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WIBITTNIY UNEITIRU A.A3.WIANA A5gunlsen
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Assoc.Prof.Dr.Kanit Wattanavichien Mr.Natasak Rodjanapiches Mr.Teerachai Chemnasiri
N354N15/Board Member N394N15 /Board Member A334N15 /Board Member

wiansedlng Besyna UIBFNUS UAaHD U9FITIA ALY 11993591 Hunyisas
Mr.KriengKrai Thiennukul Mr.Supan Mongkolsutee Mrs.Suwanee Khamman Mrs.Atchaka Sibunruang
994N /Board Member N93UN15 /Board Member N994N15 /Board Member 994N /Board Member
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aﬁag"'ﬁﬁms 2.
FORMER GOVERNORS

waunseA 3 Aad (2506 - 2514) walvwszendadIsnudne (16 n.A.2507 - 15 7.A.2512) A.8un3d Junsadag (16 7.A.2512 - 7 7.A.2514)
Mr.Frank G. Nicholle (1963 - 1971) Lt.Gen Phraya Salwidharnnidhes Professor Insee Chandrasitya
(October 16,1964 - October 15,1969) (October 16,1969 - October 7,1971)

f.

fA.Az.uau Hazlis (7 7.A.2514 - 3 7.A.2518) A3 27 M 0aN9 (7 7.A.2518 - 2 §.8.2522) AL.as.alvs duitayy (24 §.0.2523 - 23 §.0.2533)
Prof.Dr.Tab Nilanidhi Dr.Wadanyu Nathalang Prof.Dr.Smith Kampempool
(October 7,1971 - Ocotber 3, 1975) (October 7,1975 - June 22, 1979) (March 24,1980 - March 23,1990)

a.dwin Tsauguns (24 §..2533 - 30 1.8.2536) wsadnty viaua (20 W.A.2537 - 31 i.A.2540) A3 arinsedand (1 31.8.2540 - 1 11.8.2543)
Dr.Santhad Rojanasoonthon Mr.Chalermchai Hoonark Dr.Kesha Lawanyawatna
(March 24, 1990 - September 30,1993) (May 20,1994 - March 31,1997) (June 1, 1997 - April 1, 2000)

AL.as.isAnG 2sguvilsan (8 n.v. 2543-14 n..2547) as.usdnwal UuiAad (1 7.A.2547-30 0.8.2551)
Prof.Dr.Birasak Varasundharosoth Dr.Nongluck Pankurddee
(September 8 ,2000 - July 14, 2004) (October 1, 2004 - September 30, 2008)
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Dr.Anucha Leksakundilok
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Governor

Deputy Governor Administration
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Dr.Sutiporn Chewasatn
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Deputy Governor Research & Development
BRI P Mr.Anun Rungporntavewat
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Deputy Governor Business Development and Marketing
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Mr.Surapol Vatanawong
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Deputy Governor Research & Development for Bio-Industries
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Chief Experts
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Dr.Piya Chalermglin
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Audit Committee
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Mrs.Suwanee Khamman
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Assoc.Prof.Dr.Kanit Wattanavichien

UNNEIANIINING WUAST

Ms.Prowmatr Huntra

Horuren1satinasiasaunieluy

Director of the Internal Audit office

WLFUNT AIsUsEius

Mr.Soonthorn Duriyapraphun
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Board Chairman
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Board Member
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Board Member
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MESSAGE FROM THE GOVERNOR

As stated clearly in the policies, the Royal Thai Government has placed emphasis on
promotion of research related to the Royal Initiative Projects, commercialization of Thai research and
development (R&D) and leveraging of industrial and agricultural sectors. Dr. Virachai Virameteekul,
Minister of Science and Technology (MOST), also gives importance to the use of science, technology and
innovation for the benefits of people, utilizing S&T research as an economic driving force and creating

an awareness of science at all levels of Thai society such as schools, communities, and rural areas.

Thailand Institute of Scientific and Technological Research (TISTR) has implemented these
policies and achieved the R&D products which are well-recognized among Thai industrial and

business sectors as well as the public. In 2010, the outstanding innovations were, for instance,

e a self-help multipurpose mobile sitting vehicle for the elderly and disabled who
mostly relied on caregivers;

e an automatic traction machine TISTRAC 0901 for patients suffering from Cervical
Disc Disease and joint and muscle pain. This machine was the first one Thai-
made but comparable to those imported;

e Musacid tablets for ulcer prevention; acne mask and cleansing facial gel —
cosmeceuticals from Stephania suberosa Forman, the quality products developed
from Thai medicinal plants of which quality could meet international standards;

e Natural food products from Long Kong processing such as Long Kong juice, jam,
jelly and fresh Long Kong in syrup. These types of R&D could add values to

agricultural produce and alleviate the surplus fruits.

In 2010, TISTR was also awarded the prestigious prizes for R&D work: the 2™ prize for fat-
free salad dressing from the Thai Rice Innovation Award 2010, granted by Thai Rice Foundation
under Royal Patronage in cooperation with Thai National Research Council, and the Silver Award for
attractive booth display in the Thailand Research Expo 2010.

Our achievements and the awards received have reflected the finest performance of TISTR
which consists of various components, for instance, staff’s perseverance and great support from
executives and personnel both in the public and private sectors. Special thanks, therefore, are for
those who encourage us in different ways. On behalf of TISTR’s executives and staff, we will dedicate
all our efforts for the sustainable economic and social development on a basis of self-reliability of

Thai people and the increase of national competitiveness for the nation’s prosperity.

(Mrs. Kasemsri Homchean)

Governor
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HISTORY OF TISTR

The Thailand Institute of Scientific and Technological Research (TISTR) is a non-profit state
enterprise. TISTR was originally set up by the Applied Scientific Research Corporation of Thailand
Act B.E. 2506 (1963) which was repealed and replaced by the Thailand Institute of Scientific
and Technological Act B.E. 2522 (1979), following the establishment of the Ministry of Science,
technology and Environment (MOSTE) since 23" March 1979.

According to the Government System Reform Act B.E. 2545 (2002), the name and initials of
the Ministry of Science and Technology and Environment (MOSTE) was changed into the Ministry
of Science and Technology (MOST).

Vision

TISTR is an organization of integrated technologies with special emphasis on food, health
products, renewable energy and environment, with special and a centre of ASEAN countries in
providing leading scientific services for the leverage of national competitiveness and services, and
the creation of a learning society.

Missions

e To commercialize integrated research and development (R&D) in food, health products,
and renewable energy which are of crucial economic, social and environmental values;

e To provide science and technology services in compliance to the quality management
system and international standards;

e To use effective business management and marketing processes for the transfer of
technologies and services to target customers in the production and service sectors, and
also the communities;

e To develop infrastructure which are supportive to the creation of a learning society in
science and technology;

e To manage the ultimate utilization of resources and promote the good governance and

organizational culture.

Objectives

e To extensively commercialize research-based technologies of global recognition.

e To provide customers with high quality science and technology (S&T) services up
to international standards.

e To transfer R&D products and innovations to target customers on a basis of cost-
effectiveness and increasing competitive advantage in the ASEAN region.

- THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
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e To harness the small and medium enterprises (SMEs) with advanced infrastructure
and to enhance S&T knowledge of the Thai society.

e To bring forth the organization with good governance and high reputation of staff as
well as the organization.

Strategies

e Integrating multidisciplinary technologies and teamwork for the creation of
innovations on food and health products, renewable energy and environment.

e Establishing an effective selection process for commercialization of R&D and
maximizing organizational efficiency up to global potential.

e Developing S&T services with the quality assurance systems based on international
standards.

e Strengthening proactive marketing and approach strategies.

e Providing new edge infrastructure to increase nation’s competitive advantage.

e Popularizing and transferring S&T knowledge to the Thai society for further utilization.

e Improving administrative systems and creating good organizational culture in order
to gain social recognition.

e Developing human resource in aspect of both ethics and expertise.

Administration

TISTR is a non-profit state enterprise under MOST, having the Minister to supervise TISTR’s
management at national level and steer the implementation of the Government’s policies and
the Cabinet’s resolutions. The Minister of MOST is also responsible for submitting important issues
for the Cabinet’s approval and has authority to appoint the Board of TISTR.

The TISTR Board mainly consists of Board Chairman, Secretary-General of the Office of the
National Economic and Social Development Board, Secretary-General of the National Research
Council of Thailand, Secretary-General of the Office of the Board of Investment, and not more
than 6 Board members selected from qualified experts, having the Governor of TISTR as the
Board Secretary. The Board of TISTR has the missions in formulating organizational policies and
supervising TISTR’s administration as well as activities concerned.

The Governor of TISTR has the mandate to manage TISTR as directed by the Government
and the Board. The Governor must also play roles in exchanging knowledge, communicating,
and liaising with other state agencies, organizations, institutions or individuals nationally and
internationally with respect to research in science and technology.

At present, TISTR is capable of managing the integrated R&D, technology transfer and
provision of S&T services at high competency via these following clusters

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR) -
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1. Research and Development Group
The R&D Group comprises 2 departments:

e Bio-Industries Department: conducting R&D and providing consultancy services in order
to add values to crops, natural products and biological products. The focus of research
is to develop technologies and innovations for commercialization.

e Sustainable Development Department: focusing on R&D and providing consultancy
services concerning utilization of natural resources and transforming waste into the
value-added products. The researches conducted are to support the concept of
economic sufficiency, the conservations of energy and environments, and the revival of

eco-system. The innovations are focused on material and engineering technologies

which could serve the national aims in self-reliance and sustainable development.

2. Industrial Service Group

The Industrial Service Group provides the analysis, testing and calibration services to the
industrial sector with ISO/IEC 17025 accredited laboratories. Other services include certification
of quality assurance systems up to international standards such as ISO 9001, 1SO14001, GMP and
HACCP, etc and information provision. These services serve the objective in increasing potential
of Thai industry in terms of product quality, production and business processes as well as service

processes to be well recognized amongst national and global markets.
3. Business Development and Marketing Group

The Group acts as a marketing agent for the R&D products and innovations of TISTR. It
promotes commercialization of the in-house R&D and open opportunities for industrial services

so as to increase organizational income and reputation.
4. Administration Group

The Administration Group performs the work in finance, human resource management,
information and communications technology, legal affairs, and general services. These kinds of

work are considered as a support unit leading to the overall organizational effectiveness.
5. Departments under the Governor

The Departments under the Governor run the work and report directly to the Governor,
for instance, public relations and foreign affairs, policy and strategic planning, follow-through of
performance agreement, and internal audits in compliance with the regulations of the Ministry of

Finance.
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HUMAN RESOURCE

Permanent staff and employees
As of 30 September 2010

Permanent staff 618
Temporarily hired employee 46
Project employee 32
Total 696

TISTR staff by function groups

Administration Group Business Development and Marketing Group
116 persons (16.67%) 26 persons (3.74%)

Bio industry R&D Group
149 persons (21.41%)

Under the Governor
66 persons (9.48%)

Industrial Service Group R&D for Sustainable Development Group
184 persons (26.44%) 155 persons (22.27%)

TISTR staff by qualifications

Diploma and Certificate Doctoral Degree
110 persons 15.80% 56 persons 8.05%

Bachelor's Degree Master’s Degree

289 persons 41.52% 241 persons 34.63%
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TISTR’S ACHIEVEMENTS IN 2010

In 2010, TISTR’s success included these following research and development (R&D)
projects, technologies, and innovations.
% Multipurpose Mobile Sitting Vehicle

The Engineering Department, TISTR successfully developed a multipurpose mobile
sitting vehicle as an aid to the elderly and the disabled on a self help basis so that less care giving
are demanded.

The multipurpose mobile sitting vehicle developed is different from the vehicles of the
same kind in that it can function as a machine for physical therapy for knees and ankles, so called
continuous passive motion (CPM). Moreover, it is equipped with a mobile sanitary toilet system.

The cost of this vehicle is 50% cheaper than the imported one.

¢ Automatic Traction Machine TISTRAC 0901
The Engineering Department, TISTR
successfully developed an automatic traction
machine (Model TISTRAC 0901) for the first time in
Thailand which was comparable to the one imported.
This machine is suitable to patients suffering from

Cervical Disc Disease and joint, muscle and back pain.

