed tnat chemical and physical properties of the
refined oil complied with the standard for edible oils and fats.
Better quality of dehulled seed cake was obtained due to ' higher
“‘protein and less fibre content.  Maximum inclusion levels in
livestock feed were increased from 3-5 to 8-10 per cent of the
total feed. - Authors.

'89/820

SRIKUMLAITHONG, Sumalai, JENVANITPANJAKUL, Peesamai, RUNGHIRUN-
RUK, Kanita, LEFLAKAGORNJIT, Boonchu, ASA, Somnuk, MUNSAKUL,
Supatra. Process improvement for small-scale sesame oil in-
dustries. Res. Proj. no. 29-~19, Rep no. 2, (Process development
of sesame oil production), 1989, 18p. (In Thai)

Key Words: Sesame oil, Chiang Mai, Nakhon Pathom,
Vegetable oils.

The process improvement of small sesame oil mills was con-
ducted for two factories, located in Chiang Mai and Nakhon Pathom
provinces and operated at the capacity of 200 and 100 tonnes per
annum respectively. The common problem of o0il loss in cake was
studied with close cooperation from the factory owners. The oil
obtained in Factory 1 after repressing the cake two times in-
creased to 33 per cent and the oil residue in cake was 32 per
cent. The maximum oil yield may be achieved by injecting 1live
steam to ground seed during steaming and maintaining the
hydraulic press in good performance.

Apart from loss of oil, foam formation and crystal precipi-
tation during storage were the urgent problems of Factory 2. The
productivity was increased by re-pressing the cake with a proper
hydraulic press. The amount of foam and time to defoam may be
partially reduced by pressing the seed without salt. To separate
the crystal precipitated during storage, the oil should be stored
in the tank for two weeks, then transferred to another tank. It
should be left in the second tank for two weeks before- 'packing.
- Authors.
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ENERGY TECHNOLOGY DEPARTMENT
89/821

ENERGY TECHNOLOGY DESARTMENI. A preliminary study on the utili-
zation of renewable energy as fuels for power alcohol production
from cassava. Res. Proj. no. 25-02, Rep no. 5, 1989, 49p. (In
Thai)

Key Words: Alcohol production, Cassava, Fuels, Renewable energy,
whon Kaen, WNakhon Ratchasema, Udon Thani, Roi Et,
Ubon Ratchathani, Chachoengsao, Chon Buri,
Prachin Buri, Chanthaburi, Rayong.

" An investigation on the potentials of using renewable energy
as fuels for power alcohol production from cassava was carried
out. The project areas covered ten provinces where cassava
fields exist and power alcohol plants were expected to - locate.
The study aimed at eveluating potential availability, fuel cha-
racteristics and conversion technologies of agro-industrial
wastes, fast-growing tree, solar and wind energy in the project
area.

The study revealed that cassava stem and root wastes were
most suitable in this stage for use as a boiler fuel for power
alcohol production due to its abundant availability, sufficient
heating ~value, efficient firing in existing waste boilers and
also its associated disposal benefits. A minor option could be
fast-growing tree wood which may be promoted to produce in the
project areas for economic supply reason. - Author.

85/822

ENERGY - TECHNOLOGY DEPARTMENT. Guildlines for energy conservation
in Chumpol Poakpan Fish iMeal Industry. Res. Proj. no. .30-11,
Rep no. 14, (Energy Conservation Consulting Project), 1989, 19p.
(In Thai) A
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Key Words: ©nergy conservation, Chumpol Poakpar Fish
' Meal Industry, Fish meal industry, Samut-Prakarn,
Energy losses.

Energy audits and analysis of the Chumpol Poakpan Fish Meal
" Industry, Samut-Pcakarn  with an annual capacity of 5,500 tons
were carried out. Sources of energy losses as well as pragmatic
approaches for the energy efficiency improvement are identified,
_together with economic considerations. ‘ ‘

The plant operating with thermal oil media consumed 780

kllogram of sawdust and 150 kWh of electricity per ton ‘of £ish

@l produced. Thermal losses were totally determined at 7.17 x
107 kcal/yr, or 37 per cent of the energy input. The major loss
was due to stack loss, accounting for 28 per cent, and the rest
was radiation loss on .the surfaces of furnace, thermal oil tank,
plpellne and dryer-. The maximum power demand load factor and
powder factor were determined at 116 kW, 87.5 per cent and 0.66
respectively. The - lower power factor suggested electric power
losses by large electric motors, and welding machines.

