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AGRO-TECHNOLOGY DEPARTMENT

94/939

CHAIMONGKOL, Somsak, CHITNAWASARN, Samard and NIYOMWAN,
Naiyana. S8Study of Sa-cultivation for handmade papermaking.
Res. Proj. no. 32-01, Rep. no. 1, 1994, 30p. (In Thai)

Key Words: Papermaking, Broussonetia paprifera,
Nakhon Pathom, Nakhon Ratchasima, Po-sa,
Paper mulberry, Cultivation, Chiang Mai.

The study was conducted at three experimental sites for
growing Sa-papermulberry. The first site was TISTR experi-
mental station at Pak Chong in Nakhon Ratchasima, the second
site was KU experimental plot at Kamphaeng Saen in Nakhon
Pathom and the last site was the experimental plot of
Research Station and Training Centre of Northern Agricultural
Office at Mae Hia in Chiang Mai.

Propagation by seed which produced seedlings with
vigorous and uniform roots was most suitable for commercial
production of raw material. Spacing between rows showed no
significant difference in the growth of Sa-plants. Suitable
age of Sa-branches for use in handmade papermaking was one
year old but first harvesting gave only low yield of dry
weight bast fibre of 30.4 kg per rai. Effective cultivation
stil1l could not be concluded due to problem of soil quality,
amount of rainfall and humidity.— Authors.

94/940

VISUTIPITAKUL, Songkiat, UNGVICHIAN, Ittirit and KONGKARNNGARN,
Inson. A preliminary study on effects of number of rhizome
buds on yield of phlai. Res. Proj. no. 30-22/subproj. no.t.
Rep. no. 7, 1994, 5p. (In Thai)

Key Words: Zingiber cassumunar, Phlai, Medicinal plants,
: Sa Kaeo, Rhizomes.

The number of seed-rhizomes buds of Phlai (Zingiber
cassumunar Roxb.) had effects on yield and oil yield as
found in a study conducted in Changwat Sa Kaeo. The study
shows that at 9 months after planting, the seed-rhizome with
more buds gave significant higher yield. However, there was
no difference among the percentages of o0il content, thus,
the higher oil yield obtained from the more bud numbers
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treatment was mainly due to higher rhizome yield. -
Authors.

94/941

VISUTTIPITAKUL, Songkiat, UNGVICHIAN, Ittirit, KLONGKARNNGARN,
Inson and KAVILAVAS, Prayut. Yield of phlai (Zingiber
cassumunar Roxb.) as affected by plant spacing. Res. Proj.
no. 30-22/subproj. no.1, Rep. no. 8, 1994, 8p. (In Thai)

Key Words: 2Zingiber cassumunar, Medicinal plants,
Sa Kaeo, Phlai, Spacing, Cultivation.

A spacing trial of Phlai (Zingiber cassumunar Roxb.), a
perennial medicinal herb, was conducted in May 1992 at

Amphoe Wang Nam Yen, Changwat Sa Kaeo. The experiment was
consisted of 4 different spacings 25, 50, 75 and 100 cm
between plants and 100 cm between rows. Results show that

the closest spacing, 25 cm, gave the highest rhizome yield
avg. 7,244 kg/ha, and followed by the 50, 75 and 100 cm
treatments which produced 4,219, 3,619 and 2,637 kg/ha
respectively.. - Authors.

94/942

VISUTTIPITAKUL, Songkiat, UNGVICHIAN, Ittirit, KLONGKARNNGARN,
Inson and KAVILAVAS, Prayut. Rhizome and oil yield of phlai
as influenced by fertilizer application. Res. Proj. ho.
30-22/subproj. no.1, Rep. no. 9, 1994, 9p. (In Thai)

Key Words: Zingiber cassumunar, Medicinal plants,
Phlai, Sa Kaeo, Fertilizer application.

The effects of fertilizer (15-15-15) at the rate of O,
125, 250 and 500 kg/ha were studied at Changwat Sa Kaeo on
Phlai (Zingiber cassumunar Roxb.) rhizome yield, percentage
0il content and oil yield. The results of study reveal that
at 8 months after planting, there was no significant
difference among the means of both fresh or dried rhizome
yield. On the other hand, the percentage of o0il contents
obtained from various treatments were significant different.
The o011 content was found to be smaller in the higher rate
of fertilizer application treatment compared with the
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control. However, there was no significant difference on
the o0il yield. - Authors.
94/943

VISUTTIPITAKUL, Songkiat, UNGVICHIAN, Ittirit, BURANASILPIN,
Panus and VILAIRATANA, Parinya. Effects of harvesting date
on rhizome and oil yield of phlai. Res. Proj. hnho. 30-22/
subproj. no.1, Rep. no. 10, 1994, 7p. (In Thai)

Key Words: Zingiber cassumunar, Phlai, Medicinal plants,
Sa Kaeo, Harvesting date.