+ Ginger Phlai gel product
The Department of Pharmaceutical and Natural Product, TISTR was successful in
developing the medicinal formula from a mixture of Phlai (Zingiber cassumunar Roxb.) and
ginger extracts for treating inflammation and relieving joint pain. The efficacy and safety in
usage was also conducted to ensure its property in treatment. This project had a purpose of
using science to support the production of herbal drugs, for instance, chemical quality control,
acute anti-inflammatory effect, and pain-relieving in joints, acute dermal toxicity test as well as
a survey of target groups on satisfaction on the products.
[ v The product developed could help build trust among
L T 1 . consumers and create the systematic production process
,,.-p:fﬂ":_’-‘i up to international standards so that the drug would be
ﬂ, o

recognized in the global markets and could increase more
o o ’ o national income.
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Musacid supplement tablet for ulcer prevention

L)

The Department of Pharmaceutical and Natural Product, TISTR successfully developed
the product “Musacid” from banana and ginger (350 mg/
tablet) as a supplement tablet for ulcer prevention. The
test showed that Musacid was effective in white rats
while the clinical study showed that Musacid of 1,050
mg/tablet was effective in volunteers who had good

health but suffered from ulcer. The Musacid tablet also

had no hazardous effect to liver, kidney and circulary

system of the volunteers.

+ Cosmeceuticals from Stephania suberosa Forman

The Department of Pharmaceutical and Natural
Product, TISTR successfully developed cosmeceuticals
from Thai medicinal plant - Stephania suberosa Forman.
The 4 products obtained from the plant included
acne mask, acne gel wash, acne spot corrector, and
mouthwash. This project would bring benefits to the

country in terms of adding value to the local herb and

increasing income for Thai agriculturists. These natural

products are alternative for consumers, resulting in reduction of cosmeceuticals import values.

Innovations for Thai Industry
¢ Non-fat salad dressing product

TISTR was successful in developing the rice starch from broken Jasmine rice 105 using
physical modifications of starch with heat moisture treatment. The modified rice starch can
be used as a thickening agent for fat replacer in non-fat dressing product mixed with inulin,
another type of thickening agent. The formula for appropriate ratio was also developed in order
to produce non-fat salad dressing having the same texture as full-fat salad dressing which was

acceptable by consumers.
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% Washer and stem remover for Long Kong fruit

A washer and stem remover for Long Kong developed by TISTR had high efficiency in
removing stems from fruits completely without harming the flesh. This machine was suitable for
agriculturists and housewife groups who were involved in Long Kong processing and preservations
where cleaning and stem removing were necessary before pealing and making it into products.
% Long Kong extract juicer

A Long Kong extract juicer could separate juice and flesh effectively with hysgienic
process and without breaking seeds. The working speed was 300 Vhr, using 1-hp motor. This
extract juicer can also be used with other kinds of soft fruit such as grape, manso, pineapple,
longan, lychee, Ma Mao (Antidesma velutinosum Blume), tomato, etc. It is suitable for community
enterprises which produce juice from fresh fruits and vegetables because the machine cost is 2-3

times lower than the imported one.

% Processed products from Long Kong
» Ready-to-drink Long Kong juice
The ready-to-drink Long Kong juice was processed
by adding fructose for better taste. The pasteurization was
performed into 2 types: pasteurized bottle which could be
kept for more than one month at 4°C and pasteurized Tetra

pack which could be kept for more than one year at 25°C.

« Jam and jelly products
This kind of product was produced from flesh and juice of Long Kong. It can be a
home- made natural product which offers a new choice to consumers and is suitable for the new
life style
» Dehydrated Long Kong
This product was created in order to preserve Long Kong when out of season by dipping
Long Kong in solution for about 3 months, then in heavy syrup at different °brix , and dried in a drier.
The product obtained must have soft texture, not too tough or unchewable, and easily consumable
while the taste must not be too sweet. Production cost was around 200-300 baht/ke.
» Long Kong in light syrup
This kind of Thai dessert is full of vitamins from fruits, suitable for cooling down body
temperature in a hot weather. The product could be stored in a bottle and kept for 1-2 months

at room temperature when unopened.
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* Ready-to-drink Aloe vera juice

The Department of Food Technology, TISTR successfully developed ready-to-drink juice
from aloe vera, a kind of new health supplement drink from Thai herbs. Mainly composed of aloe
vera, other vitamin-rich fruit juice such as tangerine, guava, and pineapple was added in order to
enhance the taste while nutritious values of aloe vera remain the same. This aloe vera drink could
help revitalize the energy from insufficient rest and exhaustion, normalize the excretory system, and
relieve the gastritis. Moreover, powdered aloe vera
drink was developed using freeze drying technique
in order to maintain aloe vera nutritious values. Bale
fruit (Aegle marmelos L. Corr.) and chrysanthemum
flavours were added into the powder in order to give
consumers more choices. The powdered aloe vera

was also convenient for both inside and outside the

country.

¢ High protein ready-to-drink chickpea milk

The Department of Agricultural Technology,
TISTR successfully conducted research and development
project on “Chickpea milk product” in order to offer more

options for consumers and promote the plantation of

chickpea in the country. High protein and low fat chickpea
milk is suitable for all consumers, particularly who were
allergic to cow milk.

As a result, the production techno logy of chickpea milk is now available for
entrepreneurs interested in commercial production. This would enhance a wide
variety of products in milk market in Thailand and a new choice for consumers.

In addition, the promotion of chickpea plantation could help create job and career opportunities

for all agriculturists to produce chickpea as raw material for food industries.

s Antioxidant ready-to-drink Pak Wan Pa tea

Lam Takhong Research Station (LRS), TISTR successfully conducted research on
commercial plantation of Pak Wan Pa (Melientha suavis Pierre) and its added value as herbal
tea leaves and tea powder. At present, TISTR has continued the research in the development
of processing technology of Pak Wan Pa tea into ‘ready-to-drink Pak Wan Pa tea’ which is more
appropriate for the hasty life style where convenience and the most effective time management

are the main concerns.
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Obviously different from any other tea in the
market, ready-to-drink Pak Wan Pa tea has its unique
flavour and transparent golden colour. Moreover,
it contains most nutritional value which is good for
health similar to that other kinds of tea, namely
mulberry tea or other herbal tea. When compared to

mulberry tea and Dok Kham Foi (Safflower) tea, Pak

Wan Pa tea has higher content of antioxidant.

TISTR was also successful in developing technology for commercial plantation of Pak
Wan Pa which was basically integrated plantation system by using Pak Wan Pa as a main plant with
multilayer plants for appropriate environment to the growth of Pak Wan Pa. The training course
on cultivation of Pak Wan Pa for career opportunity was provided to agriculturists and interested
people at Lam Takhong Research Station. The systematic plantation of Pak Wan Pa would help

generate income for agriculturists all year round and make the best use of land for farming.

Discovery of the world new plant and animal species

In 2000, Dr. Piya Chalermglin, a Specialist of TISTR, discovered new plant species in
swamp area or fresh water peat soil forest of Lop Buri province. TISTR received royal permission
from Her Royal Highness Princess Maha Chakri Sirindhorn to name this magnolia plant as Magnolia
sirindhorniae Noot & Chalermglin. Since then, TISTR has been promoting this magnolia plantation
over all regions of the country, particularly at TISTR headquarter in Technopolis, Khlong Ha,
Pathum Thani which is now 3 years old. This magnolia will flower for 2 months in June to July
each year. The plantation promotion of this magnolia to all people will be greatly sustainable

conservation of Magnolia sirindhoniae.
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Awards of success and pride

o,

* Non-fat salad dressing product won the second prize in 2010 Thai Rice Innovation
contest

The non-fat salad dressing product was developed by Dr. Sorada Valapa, a researcher
at Food Technology Department, TISTR. The production technology was already transferred
to Malee Bangkok Company Limited. This product won the second prize from the 2010 Thai
Rice Innovation contest organized by Thai Rice Foundation under the Royal Patronage and the

National Innovation Agency (NIA).

** Vacuum Freeze Dryer was awarded the 2010 New Invention Prize

TISTR by Mr. Yutthana Tantiwiwat, Director of Engineering Department and research
team successfully developed the new invention of Vacuum Freeze Dryer, which won the 2010
New Invention Award in Science and Technology on engineering and research industry category,
granted by the Board of Directors, National Research Council.

The Vacuum Freeze Dryer showed its efficiency in drying of food products to lower than
5% moisture content. As a result, this would help keep the quality of food products and raw
materials for export and maintain the original physical properties and nutritious values for longer
period.

TISTR was in cooperation with the Thai Red Cross Society and NR Industries Company
Limited to use this Vacuum Freeze Dryer in the drying of blood driblets from public blood
donations for the use of vaccine and serum productions. Consequently, this would secure vaccine
and serum availability during pandemic outbreaks, prevent diseases and, finally, reduce the

import of the machine, vaccine and serum.
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% TISTR was honoured the prestigious award for
patronizing the dream school “Bueng Khao Yon (Khong
Phan Upatham)”

Mr. Chinnaworn Boonyakiat, Minister of Education
conferred the prestigious award for the patronage of the
dream school to TISTR in the Executives Conference of the
Dream Schools : Groups 1-3, at the Ambassador City Hotel,
Chomthien, Pattaya, Chonburi.

TISTR has upgraded the education standards of
Thai youth for the years 2010-2013 by regularly supporting
Bueng Khao Yon School (Khong Phan Upatham), Khlong See,

Khlong Luang, Pathum Thani as part of TISTR Corporate Social
Responsibility (CSR) programme. The objective of the CSR programme was to develop Thai
schools up to the standards and to meet the regulations of Dream School, set by the Office of
the Basic Education Commission, Ministry of Education until the end of the project in 2012.

Mrs. Kasemsri Homchean, TISTR Governor, has established the office policy on setting
up the strategy for school development in three issues. Firstly, the common theme between
TISTR, the school and communities had to be determined. Secondly, the supporting schemes
were prioritized, and finally, the strategy and management programme were set up with the
involvement of TISTR executives, the school and communities. TISTR Administration Group by HR
Department, therefore, set the plans and activities under the programme.

7

#* TISTR received the Silver Award in booth design competition from Thailand Research

Expo 2010

The Silver Award in booth design was given by Professor Suthiporn Chittmitraphap (M.D.)
the Permanent Secretariat, National Research Council (NRC) to TISTR together with 12,000 baht
prize and the plaque of Thailand Research Expo 2010. The booth design competition was part of
the Thailand Research Expo 2010 which was organized by NRC on 26-30 August, 2010 at Bangkok
Convention Centre, Central World, Ratchaprasong, Bangkok. The objective of Thailand Research
Expo was to show potential of Thai researchers both at domestic and regional levels which would

lead to the utilization of Thai research products and innovations.
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RESEARCH AND DEVELOPMENT

Complete Research and Development Projects in 2010

¢ Research and development of food products

1. Collaboration with the German Government in promoting advisory services to
enhance competitiveness of Thai SMEs (Phase III)

TISTR was well aware of the importance of the integrated development of small and
medium enterprises (SMEs) in food industry. A proposal, therefore, was made to ask for support
from the German government in enhancing Thai SMEs’ competitiveness. As a result, TISTR was
granted the financial support of 3 million Deutsch Marks for a 6-year period. In 2010, the project
had been in progress until Phase 3. In addition to fruit and vegetable industries, more services
were offered focusing on convenience food industries with the aim to provide one-stop advisory
and information services through the project website. The knowledge database provided would
be useful to prospective food entrepreneurs. Information is available on the website at www.

tistr-foodprocess.net.

2. Development of anti-oxidant health products
e Research and development of anti-oxidant health products and beverages
TISTR carried out a research project to develop the health products from Pak Wan
Baan (Sauropus androgynus) and Pak Chiang Da (Gymnema inodorum Dence), two indigenous
vegetables with high potential of anti-oxidant activity relevant to diabetes-causing conditions.
TISTR developed 4 different products, i.e. Pak Wan Baan ready-to-drink 2 formulas (natural and
honey lemon), Pak Chiang Da ready-to-drink 2 formulas (natural and honey lemon).
e Development of packaging for anti-oxidant health products
TISTR developed 8 types of packaging for 4 kinds of anti-oxidant health beverages
from Pak Wan Baan (Sauropus androgynus) and Pak Chiang Da (Gymnema inodorum Dence)
extracts. The packaging of these products was divided into 2 types, pasteurized glass bottles and
UHT multilayer cartons which both could prevent deterioration and nicely promote the sale of
the products.
e Development of processing machine in production of anti-oxidant health
products and beverages
TISTR developed a prototype of anti-oxidant extractor for continuous solid-liquid
extraction. The prototype machine was designed to use solvents including water, alcohol and
water/alcohol mixture for extracting dried and fresh raw materials. Extracts obtained from the

machine were in similar relative amounts to reference substances in the laboratory.
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e Feasibility study of testing and pre-marketing project of anti-oxidant health

products
TISTR conducted marketing survey of food supplements and consumer satisfaction.
Findings showed that there was a rising consumer demand for these products. Anti-oxidants were
widely used as additives to make the difference in the main products and these food supplements
needed more advertisement. Overall study of the products revealed feasible marketing because
the consumer acceptance was at levels from moderately like to very much like. However, the

marketing also showed that the cultivation of raw materials needed to be promoted for sufficient

supply.