The stack loss could be reduced through installing a thermal
oil preheater usiny the combustion gas as a neart source, while
the radiation losses through insulating the surfaces of furnace,
oil tank and lower part of dryer. 3HBoth required a capital cost
of 222,200 Baht for an annual energy cost savings of 231,600 Baht
with a payback period of akout 1 year In addition, thc power
losses could ve reduced only through 1nstalling power capacitors
across large motors and welding machines. liowever, the reguired
capacitor size must be carefully determined to meet a new eco-
nomic setting of power factor. - Author.

89/823
ENERGY TECHNOLOGY DEPART TMENT. Guildes for energy saving in New
World Departmentstore Co.Ltd. Res. Proj. no. 30- 11, Rep no. 15,

(Energy Conservation Consulting Project), 1989, lépo (In Thai)

ey Words: ‘New Horld Department Stores Co. utd,
Energy conservation, Energy losses.
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fnergy audits and analysis for the New World Department
Stores. Co. Ltd. have peen carried out. Sources of Energy losses
and methodologies #or cnergy eificiency improvement are iden-
tified with econonic evaluation.

The New World Devartment Store Co. Ltd. totally consumed
1,000,000 kiwth of electricity costing about 1.6 million baht per

month. Energy losses were found about 20,330 kWwh/month, or 2.0
' per cent of the total consumption. These losses were due to
operating with low-efficiency cooling units, insufficient pro-
tective radiation from skyrocf of the huilding, excess number of
transformers and skyroof lighting bulbs used.

The energy losses could be reduced through (i) operating
with two of the three existing units of cooling system with
nigher 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 enercy
savings of 20,300 kWh costing at 25,000 Baht/month. - Author.

89/824

ENERGY TECHNOLOGY UiPARIMENT.  Establishment of solid waste in-
Cineration plant at Phuping Palace Chaing Mai. Res. Proj. no.
31-09, Rep no. 1, 198¢, 53p. (In Thai)

Key Hords: Wastes, Incinerators, Refuse dispasal,
Phuping Palace, Chiang Mai. Pyrolysis.

The Energy Technology Lepartment of the Thailand Institute
of Scientific and Technological Research (TISTR) has been
entrusted to concuct the project on establishment of solid waste
incineration plant at Phuping Palace, Chaing Mai Province. The
project comprises the design of solid waste incinerator, -building
and control system, supervision of the plant construction, in-
stallation of equipment and training the Phuping Palace's worker
to operate and to conduct maintenance of eguipment.

- The plant designed by TISTR is based on pyrolysis system
with two-stage combustion. Incinerator is capable of burning
200-30C kgs per hour of refuse. Such refuse incineration take



ABSTRACTS OF TISTR TECHNICAL REPCRTS 1589 7

‘place at temperaturz 550 degree celsius and the flue gases are
reheat to 800.degree celsius in a secondary chamber, in order
that pollutants .are liberated in the adsence of flue gas and
released into the atinosphere. Moreover the effort is made to
evaluate the costs of refuse disposal by incineration.  Ex-
perience has shown that the operational costs of such a plant can
be estimated about 0.96 baht per kilogram of refuse with 68 per
cent of moisture content. On the other hand, incineration creats
a significant amount of heat whichare presenthy wasted to the
atmosphere. With consideration of waste heat utilization ..the
economic value of the heat has increased tremendously. - Author.

FOOD INDUSIRY DZPARTMENT
85/825

WANTCHAYAKARN, Ruchie. CUATKET, Inthrawut, PATHOMYOTHIN, HWiwat,
JARAYAPAN, Aucharuya, ANANTRUKSAKUL, Pensiri. A survey of
tangerine in Pathum Thani province. Class. Invest. no. 25-07,
Rep no. 2, (Tropical fruit juice: tangerine), 1989, 45p. (In
Thai) CONFIDENTIAL. '

Key Words: Pathum 'Thani, Tangerines, Fruit juice.

METAL AND MATERIAL TECHNOLOGY DEPARTMENT
89/826

CHOTIMONGKOL, Ladawal, CUMPERAYARNONT Ninnart, PANKERDDEE,
Nongluck, - PUPRICHITAUN, Chittiporn, TRIBUMRUNGSUK, Ananya, MEE-
CHAMNARN, Korakoch, TANTIGATE, Chutima,  CHUTIVANITCHAYAKUL,
Nongyaw, MIGASENA, cakomtnep, MONGKALAKORM, Duangrudee, MASUTHON,
Sutipa. Scientific technigque for  improving color of  gem
minerals. Class. Invest. no. 31-27, Rep no. 1, (Scientific
technigue for improving color of gem minerals), 1989, 43p. (In
Thai) CONFIDENTIAL:. ' .