The effects of harvesting dates on Phlai (Zingiber
cassumunar Roxb.) rhizome yield, percentage of o0il content
and oil yield had been studied. The results show that there
was no statistical difference among the treatments on
neither fresh nor dried rhizome yields, these might be due
to the poor distribution of rainfall during the growing
seasonh. - Authors.

BIOTECHNOLOGY DEPARTMENT

94/944

SOMCHAI, Praphaisri, POTACHAROEN, Wanchern, SIRIANUNTAPIBOON,
Sunthud, NIYOMWAN, Naiyana, LEELAKAJOHNJIT, Boonchu and

WUNGDHEETHUM, Romahie. Industrial scale preservation of
bagasse by microorganiams for pulp and paper industry.

Class. .Invest. no. 35-15, Rep. nho. 1, 1994, 82p. (In Thai)

CONFIDENTIAL.

Key Words: Pulping, Bagasse, Lactobacillus casei,
Lactobacillus fermentum, Bagasse preservation,
Bacteria, Microorganisms.
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CHEMICAL INDUSTRY DEPARTMENT

94/945

LEELAKAJOHNJIT, Boonchu, NIYOMWAN, Naiyana and CHEOWCHANWIT,
Thiti. Effluent from handmade papermaking in Thailand.
Grant (E) Res. Proj. no. 34-04, Rep. no. 10, 1994, 27p.
(In English)

Key Words: Po-sa, Papermaking, Chiang Mai, Waste water,
Water treatment, Paper mulberry.

Research study on characteristics of effluent from Sa-
handmade papermaking pilot plant at Mae Rim district, Chiang
Mai, was carried out by simulating effluent treatment system
for plant capacity of 2.5 kg/d of hot soda bleached paper-
mulberry (Sa) pulp. A100 percent Sa-pulp was used for
handmade papermaking in this study without any additives.
The effluent from both pulping and papermaking was then free
from any other chemicals except sodium hydroxide, chlorine
compounds anhd dyestuff. Based on the primary data obtained
from laboratory research, it was found that the COD of
effluent from Sa-pulp production was 4,000 mg/1. So the
anaerobic biochemical treatment system was used in the study
with the aim to economize and simplify the operation that
will be suitable for rural industry. The initial values of
COD at 55,373 mg/1 and BOD at 21,524 mg/1 could be reduced
by this treatment system to 149 and 52 mg/1 respectively. -
Authors.

94/946

NIYOMWAN, Naiyana, HANJANGSIT, Likit, CHONGVATANA, Supen,
YAGASKANONG, Somchai, LEELAKAJOHNJIT, Boonchu and CHAIJANTUEK,
Pairoj. Process 1improvement of sa-handmade papermaking.
Res. Proj. no.32-01, Rep. no. 3, 1994, 81p. (In Thai)

Key Words: Pulping, Papermaking, Broussonetia paprifera,
Po-sa, Paper mulberry.

Process +improvement for the production of Sa-handmade
paper indicated no significant difference in pulp qualities
from the same method either using fresh or dry papermulberry
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fibre. Cooking process used NaOH 7-10 percent by weight on
dried raw material. Cooking temperature was 100 degree
celsius at cooking time of 3-5 hours. Bleaching of 5
percent by weight of available chlorine on dry weight pulp
was done at ambient temperature for 3 hours. Equipments
were designed and constructed which included pulp heater to
replace the use of hand-beating of cooking pulp, screeners
both of Thai and Japanese techniques of papermaking as well
as sheet drying machine for sun-drying substitution.
Production cost of Sa-handmade paper at the capacity of 10
and 40 kg per day was analysed and the results were also
given. -~ Authors. :

94/947

PROCESS DEVELOPMENT LABORATORY. TISTR-FTDI-100 Extruder
manual-operation and maintenance. Class. Invest. no. 35-17,
Rep. no. 1, 1994, 111p. (In Thai) CONFIDENTIAL.

Key Words: Starch products, Fish products,
TISTR-FTDI-100, Extruder.