3. Research and development of dietary food additives from agricultural produce
e Research and development of dietary fiber from agricultural produce
TISTR conducted R&D in dietary fiber products from waste in fruit and vegetable
industries to serve demand of dietary fiber both domestically and internationally. Results showed
that peels from a variety of domestic fruits such as durian, Kaeo mango, Chok Anan mango, santol,
longan, rambutan and banana had potential for use as raw materials for production of dietary
fibers or food supplement products in order to reduce imports of dietary fibers. Production
technology of dietary fibers developed at TISTR was already available for technology transfer to

entrepreneurs or those with interests for commercial use.

4. Development of health sweetener products from grains and natural products
e Research and study on suitable grains and medicinal herbs for producing
healthy sweetener

TISTR selected 3 types of medicinal herbs, namely, Cha-em Thai (Albizia myriophylla
Benth), Oi Sam Suan (Millettia sericea Benth) and Hatsa Khun Yai (Clausena anisata Hook), all
suitable for sweetener production, as an alternative choice for health-conscious consumers.

e Research and development on production of sweetener from Stevia (Stevia
rebaudiana Bertoni)

TISTR conducted the study on suitable method for cultivation of Stevia (Stevia
rebaudiana Bertoni) in order to increase productivity, transfer knowledge and promote career
opportunities to earn income for farmers. The study also included consumer product safety.

It was found that the cultivation activated by chemical fertilizer and liquid fertilizer from fish
yielded highest sweetener amount of stevioside. The experiment on mixing of the sweetener
in the drink product showed that no harmful heavy metals were detected. Therefore, this
can be safely used in beverages for people who need to control the energy intake or sugar

consumption.
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e Research and development of health sweetener product: Lactosucrose
TISTR selected food microorganisms that could produce the highest yield of
beta-fructofuranosidase enzyme. Then, the enzyme was extracted from the microorganisms to
determine suitable temperature and pH for lactosucrose production. Currently, this type of sugar
plays an important role in the sugar industry because it can be used with diabetes patients, gives
low energy and also is catalyst for the growth of useful microorganisms in the digestive system.
e Research and development on production of prebiotic oligosaccharide from
Thai economic crop
TISTR developed the food processing of rice, an important source of carbohydrate,
and modified it into oligosaccharides as food supplement. For example, malto-oligosaccharide,
a sweetener used in food industry and beverages, can control the growth of microorganisms in
intestine whereas isomalto-oligosaccharides are prebiotics that help prevent tooth decay and

balance the digestive system by increasing useful microorganisms in the intestine.

5. Research and development of nutraceutical products from medicinal herbs and
natural sources: Part |

e Development of nutraceutical products for prevention of stomach ulcer

from mixed medicinal herbs
Currently, the walk of life in great haste, drug uses with side effects and symptoms
of uncured diseases have led to a continuously increasing rate of patients with stomach ulcers
every year. Therefore TISTR developed nutraceutical products for prevention of stomach ulcer
from banana and ginger in tablets named ‘Musacid’. This product is an alternative in addition to
curing with drug, and tends to increase popularity among consumers because it is already made

edible and very safe for kidney, blood circulation and digestive system.

Activity 2: Research and development of health products
1. Research and development of adaptogenic products
e Development of packaging for adaptogenic products
TISTR developed packaging of adaptogenic products for suitable applications such
as type of caps, shape of bottle for multiple on-off uses. The products are generally in drug forms
i.e. tablets, capsules or may be as in beverage. Because consumer expectations to the products
are greater than other general goods, the development of packaging style of the products is of

importance in making attractiveness and impression to consumers.
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2. Integrated R&D on medicinal herb Phlai (Zingiber cassumunar)
e Utilization of Phlai oil of different species at different production season
TISTR has studied an appropriate tillage technique for the commercial production
of Zingiber. A suitable harvesting time and species that grow well with high yield were also under
studly.
e Study on genetic diversity of Phlai (Zingiber cassumunar)
TISTR conducted survey and collection of Phlai (Zingiber cassumunar) in Thailand.
Among them, DNA extractions were performed for 92 samples of yellow Phlai, 15 samples of
purple Phlai and 18 samples of Phlai-related plants in order to create a DNA fingerprint database
of Phlai species discovered in Thailand. This was useful in improving and developing Phlai herb
species that possess dominant characteristics in production and consequently, quality of Phlai oil.
e Resistance to rotten rhizome disease of Phlai (Zingiber cassumunar) species
TISTR conducted study on the resisitivity of plants to microorganisms that caused
severe outbreak of rotten rhizome in many tropical plants such as tomato (Solanum lycopersium),
potato (Solanum tuberosum), butsarana (Canna indica), ginger (Zingiber officinale), galanga
(Alpinia galanga), fingerroot (Boesenbergia pundurata), turmeric (Curcuma longa) and Phlai
(Zingiber cassumunar). When infected, Phlai became extremely destructive and dead within 2
weeks. Results of transplant infection to Phlai sample species surveyed and collected revealed
that only two Phlai-related plants did not show any symptom of disease. Genetic characteristics
of these two plants will be useful in the development of Phlai species that is resistant to rotten
rhizome disease.
e Study of soil characteristics and soil management for Phlai (Zingiber
cassumunar) productivity
TISTR has investigated an appropriate soil management for Zingiber propagation in
order to sustainably increase the yield which will benefit any farmers and interested agriculturalists.
e Study for scientific data support of traditional Thai remedy comprised of
Phlai (Zingiber cassumunar Roxb.) as ingredient for carminative, flatulence and indigestion
TISTR integrated scientific and local knowledge of traditional Thai remedy including
chemical compositions, efficacy and safety of Prasa Phlai as a Thai herbal remedy that is claimed for
flatulence, indigestion, menstrual disordersand emmenagogue. Scientific data of Prasa Phlaifrom this
study are of useful knowledge and can be further developed into a more convenient, effective and

modernapplication. TISTR alsodevelopedthe prototype of Prasa Phlaiextract containedin capsules.
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e Preliminary quality control, examination of efficacy and safety of traditional
Thai remedy comprising Phlai (Zingiber cassumunar Roxb.) for postpartum women

TISTR conducted research on efficacy and safety evaluation of Prasa Phlai as a
traditional herbal remedy comprising Phlai (Zingiber cassumunar Roxb.) for postpartum women
in order to increase consumer’s confidence in medicinal herbs. The study showed aspects of
efficacy and safety evaluation of herbal remedy products that raise confidence to consumers,
manufacturers and increase value of Thai medicinal herbs.

e Research and development of patch-ointment for healing mouth ulcer from
Phlai (Zingiber cassumunar)

Mouth ulcer is a major clinical problem that requires compounds which have
anti-inflammatory and antibacterial effects. In this regard, TISTR conducted scientific research to
use the findings to prove anti-inflammatory property of Phlai (Zingiber cassumunar) oil, major
chemical compositions and active compounds. It was also found that active ingredients in Phlai
oil had antibacterial property. Accordingly, TISTR developed two products for healing mouth ulcer
from Phlai as an alternative to expand utilization of Phlai. The first product is oral paste ‘Phlai
paste’ that helps inhibit anti-candida and the second, mouth wash ‘Phlai oral fresh’ that helps
prevent tooth decaying germs.

e Research and development of anti-inflammmatory product from semi-purified
compound of Phlai (Zingiber cassumunar)

TISTR developed Phlai (Zingiber cassumunar) — Ginger rhizome (Zingiber officanale)
topical gel which had anti-inflammatory activity and significantly reduced swollen knee joint.
Preliminary evaluation of this product with tested rabbits revealed that it did not cause acute
dermal toxicity and acute skin irritation. The results of product satisfaction studies to targeted
customers over 40 years of age for 200 samples showed that satisfaction levels with the product
in terms of color, odor, smoothness and skin permeation were extremely like. Feasibility study
suggested a high potential for investment. The production technology of this product is now

already available for technology transfer to interested entrepreneurs.

3. Development of scientific equipment for pharmaceutical and medicinal laboratories
e Development of a 3-chamber temperature and humidity-controlling cabinet
for finished product test
TISTR developed a temperature and humidity-controlling chamber used for the
testing process of drugs, food products and in agricultural industry with a purpose of settling high
standardized storage method. The prototype equipment featured microprocessor programming
controller that can satisfactorily work with high efficiency comparable to the foreign one. The

outcome of the project would help create self-reliable Thaitechnology while reducingimport values.
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4. Research and development of cosmeceuticals from medicinal plants: part |
e Survey of medicinal plant raw materials used in research and development
on Cosmeceuticals
TISTR has collected data related to plant raw material for cosmeceutical industry
in terms of quantity, type, properties, and quality from producers and growers of the plant.
This was presented in the form of report which can be used to plan and as guideline for the
herb production in the future.
e Research and development of cosmeceuticals from medicinal mushroom for
skin care
TISTR conducted the study on split gill (Schizophyllum commune Fries.), a
popular and widely consumed mushroom in the southern part of Thailand. The extracts of
this mushroom possessed a potent anticancer activity and were added in skin care products to
protect against harmful environments. The skin care products from split gill mushroom passed
skin irritation and acute dermal toxicity tests; thus a patent application has been filed and the

production technology is ready to transfer to entrepreneurs.

5. Development of scientific and medical equipment
e Development of portable soil quality testing equipment
TISTR carried out the development project a measuring device for moisture content
in soil using newly developed porous ceramic materials as water sensor. As the imported devices
available in the market are costly, the production of this device on Thai-developed technology

could help replace the imported ones and reduce the import values.

Activity 3: Renewable Energy
1. Pollutant management and value added product from waste treatment plant
in the community and the rural area
e Selection of microbial strains for hydrogen production from food waste

TISTR conducted the selection of optimal microbial strains for hydrogen gas
production using two different fermentation techniques namely, dark fermentation and photo-
fermentation of waste water from food waste containing biodegradable organic matters as raw
material. The biogas produced was utilized in many industries and helped reduce the import of
crude oil at about 10,000 m. baht a year. Moreover, the technology is another alternative method

for food waste treatment.
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2. Research and development on sustainable production technology of ethanol
e Research and development on production technology of ethanol from rice

straw and other cellulosic materials

Weeds, grass, and other agricultural residues such as rice straw, sugar cane leaves,
palm seed bunches are abundant biomasses which can be reused. The main components of
these biomasses are cellulose and hemicellulose which can be converted to ethanol. The
ethanol production technology is not only the removal of waste materials but also the addition
of value to waste residues. As a result, this would create more income for the agriculturists. The
research project was focused on the investigation of the optimal conditions for the production of
fermentable sugars from rice straw which would be used for ethanol production with the aim to

utilize rice straw as main raw material for ethanol production in the future.

3. Research and development on production technology of high quality alternative
fuels from waste
e Production of solid briquette fuel from organic waste
An increasing amount of waste resulted in either environmental or sanitary
problems for the population. The production of fuel from waste is an alternative method of waste
removal by which would not only decrease these problems but would also increase the source of
alternative energy. The solid briquettes of waste would produce synthetic gas in the gasification
process of high heating value of over 1000 kcal/m’ (at standard conditions) which could be used
for heat production or in combustion engine.
e Production of liquid fuel from organic wastes under high pressure and high
temperature
TISTR investigated the production of liquid fuel from food waste. As a result, it was
revealed that organic wastes showed their high potential for energy production. The only problem
of using these organic wastes was their moisture contents that would not make it feasible. The
production process under critical values of water would not require the removal process of
moisture in organic wastes, thus being suitable for very high moisture content raw materials. The
products of this process were bio-crude and liquid (water) at 7.11% and 87.5% of the fresh food

wastes added, respectively.