Key Words: Cems, Heat treatment method, Corundum,
Sapphire, Ruby.
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89/827

CHOTIMONGKOL, Ladawal, MI1GASENA, Pakomthep, CHUTIVANITCHAYAXUL,
Nongyaw, MASUTHON, Sutipa. Corrosion rate and its effect on

pineapple tin can. Res, Proj. no. 31-0Z, Rep no. 1, 1989, 91p.
" (In Thai)

Key Words: Canned fruit, Pineapple tin can, Corrosion.

This project was undertaken to investigate the corrosion
rate of pienapple can in various conditions.

Corrosion rates of pineapple can were stucied under various
conditions of syrup concentration, pH and temperature. The cor-
rosion rates from 4 different types of pinapple products--slice,
chunk, tidbit and juice--were between 2.60-74.60 mdd. The study
of corrosion rates of tin coating steel used for pineapple can
was also conducted in the syrup standard solution of 14-26°Brix,
pH 3-6, and temperature between 10-70 degree celsius, and the
corroion rates of 0.50-209.35 mdd were obtained. The results
showed that the rate of corrosion always increased with in-
creasing temperature and decreased with increasing syrup concen-
tration. However, the increasing rate of corrosion was slower in
the syrup of dilute acid than in concentrate acid and nitrate
content. - Authors.

85/828

METAL AND MATERIAL TECHMOLOGY DEPARTMENT. Researcn and develop-
ment of suitable materials for plastic mold making. Res. Proj.
no. 29-09, Rep no. 1, 1989, 244n». (In Thai)

Key Words: Plastic mould, Alloys, Polyprooylene Polyethylene,
Polyvinyl cnlorldes.

The project was sponsored by The National Research Council
of Thailand with an aim to assist the research and development of
suitable materials (metal and alloys) for plastic mould making.

Twenty-one alloys had been produced and tested for required
properties using seven imported stancard alloys. Heat treatment
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and. hard chrome plating of those alloys were &lso conducted.
Three types of plastic (PVC, PE and PP) and injection method were
selected for the production of normal number of cycles {10,000,
50,000 and 100,000 cycles) required in the Thai market.

Eventhough mainty factors such as mould design, product types
and production performance had influenced the main purpose of
this project, the result showed that most of the 1local made
alloys (TISTR) were suitable materials for plastic mould . making
that produced many kinds of plastic products for household use
with a mould 1life of up to one hundred thousand cycles.
Author. :

PHARMACEULICAL: AND NATURAL PRODUCTS DEPARTMENT
89/829

WASUWAT, Sasithorn, SOONTORNSARATUNE, Pattama, NANDHASRI, Pranee,
PUNRUCKVONG, Acharaporn, SUNTORNTANASAT, Taweesak, LIMPANUSORN,
Jakkrapong, JARIKASEM, Siripen, ROJANABHODI, Wannee, CHANTHORN,
Sirinan, CHENPANICH, Xrungkrei, TANTANAND, Sunthorn, SANGHIRUN,
Saipin, PHOONSIRI, Chantara. Research and development in new
tropical antiinflammatory drug from Phiai " Zingiber cassumunar
Roxb., Res. Proj. no. 30-2Z, Rep no. 2, 1989, 80p: (In thai)

Key Words: Phlai, Zingiber cassumunar, Medicinal plants,
' Anti-inflammatory drugs, Pharmacological study,
Toxicological study, Mutagenicity study,
Salmonella typhimurium, Phlai oil, Phlai cream.

Pharmaceutical and Natural Products Department of Thailand
Institute of Scientific and Technological Research (TISTR) con-
ducted research and cevelopment in new topical antiinflammatory
drug from Phlai, Zingiver cassumunay Roxb. since 1975. The oil
of Z. cassumunar was distilied and proved tco be an active anti-
1nflammato;yn The chemical components of Phlai oil were studied
and the results agreed with that reported by Lawrence (1970),
Casey (1971) and Baker (1875). . Tﬁe formulation of cream
externally used was developed and aglnc test and specification
study were also made.
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Pharmacclogical and toxicolegical studies on Phlai cil and
cream were thoroughly dJdone and the results revealed to be active
antiinflammatory. gy of the 0il was found to be 2.15 g/kg for
mice, 0.86 g/kg for rats and 0.825 g/kg for rabbits. No toxicity
of the Phali cream was founé in mice for the oral doses of 2.5, 5
and 10 g/kg; in rats for the large dose of 10 g/kg; and in
rabbits for the large dose of 10 g/kg. The results showed no
acute dermal toxicity as well as primary skin irritation in
rabbits. Allergic hypersensitivity assay in guinea pigs was
found to have no sensitization reactions