94/948

SRIKUMLAITHONG, Sumalai, FANGTAWANIT, Warunee and NODA,
Yoshio. Study on high quality adsorbents for environmental
protection : preparation of high quality activated carbon
from lignite. Grant (E) Res. Proj. no. 37-01, Rep. no. 2,
1994, 47p. (In English)

Key Words: Activated carbon, Lignite, _
Environmental protection, Adsorbents.

Thai l1lignite at particle size of +0.50 to -1.40 mm was
used for preparation of high quality activated carbon. The
influence of various parameters including acid pretreatment,
carbonization temperature and method of activation was
reported The higher quality of the product was achieved
using KOH at the ratio of HC1 treated lignite to KOH of
1:1.5, at temperature of 900 degree celsius and time of 40
min., Its properties were 18.31 percent yeild, 334.02 mg/g
methylene blue adsorpt1on, 50.09 percent benzene gas
adsorption and 955.19 m /g internal surface area. - Authors.
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94/949

STHAPITANONDA, Kannika, EARTHAYAPAN, Manus, MATA, Permsuk
and CHAIWATTANANONE, Rungthip. Construction of apparatus
for paint testing : an apparatus for determination of
resistance to humidity. Res. Proj. no. 20-33, Rep. ho. 4,
1994, 27p. (In Thai)

Key Words: baint, Paint testing, Humidity.

An -apparatus for paint testing of resistance to
humidity was constructed according to TISI 285 Part 43 -
1988 : Determination of Resistance to Humidity under
Continuous Condensation. After performing testing at
various conditions, the apparatus has been found to be
suitable to TISI .285 Part 43-1988. This report shows the
apparatus diagrams, materials and method of construction
including performance testing. - Authors.

94/950

STHAPITANONDA, Kannika, KONGCHATREE, Phasuk, NODA, Yoshio,
ISHIBASHI, Katsuji and YAMADA, Katsutoshi. Preparation of
powder activated carbon from lignite. Grant (E) Res. Proj.
no. 37-01, Rep. ho. 1, 1994, 44p. (In English)

Key Words: Lignite, Activated carbon, Steam activation,
Fluidized bed-processing, Adsorbents.

Powder activated carbon from Thai lignite was prepared
by steam activation method using fluidized bed reactor with
external heat type. The raw materials of particle size -
1.18 to 0.297 mm and -0.297 to +0.250 mm which contained ash
9.71 to 11.74 percent and 8.25 percent respectively were
used for this experiment. The conditions for carbonization
were 3 hr at 400 and 500 degree celsius while the activation
conditions were 10 to 70 min and 100 min at fixed temperature
of 900 degree celsius. The properties of activated carbon
which obtained from the raw material of particle size -1.18
to +0.297 mm, 3 hr at 500 degree celsius for carbonization
and 70 min at 900 degree celsius for activation were 38.86
percent yield, 0.40 g/ml bu1k density, 103 mg/g methylene
blue adsorption and 443 m /g internal surface area, but the
product from -0.297 to +0.250 mm particle size, 3 hr at 500
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degree celsius for carbonization and 100 min at 900 degree
celsius for activation were 24.10 percent yield, 0.26 g/ml
bulk density, 179 mg/g methylene blue adsorption and 486
m2/g internal surface area. - Authors.

94 /951

VONGPANISH, Pratum, STHAPITANONDA, Kannika, NUTALAYA, Kesara,
WONGKASANSUK, Kittirat and BUAPHUD, Suwimon. Development of
natural rubber products part I: research and development on
rubber sheets for reservoir 1ining by using NR/EPDM blends
M.A. as modifier. Res. Proj. no. 30-04, Rep. no. 3, 1994,
52p. (In Thai)

Key Words: Natural rubber, Rubber sheets,
Linings, Reservoirs, Additives.

Ozone resistance of NR was improved when blended it
with EPDM, but some other properties of NR were also
reduced, i.e. modulus, tensile strength, elongation at break
and cure-rate. According to the cure-rate incompatibility
of NR/EPDM blends. Coran’s method was applied by modifying
EPDM with M.A. and MBTS (Coran 1988). ZnO was added when NR
and modified EPDM were blended. Dynamic vulcanization
occurred for EPDM and conventional vulcanization occurred
for NR, then good compatibility of NR/EPDM blends were
obtained. The ratio of NR/EPDM as well as the amount and
type of accelerators (CBS, CBS+HMD, MBTS+TMTD and TMTD 0.06-
3.0 phr) were varied. For the basic formula in phr of ZnO
5, stearic acid 2, sulphur 1.5. P.0O. 2, carbon black 30 and
M.A./MBTS 0.6/0.06, the rubber sheets were prepared and
tested for the properties. Results showed that the sheet of
tensile strength 17.79 MPa, and no crack for ozone
resistance test at 100 pphm, 40 degree celsius, 20 percent
ext, 96 h which obtained from NR/EPDM 70/30, CBS 1.5 and HMD
0.26 phr could be used for reservoir lining and rubber dam.
For field test on reservoir lining, the sheets were produced
by a local manufacturer and lined on a reservoir of 5,000
cu.m. at Na Dun District, Maha Sarakham Province on July 19,
1992. - Authors.
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FOOD INDUSTRY DEPARTMENT