4. Integrated research and development programme on Jatropha to alternative energy
e Investigation of quantity and quality of Jatropha oil at various storage times
Jatropha is an alternative energy source for agricultural machinery. In order to
achieve both optimal quantity and quality of Jatropha oil, TISTR investicated and listed the

extraction methods of Jatropha oil from Jatropha seeds as well as the properties of Jatropha oil
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at various storage times. The results showed that solvent extraction method yielded the highest
amount of Jatropha oil while screw extraction method gave the best quality of Jatropha oil. The
experimental results of storage time of Jatropha oil showed that the properties of Jatropha oil
changed with storage time as oxidation stability decreased while acidity increased after 3 months
of storage time.
e Development of solid catalysts for tran-esterification process
Tran-esterification process is the reaction of alcohol and triglyceric ester which
can be found in vegetable oil or fat. Tran-esterification is the most widely used for biodiesel
production. Therefore, the catalysts are used in the process to activate the reaction. The mostly
used catalysts were sodium hydroxide and potassium hydroxide due to their very low prices.
The biodiesel production would be very costly on the expenses of water and energy for washing
up the catalysts used and evaporation of water from biodiesel. TISTR developed solid catalysts
+<2C03/Al203 and KZCOS/AL(OH)3 to replace the original catalysts in this tran-esterification process.
The advantages of the newly developed catalysts were their convenient uses and energy-saving
during the separation process of catalysts from biodiesel. The new solid catalysts would also
help reduce the risk of engine damage due to the deposit of catalysts better than that of liquid
catalysts.
e Study on production process of pulp from Jatropha
TISTR conducted the experiments on production of pulp from Jatropha residues
which would add more value to Jatropha waste as well as increase extra income for agriculturists
and entrepreneurs of Jatropha plantation. The experimental results of the experiments showed
that Jatropha of over 2 years old could be used as raw material for either unbleached or bleached
pulp from soda-anthraquinone pulping process with paper physical properties similar to those
from eucalyptus pulping.
e Development of biodiesel prototype from Jatropha oil
TISTR developed biodiesel prototype from Jatropha oil which was composed of
preparation and reactant feeding set, tran-esterification reaction set, glycerine separation set,
biodiesel washing with water, and evaporation set. It was revealed that at the optimal conditions
of mole ratio of Jatropha oil to methanol of 1:9, 0.66% by weight of sodium hydroxide as catalyst
under high pressure and high temperature biodiesel could be produced in the reactor.
e Study on product safety from Jatropha seeds
TISTR conducted a research project to evaluate the safety of products of biodiesel
production from Jatropha. The results of the project showed that all five products passed the
safety tests in compliance to OECD standards No. 420, 404, 402 and 405. The results of this
research project revealed the fundamental information of safety of Jatropha seed products

produced in the country and developed by production process of TISTR.
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5. Research and development of processing technology of fuel products from

biomass gasification and pyrolysis as liquid fuels for transportation and industrial sectors
e Development of fractionation column prototype for petroleum production

from tar, by-product of biomass pyrolysis process

TISTR investigated the effects of temperature and types of metallic
catalysts such as NICLZ, FeSOa, and CoCl2 on AL203 and ZSM-5 substrates on the distillation
rates of tar and the properties of petroleum from distillation process. The results
showed that CoCl acted as metallic catalyst which converted tar into 40% petroleum
while only 30% conversion of that was achieved by catalysts NICLZ, FeSO,, and ZSM-5.
Use of ZSM-5 as a catalyst produced petroleum of high heating value of 6,500 kcal/kg.

6. Development of alternative technology for treatment of organic pollutants and
production of alternative energy from livestock farm
e Research and development on testing and monitoring techniques for
systematic function and failure warning signal of organic pollutant removal system and
production of alternative energy from livestock farm
TISTR developed the capability evaluation technique for anaerobic, biogas
production as well as a manual for failure warning technique for the system. A training course for
anaerobic waste treatment was also developed which stemmed from the cooperation between
researchers and private sectors.
e Research on continuous treatment of waste water and utilization of biogas
and integrated fermented fertilizer
TISTR studied and developed the technology to control struvite and the utilization
of bio-fertiliser produced from the by-product of wastewater from cattle farming and soil-
less cultivation. This was to encourage the human resource development cooperation in the
environment technology between universities inbound and outbound.

e Study on standard design of waste treatment from livestock farm and

production of alternative energy on farm size and economic feasibility

TISTR developed a detailed design of standard wastewater treatment to provide
an alternative energy source from cattle farming. The economics evaluation of the system was
also under studied. The result can be adjusted to any environment and an addition can also be

designed.
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7. Bioplastic for Thai industries
e Research and development of test method for bioplastic degradation under

Thailand natural simulation conditions
TISTR investicated the efficiency of degradation of bioplastic products and 14
samples of plastic utensil products in comparison with commercial polyethylene plastic by
using microbial consortium in soil samples collected from 6 provinces. Plastic samples were
buried underground at various depth levels. The experimental results showed that under natural
conditions, 7-10 plastic samples were completely degraded with soil samples from Khon Kaen,
Phitsanulok, and Songkhla provinces at 5-40 cm depths in 18 months while no change was observed
on polyethylene plastic samples. Bacillus spp. bacteria played major role in the degradation
of plastic samples. The development of test method for biodegradation of plastic, therefore,
remarkably benefited all research work as well as the entrepreneurs of bioplastic products
including the fundamental information for the establishment of standardized biodegradation test

laboratory in the future.

D))
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Research and Development Projects in Fiscal Year 2010

Government Support R&D projects

X/
L X4

Research and Development of Food Products
1. Collaboration with the German Government in promoting advisory services to

enhance competitiveness of Thai SMEs (Phase IlI)

2. Development of anti-oxidant health products
e Anti-oxidant health products and beverages
e Packaging for anti-oxidant health products
e Processing machine for production of anti-oxidant health products and beverages

e Feasibility study of testing and pre-marketing project of anti-oxidant health products

3. Research and development of dietary food additives from agricultural produce
e Dietary fiber from agricultural produce
e Nature’s flavours and seasonings

e Natural food preservatives

4. Development of health sweetener products from grains and natural products
e Suitable grains and medicinal herbs for producing health sweetener
e Production of sweetener from Stevia (Stevia rebaudiana Bertoni)
e Health sweetener product: Lactosucrose
e Production of prebiotic oligosaccharide from Thai economic crop
e Production of alpha glucosidase glycerol for safe weight loss
e Prototype of health sweetener production from cereals utilizing membrane
technology

e Study and market trial of health sweetener products

5. Research and development of nutraceutical products from medicinal herbs and
natural sources: Part |
e \egetable processing as raw material for nutraceuticals
e Nutraceuticals from Oryza germ
e Nutraceutical product for brain ailment and memory improvement from
green vegetable
e Product from combination of herbs for increasing metabolism

e Anti-ulcer nutraceutical products from combination of herbs
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e Health supplement product for diabetic patient
e Nutraceuticals product for nourishing heart from combination of herbs
e Weight control product to inhibit Lipase enzyme activity

e Weight control product by anti-fat absorption fiber

6. Effective Microorganism Utilization for Dairy Cow Farming
e High nutritous fermented feed highly nutrition for dairy cow farming
e Bio-extract for cultivation of plants used in animal feed in dairy cow farming
e Probiotics and prebiotic for dairy cow farming

e Utilization of low quality raw milk

7. Utilization of Microoraganism for Sustainable Swine Industry
e Probiotic microorganism in swine industry
e Probiotic microorganism in spore formation in swine industry
e High nutrient swine feed production with microorganism and by-product

from agricultural industry

8. Organic Agricultural System for New Industrial Crop

e Research and promotion of commercial cultivation of Kud vegetable
(Dryopteris amboinensis Ktze. F)

e Research and promotion of cultivation system using Pak Wan Pa vegetable
(Melientha spp.) as a main crop

e Research and promotion of sweet bamboo commercial cultivation

e Strain development, cultivation and promotion of Ipomoea alba commercial
cultivation

e Strain development and promotion of sour tamarind commercial plantation

¢ Organic vegetable production on the basis of systematic planting on limited area

9. Development of Anti-Oxidant Health Products

e Technology transfer of anti-oxidant health supplement products
10. Food Products from Nostoc Algae

11. Production of Vegetable Crop for Health from Hydroponics System

e Research and development on nutrient solution for hydroponics organic system
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12. Research and Development and Technology Transfer of Phyto-Pesticides in
Organic Farming
e Production of plants having high potential in disease and pest prevention,
as main raw material for pesticide production
e Production of standardized botanical extract for plant’s pest control
e Development of products for efficiency test and safety evaluation of plant
active ingredient for pesticide use

e Transfer of phyto-pesticides technology

13. Technology for Rambutan Value- added Products
e Effect of electrolyte and ozone on postharvest quality of rambutan
e Value added rambutan as food and health beverages
e Production technology on development of value added products from
outer skin and seed of rambutan

e Marketing and economic feasibility study of rambutan processing products

14. Research and Development on Processing of Over-Supply Fruits

e Postharvest technology to extend shelf life of Longkong fruit (Lansium
domesticum Corr.) for export and processing

e Research on chemistry and bio-activity of active substances extracted from
Longkong

e Research and development on processing of Longkong

e Development of processing machine for Longkong

e Development of retail packaging for Longkong

e Marketting research and technology transfer of processed Longkong

15. Research and Development on Health Food Product for Quality of Life

e Feasibility study and product marketing of health food manufactured
from anti-oxidant in vegetable, protein in whole grain and sweetener in lesume

e Organic cultivation of Toddalia asiatica (L.) Lam. and Gymnema inodorum
Decne. for maximum quality and active-ingredients

e Development of anti-ageing food antioxidant substances of Thai local
vegetable, hydroponics vegetable and legume

e Development of low-calorie food containing natural sweetener from legume
and fiber from local vegetable

e Development of packaging for supplement food products from indigenous

hydroponics vegetable and sweetener from cereal
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16. Research and development on Anti-cancer Supplement Food Product from
Mushroom
e Supplement food product from mushroom which inhibits proliferation and
spread of cancer cells
e Process development to control postharvest quality of mushroom
e Medicinal mushroom as standardized raw material for supplement food
production

e Study on marketing and investment of supplement food from mushroom

17. Research and Development on Health Food Products from Mushrooms

e Mushroom Germplasm collection in Thailand

e Postharvest technology of mushroom : fresh and dry storage

e Health food products from mushrooms

e Market trend of ready-to-eat food product and trial of ready-to-eat
mushroom product

e Development of prototype machine for health food production from
mushroom

e Development of packaging for health food products from mushroom

18. Research and Development of Post-Harvest Technology and Quality

Management System of Fresh Vegetables and Fruits

e Solution finding for limitations concerning quality of fresh fruit and
vegetable for export

e Bio-fumigant to control post-harvest diseases and quarantine insects of
tropical fruits

e Application of bio-technology to reduce blackheart symptom in fresh
pineapple for export

e Development of data management system to support the traceability of

fresh vegetable and fruit products for export
19. Development of Packaging to increase potential of Food Industry

e Study on properties and performances of multilayer flexible packaging for

moisture-sensitive food product
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* Research and Development of Health Products

1. Research and development on adaptogenic products

Agricultural cultivation of some medicinal plant for adaptogenic products

Postharvest technology to decrease the loss of adaptogen herbs

e Adaptogen (immunostimutant) for HIV patients Adaptogenic product of
circulatory system to prevent hypertension

e Adaptogen product from Ocimum species

e Development of packaging for adaptogenic products

e Adaptogenic memory enhancing phytomedicine fpr Alzheimer’s disease
from Thai medicinal plant

e Adaptogenic herbal medical for diabetic patients

e Managerial support for adaptogen R&D program from medicinal plants

2. Integrated Research and Development Program on a Medicinal Herb “Phlai”

e Utilization of Phlai oil from various species at different ages of production

e Study on genetic diversity of Phlai (Zingiber montanum (Koenig) Link ex. Ditr.)

e Anti-rotting of rhizomes from various Phlai species

e Characterization of soil and soil handling to increase Phlai productivity

e A scientific approach of an anti-flatulent drug, a Thai traditional drug
containing Phlai as a main active constituent

e Quality control, validation of efficiency and safety of herbal medicines from
Phlai for postnatal women

e Anti-stomatitis drugs from Phlai (Zingiber cassumunar)

e Research and development of anti-inflammatory products from semi-
purified compound of Phlai (Zingiber cassumunar)

e Project management and raw material preparation of Phlai oil for Phlai

projects

3. Development of Scientific Equipment for Pharmaceutical and Medical
Laboratories
e Development of temperature and moisture control box for 3- channel
product testing

e Development of online organic carbon measuring tool in polluted water
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4. Research and Development Program on Cosmeceuticals from Medicinal Plants:
Part 1 & Part 2

e Cosmeceutical products for skin whitening and/or anti-melasma agent from herb

e Herb production system for cosmeceutical ingredient

e Utilization and conservation of raw material plants for research and
development on cosmeceuticals products from medicinal plants

e Development of retail packaging for cosmeceuticals products from
medicinal plants

e Cosmeceuticals for anti-wrinkles from medicinal plants

e Anti-seborrheric dermatitis products from medicinal plants

e Cosmeceuticals herbal acne products

e Herbal cosmeceuticals for the prevention of keloid and hyper trophic scars

e Skin tonic cosmeceuticals from some medicinal mushroom species

e Industrial cosmeceuticals production process

e Managerial support for R&D program on cosmeceuticals from medicinal plants

5. Development of Scientific and Medical Equipment

e Development of soil sensor equipment

6. Development of Medical Equipment for the Elderly Society
e Development of bioceramic for bone and teeth implantation
e Development of muscle stimulator with two ultrasound frequencies
e Development of lontophoresis machine

e Development of medical supplies from degradable plastic

% Renewable energy
1. Management of Pollutants and Value Added of Community and Rural Waste
Plants
e [solation of microorganism for hydrogen production from food wastes
e Technological development on bio-hydrogen production by UASB system