The results of subchronic toxicity study on rabbits for 90
days revealed no unusual behavioral changes or dermal reaction
for the animals using cream base, Phlai cream at the doses of 0.1
and 0.3 g/kg, whicnh were 3.5 and 10 times higher than that of the
dose used by man. The animals under the experiment with ex-
tremely high dosage of 1.0 g/kg, 35 times higher than a man's
dosage, were found to have drowsiness, and 4 animals died on days
11, 29, 4% and 7. The hlstopathologlcal findings on various
organs of &all animals under the subchronlc toxicity study in-
dicated normal condition.

The mutagenicity study on Phlai oil against Salmonella
typhimurium TA 98 and TA 100 using Ames's test method revealed no
mutagenic effect.

The preliminary study on the use of Phlai cream in eight
patients at Siriraj Hospital Medical School revealed good re-
sults. Further clinical studies of 89 subjects in different
places during 1978-1989 revealed 77.7-90 per cent active anti-
inflammatory effect.

'The project is now ready to be transferred to industrial
production as a new toplcal antiinflammatory drug of Thailand. -
“Authors.

89/830

WASUWIAT, Sasithorn, SUNTORNTANASAT, Taweesak, JARIKASEM, Siripen,
PHOOTSREE, Natthamas, PUNRUCKVONG, Acharaporn, JANTORN, Sirinan,
KLONGKRANNGARN, Inson. Study on mosquito repellant activity of
TISTR citrone Lla oil cream. Res. Proj. no. 29-18, Rep no. 1,
{Research and development in industrial production of essential
oil perfumry and spices), 1989, 12p. (In Thai)
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Key Words: Citronella, Mosyuito repellant, Cymbogoqon narcus,
Citronella oil cream, Aedes aegypti.

_ ‘Thailand Institute of Scientific and Technological Research
(TISTR) cultivated Citronella,” Cymbopogon nardus Rendle, for
essential oil production at pllot scale for etonomic Leablblllty
study and for the development of mosquito repellant product. The
moscuito repellant activity of 14 per cent Citronella oil cream
was studied and compared closely witn that of dimethyl phthalate
and diethyl toluamide cream, against Aedes aegyoti mosguitoes,
employlng the stancard metnod for mosguito repellant described by
the Thai Industrial Standards Institute, Ministry of Industry.
‘The - results obtained indicated the period of mosguito repellant
activity was 2 hours.for TISTR Citronella oil cream (14 per cent)
as well as that of the dimethyl phthalate and diethyl toluamide
cream, which conformed with the standard for mosguito repellant
set by the Thai- Industrial Standards Institute. -~ Authors.

89/831

MAHINTHARATHEP, Banjongjit, WANNISSORN, Puttarin, KUVANONT, Krit,
WASUWAT, Sasithorn. &tudies on antichlamydial activity of
Terpinen—4-ol extracted from _Zingiber cassumunar. Res., Proj.
no. *30-22, Rep no. 1, (Development of the industrial production
of pharmaceutlcals from ihai traditional pharmacopoeia Phase II),
1989, 6p° (In Thai)

 Key wOrds. . Medicinal plants, Zingiber cassumunar,
. Terpinen~4-ol, Phlai, antichlamydial activity,
Chiamydia trachomatis.

The in vitro activities oif extracted Terpxnen—4—ol from
Phlai, Zingiber cassumunar - Roxb. synthetic  Terpinen-4-ol,
Tetracycline and Vancomycin against tour strains, E. L-2, CS-104
and OB-4L, of C. trachometis in Mc Coy culture were studied.
Extracted Terp1nen-4—ol was found to be similar in activity to
synthetic Terpinen-4-ol (MIC and MBC, 200-400 ug/ml), whereas
Tetracycline showed the most eirectlve activity (MIC, MBC 0.03-
0.12 ug/ml). - Vancomycin was less active against all the studied
strains (MIC, ‘MPC 800 ug/ml). - Authors. -
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89/832

WASUWAT, Sasithorn, WIZNNISSORN, Puttarin, MAHINTHARATHEP, Ban-
jongjit, SANGHIRUN, Saipin. &tudies on antimicrobial and anti-
fungal activities of terpinen-4-ol extracted from Zingiber cas~
sumunar roxb. Res. Proj. no. 30-22, Rep no. 1, (Development of
the industrial production of pharmaceutlcalg from Thai tradi-
tional pharmacopoeia Phase II), 1989, 46p. (In Thai)