94/952

KAEWMAUNG, Auchareeya, BUNCHUNGSINSIRI, Panida, KERDSAMRAN,
Sungwein and TUPNACOK, Bunluck. The development of tonic
drink. Class. Invest. no. 37-20, Rep. no. 1, 1994, 67p.
(In Thai) CONFIDENTIAL.

Key Words: Tonics, Beverages.
94/953

KAEWMAUNG, Auchareeya and SRISAWAS, Suwanna. Improvement of
cassava starch properties by modifying starch with sodium
tripolyphosphate. Res. Proj. no. 31-10/subproj. no.3, Rep.
no. 1, 1994, 29p. (In Thai)

Key Words: Cassava starch, Starch, Sodium tripolyphosphate,
Modified starch, Cassava.

Modification of tapioca starch by sodium tripolyphosphate
(STP) treatment was investigated. The experiment included
starch 1impregnation, heat reaction, washing to remove
residual salts and drying. Starch impregnation conditions
such as pH, amount of STP, and starch slurry concentrations
were varied to determine effects on starch physical
properties. It was found that the modified starch being
produced had higher viscosity, clearer and more superior
freeze-thaw stability compared to original starch. The
procedure which produced desirable modified starch for an
application in frozen foods was chosen. The starch slurry
was dissolved to 2.52 percent STP and adjusted pH to 9.0,
then held at 50 degree celsius for 2 hr. The heat reaction
was conducted at 130 degree celsius for 2 hr. After washing
to remove residual salts, drying was conducted in an oven at
50 + 2 degree celsius for 15 hr. - Authors.

94/954

SRISAWAS, Suwanna, CHATKET, Inthrawut, KAEWMAUNG, Auchareeya
and NUMCHAISEEWATANA, Sakda. The survey of modified cassava
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starch factory. Res. Proj. no. 35-11, Rep.'no. 1, 1994,
25p. (In Thai)

Key Words: Cassava, Cassava starch, Starch,
Cassava starch factory, Modified starch.

From the survey, it was found that modified cassava
starch factories had been located in Thailand approximately
9 years ago or since 1983. In 1992, there were totally 9
factories which were able to produce modified cassava starch
260,000 tons per year. Every factory was supported by BOI.
Approximately 89 percent of the total production were
exported, and only 11 percent were locally consumed. About
27.3 percent of total production were used in food industry
and the rest was used in other industries. The equipments
were mostly frabricated in Thailand, except some electronic
instruments, high speed centrifuge, and viscosity
determination equipment which were imported. The problems
faced by the factories were the consistency of quality and
price of the cassava starch which was the raw materials, the
market problem, lack of the equipments for producing the
sample of modified cassava starch, lack of basic knowledge
oh chemical reaction of cassava starch, wastewater
treatment, etc. The potential of research still exists in
the area of modified cassava starch for using in the food
industries which include processing, marketing, and applica-
tion studies. The basic research on chemical reaction of
cassava starch with various chemicals agents, innovation
research of modified cassava starch for new applications,
and development of modified cassava starch for Thai paper
industry are also needed. - Authors.

94/955

WANICHAYAKARN, Ruchie, TRANGWACHARAKUL, Srisak, KAEWMAUNG,
Auchareeya and TEERACHAICHAYUT, Sontisuk. Pilot plant
production of mango juice. Class. Invest. no. 25-07, Rep.
ho. 4, 1994, 46p. (In Thai) CONDIFICATION.

Key Words: Mangoes, Fruit juices, Mangifera indica.
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INDUSTRIAL CO-OPERATION AND PROMOTION CENTRE

94/956

PUANGTANASARN, Chaiwat, HANJANGSIT, Likit, CHONGVATANA, Supen,
CHERDCHUEN, Chokchai and NIYOMWAN, Naiyana. Product
development of sa-handmade paper. Res. Proj. no. 32-01,
Rep. no. 5, 1994, 19p. (In Thai)

Key Words: Po-sa, Broussonetia paprifera,
Product development, Paper mulberry.