e Technological development on hydrogen separation for purification

2. Research and Development on Sustainable Ethanol Production Technology

e Ethanol production technology from rice straw and other cellulosic materials
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3. Research and development on production technology of high quality
alternative fuel from waste
e Production of briquette fuel from organic waste
e Production of liquid fuel from organic waste under high pressure and
temperature
e Production of liquid fuel from petroleum-based derivative waste

e Fconomic study on alternative fuel technology from residue

4. Integrated Research and Development on Jatropha curcas Linn. as Renewable
Energy
e |nvestigation on quantity and quality of Jatropha oil from various storage times
e Development of solid catalysts for tranesterrification
e Study on Jatropha curcas Linn. Pulping for high quality pulp
e Prototype development of biodiesel produced from Jatropha oil

e Safety study of Jatropha seed products

5. Research and Development on Technology of Conversion of Biomass
Gasification/Pyrolysis Products into Liquid Fuel for Transportation and Industrial
Sectors

e Development of laboratory scale production of liquid fuel from tar by
fractional distillation and methanol, dimethyl either from syngas

e Development on prototype system to produce methanol of Syngas
extracted from biomass degradation with gasification process

e Development on prototype system to produce dimethyl ether of Syngas
extracted from biomass degradation with gasification process

e Economic study of processing fuel products from biomass degradation for

transformation fuel and industry sectors

6. Development of Alternative Technology for Organic Waste Treatment and
Reweable Energy from Livestock Farm

e Monitoring technique for the competency and failure signal warming of the
organic waste treatment and renewable energy production technology from
livestock farm

e Research on continuous wastewater treatment and complete utilization of
biogas and compost

e Study and design of standard waste water treatment and renewable energy

recovery system for cattle farm and the economic feasibility study
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7. Bioplastic for Thai Industry

e Biodegradation assay method of biodegradable plastic in Thailand natural-
simulation conditions

e Production of monomer and/or polymer of degradable bioplastic
potentially useful for Thailand

e Development of bioplastic composite material

e Development of biodegradable packaging for food industry

e Production 1,3 propanediol (IPDO) using raw glycerol; by-product from

biodiesel

8. Research and Development of Nutraceuticals from Herbs and Natural Products:
Part Il

e Health supplement product from probiotic for human

e Health products from Longkong skin

e Nutraceuticals for health supplement from microorganism-produced natural
vitamins

e Study on market trend and economic feasibility of nutraceutical products

e Managerial and supporting programme for research project on R&D of
nutraceuticals from medicinal plants and natural products

e Research and development of nutraceuticals for exerciser

e Development of retail packaging for nutraceutical production

9. Development of Catalyst for Synthetic Fuels Production from Biomass
e Development of catalyst for reducing amount of tar

e Development of catalyst and synthesis of diesel in Fischer Tropsch Process

10. Research and Development on Bioenergy Production from Algae (Phase 1)
e Screening of high starch and oil-producing algal strains for bio fuel production
e Bio-ethanol production from algae

e Bio-diesel production from algae

11. Management of Value Added of Residue

e Production of Zeolites from steel industry waste in laboratory
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Government-Support Technology Transferred Projects

% Technology transfer of fertilizer
1. Potential enhancement of fertilizer production and standard improvement of organic
fertilizer

«» Technology transfer to the rural area

1. Scientific and technology knowledge transfer to the youth

2. The technology transfer of sustainable cultivation of marine prawn
3. Integrated technology transfer for rural development
a

. Technology on energy saving soil-cement interlocking block from industrial residues

«» Technology transfer to SMEs
1. Marketing promotion of TISTR technology transfer and customer relations

2. Evaluation of technology transfer projects

% Management of transfer station for scientific and technological knowledge
1. Management of Lam Ta Khong Research Station for research and technology
2. Management of Sakaerat Environmental Research Station

3. Development of high land agriculture
Grant Research Project

Biodegradation test of biodegradable plastic product under natural condition (2™ year)
Development of dried and preserved peach in syrup

Development and production of temperate fruit wrapped bags

Development of packaging for high-value fruit export: fresh peach

Prototype community for production of organic fertilizer for sustainable development

A A e A

Publication of a handbook for promoting the social networking community
Contract Research and Consultation Service Projects

1. Testing of stability of probiotic product

2. Utilization of pineapple residues for production of cattle feed and bio-organic
fermented water
Product and process development of bird’s nest beverage (Phase 1)
Development of healthy snack products and breakfast cereal
Development of product and packaging for ceramic products, Thaksin Ratchaniwet
Art Centre, Narathiwat
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6. Development of quality and upgrading of ceramic production, Ban Thungchee Art
Centre (Phase 3)

7. Development of quality and upgrading of ceramic production, Ban Kutnakham Art
Centre (Phase 2)

8. Cooperation Engineering Test Program on Evaluation of Vibration Durability for Long
Range Fuel Tank

9. Research on microbial strains from microbial leavening agent

10. Development of seasoning tamarind juice making machine

11. Preliminary study on pharmaceutical properties and safety of supplement food
product, Kontrol D

12. Manufacture of dehydrated ethanol production machine (Molecular Sieve) with 1,000
\/d capacity

13. Development of goat milk soap recipes

14. Commercial development of packaging for thermo pad: Tistra-pack

15. Development of dried papaya production process

16. Development of fruit juice extractor

17. Development of ready-to-drink brown rice yoghurt product

18. Research and development on utilization of wastes from agricultural oleo-chemistry

19. Development of animal feedstock raw material sampling machine on a huge truck

20. Biological resources for commercial balance: aromatherapy products and herbal
supplements.

21. Development of shooting powder properties and low melting point black powder

22. Design and development of potato washing and scrubbing machine

23. Development on production process of tamarind powder product in a pilot plant

24. Development of fruit juice extraction machine

25. Innovative development of extracted fish soup

26. Study on the extraction process of Sangyod rice bran containing niacin as a key
component

27. Production of polysaccharide Beta G product in the pilot plant (Phase 1)

28. Degradation of bio plastics products in natural conditions (2™ year)

29. Technology transfer of industrial production of bio- fertilizer from blue-green algae
(Phase 2)

30. Technology transfer: production of Nostoc commune TISTR 8878

31. Technology transfer: production of vacuum freeze dryer

32. Technology transfer: production of antioxidant dietary supplement TISTRAMIN

33. Technology transfer: production of immuno-stimulating dietary supplement

“Scamulan”
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34.
35.

36.

37.

38.

39.

40.

41.

4z.

43.

44,

45.
ae.

47.

48.

49.

50.

51.

52.

53.
54.

55.

56.

Technology transfer: fat-free salad dressing

Technology transfer: production of algal products for sustainable soil recovery and
cultivation

Technology transfer: production of ultrasonic machine for physical therapy
Technology transfer: production of Plaigenic

Technology transfer: production of flea eliminator products and antiphlogistic from
Phlai oil

Technology transfer: production of thermo pad: Tistra-Pack

Technology transfer: production of floor cleaning product from Phlai oil

Technology transfer: production of biofertilizer from N, -fixing blue-green algae
(cyanobacteria) in paddy field

Technology transfer: production of biofertilizer from phosphate-solubilizing
microorganisms for crops, garden plants and orchards

Technology transfer: production of anti-oxidant skin care products from mushroom
(Schizophylum commune Fr.) extract

Technology transfer: production of snack products for children and working-age
consumers

Technology transfer: production of an autoclave

Train the trainers on increasing awareness of communities in rubbish sorting under
the project of building the rubbish management system

Consultancy service on development of an analytical system for quality of sugarcane
and sugar industry up to international standard TIS 17025-2548 (ISO/IEC 17025-2005)
Monitoring of environmental quality in the 2™ year project: the construction of

the bridge over the Chantaburi river, Laem Sing district, Chantaburi province

A feasibility study and design of wastewater treatment system at Sattahip municipality,
Sattahip district, Chonburi province

Formulation of the quality standard for agro-tourism

Calibration service of standard system equipment

Compilation of research evaluation framework and survey of client needs

in project development and application of nuclear technology

Consultancy service in the production of ready-to-drink cashew fruit juice

A feasibility study and design of wastewater treatment system at Sattahip municipality,
Sattahip district, Chonburi province (Local administration)

Consultancy service on the study project of chemical exposure condition and
opportunity according to REACH for auto paint

Technical consultance service on membrane filtration
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62.
63.

64.

65.

66.

67.
68.
69.
70.
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Cooperative advisor on the project “Increasing sugar productivity from biomass”
Consultancy service in production of high-quality organic fertilizer

Consultancy service in production technology of organic fertilizer from chicken feces
An environmental impact study (during the construction) of the Tak-Erawan river —
Huay Mae Kamin waterfall at Sri Sawat district. Kanchanaburi province

A study of potential and investment for tourism promotioin on the East-West
Economic Corridor : EWEC and the North-South Economic Corridor : NSEC

Survey of freshwater swamps in wetlands of Thailand

Consultancy service in a training project of laboratory accreditation in compliance with
ISO/IEC 17025 Group 1

Evaluation of Pot bearing strength according to the standard BS5300-0.2 (Section
7.2 (b) Load testing) in motorway no. 9 outer ring road, Bangphlee -Thanyaburi,

at the flyover of Raminthra junction

Evaluation and certification for product and tourism service: evaluation of standards
for tourism business entrepreneur in hiking, bird watching, rafting, rock climbing

and diving

Evaluation and certification of product and tourism service standards: standards of
tourism activities in 2010

Control of termites, insects, and pests in the building national science museum
Formulation of standards of Eco-lodge for travel

Marketing promotion of products from community enterprise

Business development at San Kampang hot spring, Chiang Mai province

Patents and Petty Patents Submitted to the Department of Intellectual Property,

Patents

Ministry of Commerce, as registered in fiscal year 2010

. All-inclusive biogas fermenter

Formula for mushroom substrate from sugar cane bagasse of sugar mill for the
production of Bhutan mushroom (Pleurotus sajor-caju) using sugar mill filter in sugar
factory

Production of raw material from Stephania suberosa as anti-bacterial extract for acne
Process in Waste water treatment of sugar mill using selected brown algae strain
Production process of extract from vine of Cissus quadrangularis L. which reduces
inflammation and shrinks the vein

Production process of prebiotic sweetener from grain

Biological safety cabinet
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10.

11.

12.
13.
14.
15.
16.
17.

18.
19.

20.
21.
22.
23.
24.
25.
26.
27.

Production process of anti-microbial film from clove extract

Production process of substance for retaining the color skin and extending the shelf
life of Longan and Lychee in postharvest handling

Utilization and production process of supplement food for anti white spot syndrome
virus from gliding bacteria in shrimp larvae

Formula and production process of products from Phak Chiangda (Gymnema
innodorum Dence)

Process for preparing the wet organic waste to produce fuel briquettes

High temperature tar remover machine

Natural air flow fermenter tank of wet organic waste

Pyrolysis stove in adaptive reaction zone

Carbon monoxide and hydrogen separators

Machine for treating agricultural chemicals residue in furrows (the aeration reaction
model using isolated bacteria from laboratory)

Inspection of the decomposition of biological degradable plastic in natural environment
Preparation of effective microorganisms for reducing the volume and toxicity of
Carbensazim and Carbofuran in furrows of orange plantation

Packaging design: Kraft paper box (0902003828)

Packaging design: Partition (0902002964)

Packaging design: Partition ( 0902002965 )

Production process of fiber cement sheets from coconut fiber

Production process of fiber cement block from coconut fiber

Longan sizing machine

Production process of fiber from tropical fruit skin

Production process of a set of chemical solution for pH testing in natural crop

Petty Patent

1.
2.
3.

Formula and production process of acne care lotion from Stephania suberosa extract
Skin products with antioxidants from mushroom extract (Schizophyllum commune)
Recipes and production process of transparent facial soap from Stephania suberosa
extract

Adaptogen products from Croton columnaris extract

Pimple removal sheet from composite biomaterials (Biodegradable plastics)

Preparation of microorganism for hydrogen production
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TECHNOLOGY TRANSFER

TISTR is a non-profit R & D organization producing research outputs for public utilization,
this includes science and technology transfer to the rural communities to promote career and
increase income. Projects which were transferred in the fiscal year 2010 were as follows:

0,

s TISTR’s technology transfer to industrial sector

e The production of vacuum freeze dryer
TISTR transferred the technology to manufacture vacuum freeze dryer to N. R.
Industries Co., Ltd., which has potential and experience in producing machinery for food and
pharmaceutical industries. This enables the lower cost of the finished products compared to that

of the imported machine..

e The production of floor cleaning liquid from Phlai oil
TISTR transferred the technology to produce floor cleaning liquid containing Plai oil to
Nine BB Plus Co., Ltd.

e The production of biofertilizer from blue-green algae at industrial scale
TISTR transferred the technology of biofertilizer production from blue-green algae
to Algotech Co., Ltd., up to the standards of the Ministry of Agriculture and Cooperatives.