Key Words: Medicinal plants, Zingiber cassumunar, Antimicrobpial
activities, Antifungal activities, Terpinen-4-ol,
Bacteria, Bacillus subtilis, HEscherichia coli,
Klebsiell apneumoniae, Pseudomonas aeruginosa,
Proteus wvulgaris, Salmonella typhimurium.
shigella poydii, = Staphylococcus aureus,
Bacteroides fragilis, Bacteroides melaninogenieus,
Clostridium perfringens, Fusobacterium sp.,
Peptostreptococcus sp., Neisseria zonorrhoeae,
Epidermophyton floceosum, HMicrosporum gypseun,
Trichophyton mentagrophytes, Candida albicans,
Yeasts, Dermatophytes.

Terpinen-4-ol from fresh rhizome of Zingiber cassumunar
Roxb. showed lethal ' activity against bacteria, yeast and some
dermatophytes. N. gonorrhocae was found to be most sensitive
(MIC 700 ug/ml, MLC 1 ,000 ug/ml) whereas the anerobic bacteria,
yeast and dermatophytes showed similar  susceptibility to
Terpinen-4-ol (range of MIC 700-2,000 jug/ml, MLC 1,000-2,000
Mg/ml). The aerobic bacteria were more resistant than other
organisms. It was found that P, aergglnosa ATCC 27853 was the
most resistant strain (MIC an¢ MILC 25,000 ug/ml). ‘The data
suggested that the antimicrobial act1v1ty of extracted Terpinen-
4-ol from Phlai was eguivalent to tnat of commercial Terpinen-4-
ol, but was lower than that of the antibiotics.

LA comparative study of the antiseptic activities of pre-
parations of extracted Terpinen~4-ol, commercial Terpinen-4-ol,
Povidone iodine and mixed solution of chloroxylenol and terpineol
was also reported. Al kinds of stock solution could completely
destroy E. c¢oli AICC 85822, S. aureus ATCC 25923, P. aeruginosa
ATCC 27853, C. zlbicans 974, M. gypseum 849 and T. mentagrophytes
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within 1 minute. It revealed that dilute preparation of Povidone
iodine was the most etfective, successively followed by dilute
preparation of mixed solution of chloroxylenol and terpineol and
dilute preparations of Terpinen-4-o0l., - Authors.

89/833

WASUWAT, Sasithorn, WANNISSORN, Puttarin, PHOONSIRI, <Chantara,
CHANCHANA, Chularatana, PUNRUCKVONG, Acharaporn. Study on the
antimicrobial activity of the extract of Mimosa pigra Linn. Res.
Proj. no. 30-22, Rep no. 1, (Pharmaceuticals from medicinal
plants), 1989, 2lv. (In Thai)

Key Words: Mimosa pigra Linn, Malyarab-yaA, Antimicrobial
activities, Bac1llus subtilis, Pseudomonas aeruginosa,
Salmonella typhimurium, oalmonella brunll

;n;ghopnyto rubrym,

Maiyarab-ysik, Mimosa: pigra Linn. is a native weed of
Indonesia. It was brougnt into the northern part of Thalland for
cultivation along the river banks, with an aim to wrevcnt land
sliding. It multipiied every fast . resulting, as heavy weed
problem, not only on the river ouz also mlgrated to all “the
rearby wastelanc.

he Pudget Committee of the Parliament Congress reguested
the Pharmaceutlcais and Natural Products Department of the
Thailand Institute of Scientific and %Yechnological Research
(TISTR) to investigate the medicinal uses of the plant. - The
progect thus, . was carried out and the results revealed that 50
‘per cent cthan01 eytract consisted cf alkaloid (s), no steroid.

It was found to possess antimicrobial, these  included
B. suktilis, P. aeruqinosq, S. typhimurium, S. brunii and

B, subtilis and a funjus T. rubrum. - Authors.
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TECHNO-ECONOMIC DIVISION
89/834

RATASIRAYAKORN,  Pongarn,  SIRIPONGSAROJ, Kriangsak, NUMCHAI-
SEWATANA, Sakda, MUSIKAWATR, Kosol, SUKKASEM, Prasert. Pre-
feasibility stuuy on biofertilizer pilot plant project.
Res. Proj. no. 31-09, Rep no. 1, 1989, 43p. (In Thai)

Rey Words: Fertilizers, Blue-green algae, Biofertilizer.