Potential handmade paper products both in domestic and
oversea markets were made for market trials at many fairs
and exhibitions in the country. Consumers’ preference
included greeting cards, artificial flowers and fruits,
decorating ornaments and gift items. _

The potential products for oversea markets were
artificial flowers and greeting cards. Gift items were
popular for domestic markets. However, the development of
the products from handmade paper is rapidly increasing in
every kind of markets, and will have an impact on the

problem of raw material shortage soon. Besides, the home
industry still requires for technical training of product
development from government sector. - Authors.

PHARMACEUTICALS AND NATURAL PRODUCTS DEPARTMENT

94/957

LIMPANUSSORN, Jakkrapong, KLUNGSPYA, Prapaipat and SOONTORN-
SARATUNE, Pattama. Acute oral toxicity studies of ginger
tablet and ginger protincture tablet in rats. Res. Proj.
no. 30-22, Rep. no. 1, 1994, 10p. (In English)

Key Words: Ginger, Medicinal plants, Protincture,
Toxicity, Ginger tablet,
Ginger protincture tablet.
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The acute oral toxicity studies of Ginger tablets and
Ginger protincture tablets were conducted in both sexes of
healthy young adult Spraque-Dewley rats. The Ginger tablet
and the Ginger protincture tablet were prepared by
Pharmaceuticals and Natural Products Department (PNPD),
Thailand Institute of Scientific and Technological Research
(TISTR). Both preparations were administered orally at the
dose of 5,000 mg/kg body weight. It was found that no toxic
sighs and no mortalities occurred within the observation
period of 14 days. The abnormalities observed on necropsy
at the termination were not related to the toxic effects of
both preparations when compared with the normal rats. -
Authors. -~ ; : : _ '

94/958

WANNISSORN, Bhusita, . PUNRUCKWONG, Acharaporn, JARIKASEM,
Siripen, TISAYAKORN, Charus and SUNTORNTANASAT, Taweesak.
Antifungal activity of lemon grass oil and lemon grass oil
cream. Res. Proj. no. 30-22/7, Rep. no. 1, 1984, 14p. (In
English) : g

Key Words: Lemon grass oil, Lemon grass,
Antifungal activity, Lemon grass oil cream,
Essential oils, Cymbopogon citratus,
Dermatophytes, Trichophyton mentagrophytes,
Trichophyton rubrum, Epidermophyton floccosum,
Microsporum gypseum. ' :

Lemon grass oil was extracted by steam distillation of
wilted leaves of lemon grass (Cymbopogon citratus (DC.)
Stapf.) cultivated in Thailand. The minimum inhibitory
concentration (MLC) and minimum lethal concentration (MLC)
of this o0il and citral against 35 clinical isolates of 4
dermatophytes (Irichophyton mentagrophytes, I. rubrum,
Epidermophyton floccosum and Microsporum gypseum) were
determined by agar dilution method. It was found that MIC
and MLC of lemon grass oil were higher than those of citral.
The most resistant was M. gypseum followed by I. rubrum,
I. mentagrophytes, and E. floccosum, respectively. Mode of
action of lemon grass oil and citral were proven to be
fungicidal. The comparative study of the efficacy of cream
containing 4 level concentrations (1.5, 2.0, 2.5 and 3.0
percent) of lemon grass oil was performed in vitro by hole
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diffusion assay. The 2.5 percent lemon grass oil was
demonstrated to be the minimum concentration for preparation
of an antifungal cream for subsequent clinical study. =
Authors.

THAI PACKAGING CENTRE

94/959

KAMOLRATANAKUL, Anchalee, MANEESIN, Pattra and SRIBUBPA,
Chavee. Market preference for packaging of cut flowers for
export. Res. Proj. no. 36-05, Rep. no. 1, 1994, 66p. (In
Thai)

Key Words: Export, Cut flowers, Packaging, Marketing.

In this report, the study of available information
concerning with the development of packaging for export of
cut flowers were presented. The information covered
production and market of cut flowers, handling and
transportation, type and quality of packaging presently used
for export, market regulations, and type, dimension and
quality of packaging as preferably used in the develioped
countries. These information would be important factor for
the development of suitable packaging for export of cut
flowers which should be appropriated for the country
situation and also met the market requirement. - Authors.
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