The activity also included training and knowledge sharing concerning biofertilizer to farmers.

e The production of biofertilizer from phosphate dissolving microorganisms
TISTR transferred the technology of biofertilizer production from phosphate dissolving

microorganisms to Algotech Co., Ltd.

e The production of anti-oxidant skin moisturizer from Kraeng mushroom
(Schizophyllum commune Fr.)
TISTR transferred the production technology of anti-oxidant skin moisturizer from

Kraeng mushroom (Schizophyllum commune Fr.) to Nine BB Plus Co., Ltd.
e The production of snack food for children and working-age consumers

TISTR transferred the technology to manufacture snack food for children and working-

age consumers to Four Mountains International Co., Ltd.
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e The production of autoclave
TISTR transferred the production technology of an autoclave to N. R. Industries Co., Ltd.

Rl

« TISTR’s technology transfer to rural areas

e Technology transfer of fertilizer production: increasing production potential and
enhancing the standard of organic fertilizer.

The main objective of this project was to monitor and accelerate the production of

organic fertilizer, of which technology was transferred by TISTR in the previous years. The TISTR-

formulated organic fertilizer should be produced at the rate higher than 50 tons per year and its

quality should be up to the standard of the Department of Agriculture.

e Technology transfer in sustainable cultivation of prawn
This project was set up to help prawn cultivators in many parts of the country to
increase the potential utilization of their land which would lessen land deterioration problems.
Having been transfered of this technology, simple problems encountered during farming should
be solved by prawn cultivation. This resulted in higher quality of the prawn required by the

cultivators, the consumers, and prawn processing industries for export.

e Science and technology knowledge transfer to the youth
TISTR had 100 school children of grade 5-6 in elementary school and grade 7-9 from
secondary school who applied to join the project which provided S&T activities in the natural
environment at the Sakaerat Environmental Research Station. The children enjoyed jingle trekking
and biodiversity studying as well as creative thinking for 3 days. The satisfaction evaluation

revealed that 70% ranked this project as excellent and 30% as good.

e Integrated technology transfer for rural area development
In fiscal year 2010, TISTR and community enterprise developed many products together
such as processed local fruits, packaging development for community products and preserving

food as requested by an individual community.

+* Research and development of energy-saving interlocking block produced from industrial
surplus

For over 30 years, TISTR initiated and developed the interlocking block technology made
from soil and other materials. In fiscal year 2010, there was a study on the strength of building

structure built of these blocks, in order to improve its building technology. Moreover, the
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information about the source of soil and other surplus materials was investigated to establish
database of soil sources suitable for interlocking block production in Thailand.
+ Marketing activities to drive the commercialization of innovative products

In fiscal year 2010, TISTR carried out the customer survey asking for their need in the area
that TISTR could provide either research or services in aspects of food, health products, and
renewable energy industries as well as analysis, testing, and quality system certifying. The results of
the survey in customers’ expectation of both in products and technology were informed to TISTR’s
Departments concerned. An additional mission of this project was to drive the commercialization
of R & D outputs which in fiscal year 2010, 8 R & D service and consultancy projects were
performed, bringing in over 4 million baht. This also organized knowledge sharing activities between
Food and Drug Administration (FDA) and TISTR’s researchers on food supplement and cosmetic
products.

Other important activities under this project were the improvement of TISTR product
display and networking to enhance the means in distributing TISTR products both on website
and market trial outlet at Bangkhen office. There were also many road shows that Business
Development and Marketing Group handled in order to publicize TISTR’s achievements to the

entrepreneurs.

+ Research and Technology Transfer Stations
There are three regional research stations organized by TISTR. Their main responsibilities
are to conduct scientific research and transfer appropriate technologies. The three regional

research stations are as follows:

Sakaerat Environmental Research Station (SERS) is located at Udomsap Subdistrict
in Wang Nam Khiew District of Nakhon Ratchasima Province. SERS’s area covers 78.06 square
kilometers (about 48,800 rai) which is considered to be a model for tropical forest (dry evergreen
forest and dry dipterocarp forest), having rich resources and maintaining natural conditions with its
own specific identity. More than 200 scientific research projects were carried out and the findings
were publicized. UNESCO has certified this station as one of the 411 biosphere reserves from 94

countries worldwide under the Man and Biosphere Programme.

Today, TISTR has not only reserved 48,800 rai of forest but also used the station to conduct
research on environmental and tropical ecology. SERS has also served as a natural laboratory
for researchers, school and college students to gain their knowledge in natural environment.

Furthermore, SERS helps maintain strong cooperative balance among the local communities.
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This research station has also been used as the source for transferring scientific knowledge and

technology for the youth and other people in the rural areas.

In fiscal year 2010 Sakaerat Environment Research Station arranged science camps
for 105 schools (23 occasions) totalling 3,040 pupils apart from knowledge transfer to 6,183
people in the target groups and supporting 25 R&D projects.

Lamtakhong Research Station (LRS) is located at Nong Sarai Subdistrict in Pak Chong
District of Nakhon Ratchasima Province. LRS’s area covers 1.28 square kilometers (about 800 rai).
It is another TISTR’s regional research station for supporting research and transferring agricultural
technology to farmers and the general public. The station also accommodates TISTR’s the Royal
Jubilee Medicinal Herbs Garden to commemorate the 72" birthday anniversary of His Majesty the
King on December 5, 1999. The garden contains more than 300 varieties of medicinal herbs which
can provide the knowledge resources to the general public. In fiscal year 2010, LRS provided
services to interested groups via touring/joining in workshops such as composting, interlocking
block production, plant propagation and tropical fungi cultivation. The total number of visitors
was 3,390 persons. The station also supported 8 R & D projects related to the herbal plantation

area.

Northern Science Park (NSP) TISTR has been assigned by Ministry of Science and
Technology as a core organization to establish the Northern Science Park in Chiang Mai Province,
as well as to set up the incubation and transfer centre of knowledge and technology to the
entrepreneurs in the community enterprises. With the aim of enhancing the competitiveness
and upgrading the technologies for the entrepreneurs, the network system has been arranged
as the main mechanism in cooperative working force between the entrepreneurs, the academic

institutions, and the relevant governmental organizations.

Main network: Chiang Mai University, Mae Fah Luang University, and Naresuan University

Cooperative network: Maejo University, Rajamangala University of Technology Lanna,
Chiang Mai Rajabhat University, Uttaradit Rajabhat University, Phetchabun Rajabhat University,
Pibulsongkram Rajabhat University, Kamphaeng Phet Rajabhat University, Nakhon Sawan Rajabhat
University, North-Chiang Mai University, Lampang Agricultural Training and Research Institute

The development projects, which NSP has worked together with the main network and

cooperative network in order to solve problems for industrial sectors, were signed in the MOU
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and were in progress totalling 36 projects for example, development and technology transfer of
Khao Soi (traditional noodle of northern style) packed in food-grade plastic bags, development of
tea leave dryers of infrared type, development and installation of a hand weaver for semi-auto

controlling the move of heddles with computer program and 8-heddle dobby loom.

suuniteIneraransuazmaluladmiovsz malve (12
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SCIENTIFIC AND TECHNOLOGICAL SERVICES

+ Analysis, Testing and Calibration Services

In fiscal year 2010, TISTR rendered the remarkable 121,860 service upon requests both at
TISTR and on-site services for the government and private enterprises. The services covered the
areas of analysis, testing, and inspection of industrial products, material properties, engineering
parts, quality of materials and packaging materials as well as calibration of scientific instruments
for electrical, electronic, light, temperature, and mechanical applications. The details are
summarized as follows:

- Industrial Metrology and Testing Service Centre provided services on analysis, testing,
and calibration of scientific measuring devices for 67,663 requests.

- Material Properties Analysis and Development Centre provided services on analysis
and testing of material properties, especially metal and engineering parts for 23,199
requests.

- Thai Packaging Centre provided services on analysis and testing of packaging materials
and packaging for 3,991 requests.

- Office of Certification Body provided services on laboratory certification and quality
systems for 80 requests.

- Information Service Division provided S&T information services of 26,927 requests.

Services on the Inspection Body and Systematic Calibration of Measuring Instruments

Certification assessment on quality management systems according to ISO 9001:2000, I1SO

14001, GMP, HACCP for 57 organizations as follows:
1. Ou Prakan Sakol Limited Partnership

The Thathai Co., Ltd.

Environmental Technology Consultant Co., Ltd.

DSI Corporation Co., Ltd.

Grandis Co., Ltd.

Petpack Co., Ltd.

Maeklong Foods Co., Ltd.

Samchai Steel Industries Co., Ltd.

0 o N o RN

Rayong International Sand Supply Co., Ltd.
10. Comac (Thailand) Co., Ltd.
11. Phukradueng Agricultural Promotion (1990) Co., Ltd.
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12. Eastern Thai Consulting 1992 Co., Ltd.
13. S and J Product Co., Ltd.

14. Varavoot Industry Ltd., Partnership

15. F and N Dairies (Thailand) Co., Ltd.

16. Northern Food Complex Co., Ltd.

17. Dacha Steel Co., Ltd.

18. Cho Heng Rice Vermicelli Factory Co., Ltd.
19. Sigma Ceramic Co., Ltd.

20. EIS Service (Thailand) Co., Ltd.

21. Lorwattana Co., Ltd.

22. Phet Siam PE Pipe Co., Ltd.

23. P.K. Progressive Service Co., Ltd.

24. Cabinet Publishing and Gazette Office
25. Bang Sai Arts and Crafts Training Centre of HM Queen Sirikit of Thailand
26. M. V. K. Chemical Co., Ltd.

27. Expressway Authority of Thailand

28. Toyota Phayao (1994) Co., Ltd.

29. Toyota Chiangrai Useds Car Co., Ltd.

30. Bangkok Advanced Technology Co., Ltd.
31. Vinyltec Industry Co., Ltd.

32. The Daily House Network Co., Ltd.

33. Dhanarak Co., Ltd.

34. Gold Milk Co., Ltd. (GMP & HACCP)

35. Ban Phai Lim Zin Heang Factory (GMP)
36. Thai Anbao Paper Products Co., Ltd.

37. Royal Thai Mint

38. Suntai Chemicals Co., Ltd.

39. Wachara Packing Co., Ltd.

40. Khonkaen Agricultural and Technological College
41. Calbee Thanawat Co., Ltd.

42. Siam Ruammit Co., Ltd. (Factory 1)

43, Siam Ruammit Co., Ltd. (Factory 2)

44. Ban Bung Dairy Cooperative Ltd.

45. P. S. Industrial and Chemical Co., Ltd.
46. TPG Feed Mill Co., Ltd.

47. Saengrung Group Co., Ltd.
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48. V. C. S. Plastic Factory Co., Ltd.

49. Siam Ruammit Co., Ltd. (Factory 3)

50. I-San Sugar Industry Co., Ltd.

51. Dairy Farming Promotion Organization of Thailand (Central region)
52.B. B. Development Co., Ltd.

53. Siam Nawakam Co., Ltd.

54. Polymer Innovation Co., Ltd.

55. Saeng Thai Industry Co., Ltd.

56. Muangklaeng Municipal Office

57. Dairy Plus Co., Ltd.
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Information Services

In fiscal year 2010, the Information Services Division, Knowledge Centre of TISTR
provided 26,927 items of scientific and technological information to serve the needs of users
both in electronic and printed formats. The information search was performed via an e-library
automated system and the internet for the target users such as students, researchers, government
officials and the interested public. The online searching can be accessed via TISTR website: http://

www.tistr.or.th or http://klc.tistr.or.th. The number of website visitors was 27,594.
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ORGANIZATIONAL DEVELOPMENT

In order to enhance TISTR’s R&D potential and excellence, a number of activities were
conducted to accelerate the organizational development in terms of support given to TISTR’s staff
and outside organizations. The activities include expanding collaboration with public and private
organizations, not only in Thailand but also overseas, with objectives to exchange S&T experience,
expertise, and boost competitiveness to live up to the world-class standards. In response to
the government policy of best practice at state enterprises, the quality standard development
of the organizational administration; personnel training in management, specific and technical
knowledge; and the public relations of TISTR’s achievements, including e-procurement are widely
implemented at TISTR.