Algae biofertilizer is made of blue-green algae which has z
characteristic of fixing nitrogen from the air and transforming
it into nitrogen nutrition. ‘'the ingredients of this product are
blue-green algae, soil, manure and rock phosphate. The product
can be used to suastltute chemical fertilizer especially that of
urea.

The objective was to make a feasibility study of market and
investment in manufacthrlng biofertilizer at the industrial scale
of 5 tons per day.

The result of the Study indicated that the product of bio-
fertilizer would face high level of competition problem with
chemical fertilizer in the market, due to their equal prices and
the relatively more complex and the technique of using bio-~
fertilizer. Nevertheless, when considering the investment cost
of using both fertilizers in a paddy field per rai, the result of
the study indicated. that using biofertilizer could save up to 5
times. Moreover, the biofertilizer could conserve the quallty of
soil while the chemical fertilizer reduce soil guality in long
run. The study revealed that the total 1nvestment cost on bhio-
fertilizer lwqustzy with a capacity of 5 tons per day was
3,697,000 baht~-2,59C,{00 caht construction cost anc 828 ,000 baht
operatlng cost ﬁer year ., The production cost per kllogram would
be 4.20 baht with the internal rate of return at 31.84 per cent
and the period of racovery of 4 years and 4 months.

The study recommends that all concerned government agencies
should <firstly step up to promotion of biofertilizer and the
demonstration of how to apply it, and should secondly encourage
the farmers to set up small Lactorl s to produce biofertilizer in
their farms. - Authors.
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83/835

SIRIPONGSAROJ, Kriangsek, NUNCHAISEWATANA, Sakda, MUSIKAWATR,
Koscl. An economic ana1y51s of technology for the development of
‘durian and pummelo for export. Res. Proj. no. 30-17, Rep no. 1,
(Technology development for exporting durian and pummelo) 1989,
68p. (In Thai)

Key Words: Economic analysis, Export, Durian, Pummelo,
Packaging, Postharvest treatment, Freezing
techniques, Durian paste.

The purpose of the study was to identify the general con-
dition of production and marketing of durian and pummelo, in-
cluding the assessment of potential investment and the applicable
economical technclogy to improve the gquality of durian and
pummelo for exgort.

“This study focussed on the production and marketing problems
of durian-and pummelo and ‘the estimate of the feasible investment
on the following development projects:

- postharvesting retention of fresh durian and punmelo
free71nq process of fresh durian for export
improvement process of durian paste, and.

- improvement of packaging for fresh durian and Jpummelo.

Results of the study'on production and marxetlng problems
showed that the -guality of -exported durian was under the
standard, resulting from incapacility of exporters to select
proper durian or being dishonest. Besides, there was a problem
of strong smell during transportation.- However, the main problem
for pummelo was tne insufficient quantlty and lntLllOr quality as
the fruit skin often showed scars.

Results is -estimating the potential investment of the
postharvesting project proved quite satisfactory, since the net
present worth, the benefit-cost ratio and the internal rate of
return were relatively nigh. On economic analysis, the products
marketing expansion showed a good prospect.

Assessment on the investment feasibility of frozen fresh
durian for export also indicated high potential, while the eco-
nomic analysis showed transport cost sav1n and marketing
expansion.
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Result of the investment assessemtn of curian paste produc-
tion has not yet been obtained, due to the lack of data on its
producing machinery. Besides, the durian paste producing machine
developed by TISTR needs to be improved.

Result of the study on durian and pummelc -packaging with

corrugated fibreboard development project proved unsuitable for

export to neighbouring countries, but suitable for export to the
USA, BAustralia and Europe due to a cost comparison between
packeging and exporting price. - Authors.

89/836

SIRIPONGSAROJ, Kriongsak,  NUMCHAISEWATANA, Sakda, SUKKASEM,
Prasert, TZCHASEN, Tanes. Pre-feasibility - study on socio-
economic situation of various research and development works
problem identification, development of alternatives and pro-
gramming. Res. Proj. 'no. 29-02, Rep no. 1, (Pre-feasibility
study on various research works a socio-economic study), 1989,
63p. (In Thai)

Key Words: Socio-economic stucy, Agricultural, Economics,
Research and c¢evelopment, Industrial economics.

The study was conducted on proplem identification, develop-
ment of alternatives and programming which were parts of a pre-
feasioility study on various research works. The purpose of this
study was to determine research and development projects which
were consistent -with the problem anc need of tne country.