* Collaboration with other institutes

TISTR expanded the collaboration with other institutes not only in Thailand but also
overseas, in order to create the supportive network of R&D, technology transfers, information/
experience/expert/researcher exchanges, consultancy services, publication of the research results,
academic development and scholarships. Besides, other forms of collaboration included research
grants, supplies, materials, and equipment from other institutes such as:

1. National Research Council of Thailand
The Thailand Research Fund
National Science and Technology Development Agency
Office of the Royal Development Projects Board
National Youth Bureau
Office of Small and Medium Enterprises Promotion
Bureau of the Royal Household

The Federation of Thai Industries

e N o RN

Department of Science Service

—
o

. National Biological Control Research Centre

—
—

. National Centre for Genetic Engineering and Biotechnology

N
N

. National Metal and Materials Technology Centre

—
(SN

. Royal Project Foundation

._\
a

. The Knowledge Development and Biological Resource Management Policy in Thailand
Project

15. National Bureau of Agricultural Commodity and Food Standards

16. PROSEA Foundation, Indonesia

17. UNEP Regional Office for Asian and the Pacific (UNEP/ROAP)
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18. UNEP/UNESCO

19. UNESCO Regional Office for S&T for SE Asia (UNESCO ROSTSEA)

20. The Food and Agriculture Organization of the United Nations (FAO/RAP)
% Development of working system to reach the international standard

TISTR implemented the quality assurance system in the organization to continuously
enhance its efficiency up to the international standards, resulting in the building of acceptance

and trust from its stakeholders both government and industrial sectors.

% The Re-certification of ISO/IEC 17025
Mechanical Engineering Standards Laboratory

e Dimension i.e. External caliper : Vernier, Digimatic, Dial external micrometer,
Depth micrometer, Internal micrometer, Dial indicator, Dial gauge, Dial
thickness gauge.

e Pressure i.e. Barometer, Pressure instrument: Pneumatic, Hydraulic.

e Volume i.e. Volumetric flask, Volumetric pipette, Measuring pipette,
Volumetric burette, Cylinder

e Density i.e. Hydrometer : Density hydrometer, Specific gravity hydrometer,
Baurme hydrometer and APl hydrometer

e Strength i.e. Universal testing machine : tensile testing machine and

compression testing machine

Analytical Chemistry Laboratory
e Analysis of lead, cadmium in food-grade ceramic ware
Porcelain
Earthernware
Stoneware
Glass
e Analysis of lead in:
Cereals and cereal products
Milk and milk products
Fruit juice
e Analysis of carbon, manganese, phosphorus, sulfur, silicon, copper, nickel,
chromium, vanadium, molybdenum, titanium, in low alloy steel
e Analysis of copper, lead, cadmium, chromium, iron, manganese, nickel, zinc,

arsenic, in water and waste water
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Test of the durability of the acrylic color by using QUA accelerated weathering tester
Test of the reflection in the acrylic color at 60 degree angle

Test of viscosity of the acrylic color by using the Stormer viscometer
Analysis of iron in alum

Analysis of the acid value in vegetable oil

Analysis of the Chemical Oxygen Demand (COD) in water and waste water
Test of the pH of water by the pH meter

Analysis of the total hardness of water

Analysis of the electrical conductivity of water by using the Conductivity meter
Analysis of sulfate in citric acid

Analysis of phosphorus in milk

Analysis of chromium hexavalent in varnish color or any related material
Analysis of suspendiable in water

Analysis of non-evaporated substance in vanish color or any related material

Electrical and Electronic Standards Laboratory

The measuring instrument of both DC and AC
The generating instrument of both DC and AC
Quartz time recorder

The frequency supplier

Photometry and Temperature Standards Laboratory

Calibration of temperature measuring instrument with thermocouple input

Material Properties Development Laboratory

Chemical composition analysis: semi-quantitative of metal alloy and

aluminum, iron, copper, lead, magnesium, and nickle-based metal alloy and metal
products

Physical property tests: measurement of coating thickness by techniques of
magnetic induction

Measurement of coating thickness by techniques of ferrite content by

magnetic induction

Mechanical tests: measuring comparative hardness by using ultrasonic frequency
Measurement of thickness by using ultrasonic frequency and test of
comparative hardness

Metallographical tests: using replica technique to analyze micro- and macro-structures
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Material Performance Analysis Laboratory
e Analysis of stress, strain, torque, moment, weight, force, and displacement
of ferrous metals, construction pressure vessel, and boiler
e Residual stress analysis measuring in the lower limitation range of elasticity
of ferrous metals
Material Properties Analysis Laboratory
e Mechanical tests: tensile test, impact test, Brinell hardness test, Vicker
hardness test, and Rockwell hardness test of metal, alloy, metal products,
and steel/alloy weld, and mechanical joint for steel rod
e Metallographic tests: analysis of structure by using microscope, analysis of
micro/macro structure, and grain measurement by using microscope for
metal, alloy, metal product, and steel/alloy weld
e Chemical tests: analysis of ferrite, analysis of copper, nickel, zinc, tin, lead,
titanium, chromium, molybdenum, vanadium, tungsten, cobalt, magnesium,
silicon, iron, and manganese in aluminum base, nickel base, copper base,

low steel base, non-rust steel, steel with chromium-nickel

Human Resource Development

In fiscal year 2010, TISTR continuously supported its staff by focusing on capability on

administrative skills and knowledge management. Details are as followed:

Domestic and overseas education support program
e 14 staff at Master’s PhD levels
e 25 staff studying in Thailand (12 at Master’s level, and 13 at PhD level)
e 26 staff studying abroad (9 at Master’s level, and 17 at PhD level)

Joint Research and exchange of knowledge overseas
A total of 14 staff joined the conferences and signed for collaboration. Details are as
followed:
e 26" Meeting of the Programme Task Force, Great Britain and North Ireland
e Thai-Laos scientific collaboration (Training of fertilizer
production technology, and a plan for research and development of increasing
yields of selected Jatropha), Laos PDR.
e Quality Management Workshop: Management Innovation in Public and

Private Sectors, Republic of Korea
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e Policy Dialogue on Industrial Science and Technology and International
Standardization Regarding Renewable Energy and Energy Efficiency, Japan

e Scientific and Technological Collaboration between TISTR-CSIR, India

e China-ASEAN Solar Energy Development and Utilization Forum, People’s
Republic of China

e Research and Development on Cultivation of Jatropha Plant for Increasing
Yield of Selected Jatropha: Optimization Cultivation Conditions by Regulators
and Fertilizers, and Development of Biodiesel Production from Jatropha

Focusing and Standard and Quality Analysis Project, Laos PDR.

Research Joining and presentations
A total of 4 staff joined research and presentations as follows:
e Production of D-lactic acid by microorganism, Japan
e Ready-made planting material, People’s Republic of China
e The 15" World Congress on Food Science and Technology
“Physicochemical characteristics and antioxidant properties of mushroom
protein hydrolysates hydrolysed by acid and hot water” Research and
Development on Cultivation of Jatropha Plant for Increasing Yield of
Selected Jatropha : Optimization Cultivation Conditions by Regulators and
Fertilizers, and Development of Biodiesel Project
e The 45" International Universities’ Power Engineering Conference (UPEC
2010), Great Britain and North Ireland

Training abroad
A total of 17 staff joined in international trainings as follows:
e WAITRO Research Fellowship Programme (WREP) in Machinery and Tooling
Technology, Malaysia
e International Training Workshop on Laser Technology and Application,
People’s Republic of China
e Research on Standards, Measurements, Evaluation and Geosciences for
Industry, Japan
e Renewable Energy and Energy Efficiency, Singapore
e |mprovement of competitiveness of enterprises through technical support
in production efficiency, safety and sustainable environmental protection,

Republic of Korea

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR) -




ANNUAL REPORT 2010

e Training Course on e-Marketing of Agricultural Products, Republic of Korea

e APO Study Mission to a Nonmember Country: Ecotourism in Hawaii, USA

e Using of Radiation Force Balance, and basic measurement of ultrasonic,
Great Britain and North Ireland

e Calibration of ultrasonic, Republic of Korea

e Aspiring Leaders of Research Technology Organization Programme Malaysia

¢ International Training Programme on Metrology for Developing Countries Malaysia

e APO Study Mission to a Nonmember Country on Innovations in Food Products, USA

e Development of technology for probiotic production for human use, Vietnam

e Innovation on production and Automotive Utilization of Biofuels from Non-
Food Biomass, Japan

e UNEP/UNESCO/BMU International Postgraduate Course on Environmental
Management for Developing and Emerging Countries - Nature Protection and

Conservation of Biodiversity, Federal Republic of Germany

TISTR in-house training, seminars, conferences both in Thailand and with other
institutes

TISTR’s staff attended the training courses and seminars in the following issues:
1. Special lecture to encourage the transfer of scientific knowledge
Human resource/institute management based on competency
Standard individual KPI
Public hearing by staff/contracted employees in specification of individual KPI
Application of economic sufficiency with Thai research
Morals, ethics, effective results, and happy workers
Laws related to contract making for the executives

Joint and bone diseases

W oo N o kLN

Self-development to success

N
o

. Policies and methods of reward and bonus payment

—_
—_

. Writing of research proposal (Group 1-2)

N
N

. Improvement of job description and development of position classification system

—
W

. Prevention and suppression of corruption in organization

,_\
N

. Computer proficiency for competency gap filling in the Annual Competency
Evaluation 2010
15. Effective writing technique for filing patents/petty patents

16. English course for competency gap filling in Annual Competency Evaluation 2010
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17.
18.
19.

20.

21.
22.
23.
24.
25.
26.

27.
28.
29.
30.
31.

32.

33.
34.
35.
36.

Effective research project management

Adjustment of organizational value and culture for executives

Planting activity in Phumiruck Garden and Sport activities in a dream school, Bueng
Khao Yon (Kong Phan Uppatham)

Activities to construct joint value, organizational culture, society/community
development in the project to strengthen community at Mongkol Phukaram
Temple

Activities to promote good working environment

Adjustment of organizational value and culture for staff

Asia Pacific HR Congress 2010

“The Leadership Grid Public” Course

Occupational safety officer: executive level in administrative level course

Seminar in “HR Knowledge Sharing VI : Encourage People in Challenging Time,
reinforce energy against crisis and prepare for the future”

Seminar in “Analysis of return on investment (Group 4)”

State Enterprise Performance Appraisal (SEPA) system

HR return on investment : HR ROI

Strategic planning of the government sector

Seminar between TISTR’s Board and consultants of Collaboration Group for State
Enterprise Personnel 2010

Needs survey and utilization of the governmental cremation aid information
system, seminar on “CSR 26000 and implementation of state enterprises, and a
case study of Map Ta Phut”

Seminar on “Good Governance and Competitive Competency of Enterprises”
Direction of the National Economic and Social Development Plan 11" edition
Study visit on the methods for JD development

Solving of the researcher lacking problem and enhancing competitive ability of

industrial sectors by graduates : a lesson from Kanchanaphisek PhD Programme
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Public Relations Activities

In fiscal year 2010, TISTR incessantly publicised its research achievements and activities
through many media both internally and externally in order to create a goodwill and extend
research potential to the general public.

External coommunication
e
* 7 Press conferences

The press conferences were performed in 7 occasions as follows:

® Announcement of the discovery of latest species which were firstly found, namely Burong
Chang (Dasymaschalon grandifrolum Jing Wang, Chalermglin & R.M.K. Saunders) and Burong
Dok Tu (Dasymaschalon obtusipetalum Jing Wang, Chalermglin and R.M.K. Saunders). In
this same conference, the new R&D product, was also introduced, Herbal Sauna powder
and the brief of TISTR’s achievements in 2009 was presented.

® (Cooperation with Japan to conduct research on the non-food biofuel for vehicle.

® (Cooperation with the Federation of Thai Industries (FTI) to develop the scientific research
projects together.

® |ntroduction of the new Governor, Mrs. Kasemsri Homchean, and exhibition of health
products, e.g. vegetable drinks from local vegetable, Phak Chiang Da (Gymnema innodorum
Dence.) and Phak Wan Ban (Sauropus androgynus), and Z-rice health snack.

® Announcement of an exhibition on the 47™ Anniversary and the innovation, the Thai First
Automatic Traction Machine and the self-help multipurpose mobile sitting vehicle for the
elderly and the disabled.

® |ntroduction of health products including Schizoderma beauty cream, chickpea milk and
ready-to-drink Melientha tea.

® [xhibition of scientific and technological services for industry and agricultural sectors.

% 653 pieces of work publicized through mass media
® Television (76 broadcasts)
® Radio Broadcasting (84 broadcasts)
® Printed media (253 times)
°

Internet (240 times)
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7 . . . .
*%* 2 media site visits

® TISTR and the Ministry of Science and Technology (MOST) demonstrated the fertilizer
technology transfer at Baan Hua Daan Agricultural Group, Amphoe Namala, Changwat Loei.

® TISTR presented the scientific and technological services to the industry and agricultural
sectors at the Industrial Metrology and Testing Service Centre, TISTR, Bangpoo Industrial
Estate.