This study indicated the socio-economic problems of the
country both in the macro and micro levels. Besides, the pro-
blems and needs for various industrial technologies were studied
and categorized in order to seek the causes of problems, develop
alternatives and analyze those alternatives. The planning and
programming of research and development works were finally
estiblished as TISTR's guidance. - Authors.
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THAT PACKAGING CENTRE
89/837

PAKLEMIEAK, Mayurze, KAMOLRATANAKUL, Anchalee, SANSUPA, Sakkhee,
KETHLIM, Chaiwoot. [Development oi consumcr package for exporting
durian. Res.. Proj. no. 28-13, Rep no. 6, (Research of Thai
Packaging Centre), 1989,. 35p. (In Thai)

Key Words: Coutainers, Durian, Fruits, Packaging, Export,
Corrugated fibrekoard boxes.

The developmen; of curlan packaging for. alrfrelght shipment
composed of consumer and transport packages which covered both
structural and graphic Gesigns.

It was found that. the proper packages were corrugatad fibre-
board bhoxes. The consumer box was die-cut with self-handle
container. " Its .outside dimension was 190 x 190 x 350 mm with
0.62 per cent ventilation area and compression strength of 190
kgf. Durian will the size of 19 cm maximum diameter, 34 cm
maximum length (inclucing stalk) and 2.5-3.0 kg weight was re-
commnecied to pack in this box. In the case of transport box, it
was regular slotted container with and outside dimension of 600 x
400 x' 380 mm, 0.41 per cent ventilation area and compression
strength of 1,090 kgf.. It cculd contain 6 -consumer boxes
oroprely

'The” graphic &esign  of developed boxes was pxlnted 2 in
colors with LnLllSh 094c»¢ptlon of variety, source, grade, count,
net weight- and consumption date. The design of consumer lox was
_empba314eo oni promotional-sales basis while that of transport box
was considered - on <est;natlon and other essential prints for
handling and'transportation.

The complete.boxes were suitable in terms of strength and
effective utilization of freignt space. In addition, they would
not effect the ripening process of durians cduring transportation.
These boxes cost 11.4 per cent of the cost of durians which was
acceptable by targeted market. -~ Authors.
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89/838

KAMOLRATANAKUL , Anchalee, OANSUPA, Sakkhee, KETHLIM, Chaiwoot.
Development of consumer package for exorting pummelo. Res. Proj.
no. 28-13, Rep no. 7, (Research of Thai Packaging Centre), 1989,
33p. (In Thai)

Key Words: Containers, Pummelo, Fruits, Packaging, Corrugated
fibreboard boxes, Expcrt.

This report presented the development of consumer and trans-
port packages for pummelo emphasizing on foreign markets.
Strength, size of package related to distribution system and
fruit size required in the market were considered as important
design criteria.

Consumer packege considered suitable was a corrugated fibre-
board box, die-cut style, with self handle and foldable during
transportation. ‘ihe box had an outside dimension of 160 x 140 x
155 mm, a ventilation hole of 25 mm in diameter each at both
sides, and compressive strencth up to 192 kgf. It was well suit
for packing single fruit of 15-18 in in perimeter and net weight
about 1 kg. : :

Two types of transport package were developed for air and
surface transportation. The package for air transportation was a
corrugated filkreboard box in regular slotted container style.
This box had an outside dimension of 500 x 300 x 320 mm and
fitted for 12 retail packs, by placing in two layers with gross
weight not more than 15 kg. The compression strength of an empty
pox was 255 kgf but when filled completely, the box was able to
withstand a strength up to 1,005 kgf. * For sea freight, the box
had the same style, with an outside dimension and packing content
as the one for air freicht. The different was in compressive
strength which should be up to 466 kgf for empty box and became
higher up to 1,077 kgf when completely filled.

The graphic cdesign of developed boxes was printed in two
colours, with Znglish description of variety, source, class,
count and net weight. The design of consumer package was
emphasized on promotional sale basis while that of transport box
was concentrated or necessities for efficient handling and tran-
sportation. -~ Authors,
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89/839

KAMOLRATANAKUL, Anchelee, SANSUPZ, Sakkhee, WIJARN, Chachawal,
TUMMANANDA, Kanjana, PHANJ:M, Sommai, PIYASSAPAN, Sirin. Struc-
tural design of consumer package for yround pepper. Res. Proj.
no. 28-13, Rep no. 5, (Research of Thai Packaging Centre), 1989,
49p., (In Thai)

ey Words: Pepper, Spices, Containers, Structural design,
" Packaging. ' ‘

This project was aimed to develop export package for ground
pepper to suit the needs for American and Zuropean markets. The
work was divided into two main parts : consumer and transport
package develcpment. ‘Two important functions of packaging, (a)
convenience and (b) effective utilization of space related to
journey and cistribution, were used as design criteria. L

This report presented a part of  work covering moisture-
sorption behaviour of ground pepper, shelf life estimation of
ground pepper, and structural design:of consumer package. -
Authors.

85/840

WIJARN, Chachawal, SANSUPA, Sakkhee, SRIBUEPA, Chavee, KAMOL~
RATANAKUL, "Anchalee. Influence of packaging on storage quality
of baby corn. Res., Proj. no. 28-13, Rep no. 8, (Research of
Thai Packaging Centrej, 1989, 3lp. (In Thai)

Key Words: Packaging, Baiy corn, Containers, Storage guality.

This report presentec the study of storage quality of baby
corn when packec in consumer-size and larger-size packaging units
anGd stored at 10 degree celsius. The results indicated that
prepackaging wrapped baby corn in simall units would provide a
much longer storage life than those in the unwrapped bulk units.
The storage life of baby corn packed in corrugated fibreboard. -
boxes for 4.5 kg and 2 kg were only 5 and 7 days respectively.
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Baly corn prepacked in retail packages such as a plastic bag
and a foam tray wrapped with stretch film before packing in
corrugated fioreboard xox for transport was able to prolong the
storage gquality uvp to 7-21 days cdepending on the properties of
plastic film used. It was founc out that every kind of plastic
Pags with no ventilation hole would provide Detter protection
than the vent ones. In comparison among four kinds of plastic
bag: PP, PE, PVC and £S5, baby corn packed in PP and PE bags could
maintain storage guality up to 21 days, whereas that in PS and
PVC bags could maintain only 14 days. £As for baky corn packed in
a foam tray wrapped with stretch PE and PVC film, the acceptable
quality was within 7-14 days. - Authors.

89/841

SANSUPA, Sakkhee, RUANGDEJVOKACHAI, Charnchai,  KAMOLRATANAKUL,
Anchalee. Development of consumer package for precooling of
orciid. Res., Proj. no.. 30-02, Rep no. 3, (Export package for
precooling of herticultural produce), 1989, 44p. (in Thai)

Key Words: Containers, Orchids, Packaging, Export,
Y J aging
Corrugated fibreboard boxes.

The develogpment of packages for forced-air cooling of orchid
based .upon important criteria : cooling rate, strength pro-
perties,.. efficient utilization of freight space, and - .consumer
preference. Corxrugated fibreboard was used as packaging material
for the study.

he study included development of consumer and transport
packages. The development of consumer package showed that the
package which providied satisfactory result, in terms of strength
and cooling rate, was the telescope style and had 6 per cent vent
area each at both ends.. The outside dimension of the box was
580 x 190 x 74 mm with compression strength of 370 kgf. The box
could contain 4C stems of orchicds, 400-500 mm in length, with a
new weight of 720 q¢. .

The transport package had outside dimension of 600 x 400 x
390 mm which could contain 10 consumer packages appropriately and
was able to utilize freight space efficienty. The hox had com-
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pression strength ~of 372 kgf and could contain 400 stems of
orchids with a net weight oi 7.2 kg.

The develoned Loxes were also suitable for packing  other
kinds of cut flowers &y changing packing method & little ' or by
using partition. - Authors. ‘

89/842

SANSUPA, Sakkhee, WIJARN, Chachawal, SORNSADANG,  Therdpong,
KAMOLRATANAKUL , Anchalee. Development of packages for forced-
alr cooling of longaii. Res. Proj. no. 30-02, Rep no. 4, (Tech~
nological development for exporting vegetables, fruits and
flowers), 1989, 32p. (In Thei) '

Key WorGs: Packaging, Corrugated fibreboard boxes,
xnort, Longan.

The development of packages for forced-air cooling of longan
involved two = important criteria : the cooling rate and the
strength properties of package. The packaging material used in
this study was corrugated fibreboard coated with polymer to
"increase resistance property to water absorption.

The study showed that developed box made of coated cor-
rugated fibreboard, 110 g/mzzcoated, provided satisfactory result
in terms of strength and cooling rate. The box had 3 per cent
vent area each at both sides and the outside dimension of box was
400 x 300 x 126 mm. rThe compression strength of box was 560 kyf
and the box could contain longan with a net weight of about 5 kg,
‘- Authors. ‘ '
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