R/ o . .
** 80 mass media interviews of the management and researchers

The interviews were broadcast on television, radio, printed media and the internet as follows:

® Television programme such as Morning News (Ruang Lao Chao Nee; Evening News
(Khao Den Yen Nee);, One minute for technology and innovation; Intense news from
journalists; Filtered situations; Daily news; Open morning news; Channel 7 morning news;
Cool economy; Health club; People fight disease; Noon news; 3 pm chat; Education
news; Agriculturist news; The first Brick; Three dimension news; Under the Thai flag
shade; Smart energy, Morning talk; SMEs guide for wealthy ways; Today at Thailand;
Pathum Thani, good times and knowledge; Turning point; Evening news summary;
Thinker town; Women to women; Cool; Jazzy; Idea battlefield; Innovation station;
Healthy innovation.

® Radio program such as Army for the People; Life’s golden minute; Let’s love, unite and
do good things for the country; Born to pay back to our homeland; Immunity; Interesting
agricultures; Teen agriculturalist; Sciences planet; For life quality; The metropolis latest
news; Around Thailand situations; Keep pace with the world; 10 things to know; SMEs for
the nation; Communities Stage; Knowledge to the community; Life and science; Today

with science; Open the social news door; One topic a day; Good morning; Culture and life.
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® Newspaper such as Thairath; Daily News; Matichon; Prachachat Turakij; Krunghtep
Turakij; Than Sedthakij; Manager Daily; Komchadluek; Khaosod; Thaipost; Dailyworld
Today; Banmuang; Naewna; Siamrath; Post Today; Bangkok Post; The Nation; Econnews;
Bangkok Today; Pathum News; The local administration sovernment News; Senthang

Tongtin

® Magazine and journal such as Engineering Today; Manufacturing; Update; SMEs Today;
SME  Thailand; Herb for health; Health Magazine; Food Focus Thailand; Productivity
word; Aqua Biz; Electricity and industry; Exporter; Earning ways; Don’t try, Don’t
know; Make money make a job; New boss; Agricultural housing; Villager Technology;
New Agricultural Technology; Local Population; Weird; Medical Profession; Packaging
Thailand; Science and Technology; Science.

® |nternet such as www.tistr.or.th; www.most.go.th; www.manager.com; www.thairath.
co.th; www.thaipr.net; www.radioeducation.prd.go.th; www.dmc.tv; www.dailynews.
co.th; www.komchadluek.com; www.matichon.co.th; www.naewna.com; www.
thaihealth.or.th; www.thainews.prd.go.th; www.sudipan.net; www.newswit.com;

www.ryt.com; www.breakingnews.quickze.com; www.bangkokbiznews.com
News release, news caption and news calendar for various media (78 times a year)
Scientific and technological monthly research news in Thai and English (11 pieces)
Scientific and technological articles for publishing in printed media (72 pieces)

Printed media for disseminating the scientific and technological knowledge such as
® TISTR monthly newsletter
® TISTR Public Relations monthly newsletter
® Science and Technology quarterly magazine
® (alendar and new year’s card 2011
Video production of novel research and development (4 topics)
® (itrous juicers
® Hi-tech nebulizer
® The Thai first automatic traction machine
® Self-help multi-purpose sitting vehicle for the elderly and the disabled
R&D research exhibition in central and provincial areas (23 events)
® C(Central area 15 times
® Provincial area 8 times
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** Guest group welcoming: 23 groups (1,888 person in total)
® Academics 18 groups
® (Government 3 groups

® Private sector 2 groups

** Activities for the community

Dissemination of knowledge related to TISTR scientific and technological research to
educational institutes in Pathum Thani

® Academic day of Bangchuad Anuson School, Pathum Thani

® Dissemination of knowledge about the latest species of animal

** As a result of public relations and press release, 4 R&D innovations of TISTR were
commercialized together with technologies were transferred to 4 entrepreneurs as follows:

TISTR’s research innovation Technology transferred to

Production technology of floor cleaning liquid from
Phlai as active ingredient

Nine BB plus Co.,Ltd.
Production technology of antioxidant beauty cream

with extract from Schizophyllum mushroom

Production technology of organic fertilizers from blue-
green algae at industrial scale

Algotech Co.,Ltd.
Production technology of industrial organic fertilizers
from phosphate dissolved microorganism

Production technology of snack for children

Four Mountains International

Production technology of snack for working group Co. Ltd.
consumers
Production technology of an autoclave Thai Machinery Association

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR) -
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R/ . .
*%* Internal Communications

Internet (240 times) Production of printed media for TISTR’s staff
TISTR monthly newsletter

TISTR’s public relations monthly newsletter

Calendar and New Year’s card 2011

Posters/ Announcements, news broadcasting and activity pictures

** Production of electronic media broadcasting on the Internet
® Video of news summary/monthly activities
® Summary of news and other activities

X Organization of exhibitions in special occasions

These exhibitions included the Birthday Anniversary of HM the King/ the Queen, The
60" anniversary celebration of HM the King’s accession to the throne, important religious days,

National Science Festival, Thai Technology Day, Anniversary of TISTR’s establishment day, etc.
X Organization of activities for building good relationship inside the organization

® TISTR Live
® Happy Hour

¢ Audio-visual aid services for the meetings of working groups, committee and TISTR

academic seminar
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FINANCIAL REPORT

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH

BALANCE SHEET

AS OF SEPTEMBER 30, 2010 AND 2009

Net

Unit : baht
Remarks 2010 2009
ASSETS
Current Assets
Cash on Hand & Bank 3.1 85,312,227.73 411,241,858.88
Current Investment 3.2 516,814,133.71 424,050,035.11
Account Receivable — Net 3.3 3,127,026.84 1,541,488.25
Advanced Receivable 5,372,724.45 6,661,147.55
Account Receivable Revenue 2,500,108.08 1,819,926.23
Department
Accrued Interest Receivable 2,115.121.85 3,591,187.52
Prepaid Expenses 1,800,373.82 -
Other Current Assets 3.4 3,787,427.17 5,263,584.77
Total Current Assets 620,829,143.65 854,169,228.31
Non - Current Assets
Long investment 35 450,373,449.40 45,000,000.00
Account Receivable Pension Fund 40,971,756.00 39,135,986.00
Property Land and Equipment- 3.6 1,578,551,802.17 1,566,913,813.79

Intangible Assets 7,396,762.24 6,508,961.11
Other non-Current Assets 355,550.00 482,050.00
Total non-Current Assets 2,077,649,319.81 1,658,040,810.90
Total Assets 2,698,478,463.46 2,512,210,039.321
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH

BALANCE SHEET

AS OF SEPTEMBER 30, 2010 AND 2009

Unit : baht
Remarks 2010 2009
LIABILITY AND EQUITY
Current Liability
Project Service Income Advance 3.8 66,873,118.40 60,635,448.50
Receivable
Account Payable 3,117,089.65 29,389,931.62
Accrued Pension Fund Payable 21,253,519.00 13,674,227.70
Accrued Expenses 22,470,707.13 10,086,619.74
Accrued Bonus to Employees and 3.9 48,999,011.00 45,340,000.00
Board of Director Payable
Accrued Withholding Income Tax 1,480,802.36 1,260,733.63
Advance Receivable 62,207,738.39 101,500.00
Other Current Liability 3.10 5,650,115.85 5,225,856.55
Total Current Liabilities 232,052,101.78 165,714,317.74
Non - Current Liabilities
110,154,806.36 117,578,722.35
Pension Fund 3.11 134,317,662.39 140,963,753.89
Total non-Current Liabiliies 244,472,468.75 258,542,476.24
Total Liabilities 476,524,570.53 424,256,793.98
EQUITY
Over Balance Accumulated 2,087,953,245.23 1,998,426,353.78
Tranche
Over Balance Tranche 134,000,647.70 89,526,891.45
Over Balance Accumulated 2,221,953,892.93 2,087,953,245.23
Expenses
Total Equity 2,221,953,892.93 2,087,953,245.23
Total Liability and Equity 2,698,478,463.46 2,512,210,039.321
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH

STATEMENT OF INCOME AND EXPENDITURE

AS OF SEPTEMBER 30, 2010 AND 2009

Unit : baht
Remarks 2010 2009
REVENUES

Government Subsidies 1 782,617,662.69 755,630,162.81
Research Income 49,426,687352 53,343,073.08
Interest Income 47,540,675.12 19,126,091.04
Other Income 2 31,273,947.21 29,298,394.57

Total Revenue 877,528,972.54 857,397,721.50

EXPENSES

Salary 265,771,951.29 259,124,199.51
Bonus to Employees and Board of 24,170,000.00 21,819,556.00
Director
Pay roll 17,504,052.28 17,060,575.07
Reward Expense 57,655,363.22 41,637,817.53
Miscellaneous General Expenses 3 129,757,894.52 137,192,282.21
Public Utilities 26,062,378.59 23,803,405.85
Laboratory & Office Supply 57,855,375.84 59,956,317.29
Expenses
Pension Fund Expenses 14,690,000.00 9,056,960.00
Project Expenses 4 33,772,812.39 35,225,237.42
Deficit Asset Transfer (One Amphoe - 52,841,683.90
One Fertilizer Plant Project)
Deficit Asset Sale 980,855.81 797,251.74
Depreciation & Salvage Value 115,307,640.90 109,385,543.53

Total Expenses 743,528,324.84 767,870,830.05

Net Income 134,000,647.70 89,526,891.45
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TISTR PUBLICATIONS

1.2

1.3

1.4

1.5

1.6

1.7

1.8

1.9

1.10

1.11

Food technology and food industry machinery

Research and development of health drink products with antioxidants

by Srisak Trangwacharakul, Prapaipat Klungsupaya, Wimolsri Pratthanaprates,
Sajeevarin Panasiriwattanakul, Rujira Intasunan, Prapaisri Maison and Supoj
Pratheeptintthong, Res. Proj. no. 50-02/Sub. no. 2/Rep. no. 1 (Final Report),
TISTR, Bangkok, 2010.

Development of process machinery for the production of health drink

with antioxidant, by Chakkrit Bunyakrit, Wimolsri Pratthanaprates, Prapaipat
Klungsupaya, Damronchai Sitthisamang and Narongdet Asa, Res. Proj. no. 50-
02/Sub. no. 4/Rep. no. 1 (Final Report), TISTR, Bangkok, 2010.

Research and development of food hydrocolloid and dietary fiber from
agricultural produce, by Sorada Wanlapa, Kulraphat Wachirasiri, Damrongchai
Sitthisam-ang, Thitichaya Suwannatap and Supornpun Thepnui, Res. Proj. no.
51-01/ Sub. no. 1/Rep. no. 1 (Final Report), TISTR, Bangkok, 2010.

Development of dried and sweetened peach, by Panida Banjongsinsiri, Grant (1)
Proj. no. 53-02, Rep. no. 1 (Final Report), TISTR, Bangkok, 2010.

Development of finished bird nest beverage product and production process :
Phase 1, by Pacharaporn Wachirasiri, Class. Invest. No. 52-22, Rep. no. 1 (Final
Report), TISTR, Bangkok, 2010.

Development of health snack and breakfast cereal products from grains, by
Pornpattra Srinorakutara, Class. Invest. No. 52-23, Rep. no. 1 (Final Report), TISTR,
Bangkok, 2010.

Development of seasoning tamarind juice-making machine, by Samphan
Srisuriyawong, Class. Invest. no. 1 (Final Report), TISTR, Bangkok, 2010.
Development of dyed papaya production process, by Inthrawut Chatket, Class.
Invest. no. 1 (Final Report), TISTR, Bangkok, 2010.

Development of fruit juice extractor, by Samphan Srisuriyawong, Class. Invest.
no. 53-07, Rep. no. 1 (Final Report), TISTR, Bangkok, 2010.

Development of ready-to-drink yoghurt product from brown rice, by Wimolsri
Pratthanaprates, Class. Invest. no. 53-09, Rep. no. 1 (Final Report), TISTR, Bangkok, 2010.
Development of raw material sampling machine on huge truck for production
of animal feedstock, by Thanis Wairojanawong, Class. Invest. no. 53-17, Rep.
no. 1 (Final Report), TISTR, Bangkok, 2010.
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2.2

2.3

24

2.5

2.6

3.2

3.3

34

35

Agricultural technology

Study on genetic diversity of Phlai, by Ittirit Ungvichian, Somnuk Chaidaroon,
Winai Supatanakul and Jamlongluk Ruangwatcharaporn, Res. Proj. no. 49-21/
Sub. no. 2/Rep. no. 1 (Final Report), TISTR, Bangkok, 2010.

Study on rhizome rot disease tolerance of Phlai, by Ittirit Ungvichian and
Somnuk Chaidaroon, Res. Proj. no. 49-21/Sub. no. 3/Rep. no. 1 (Final Report),
TISTR, Bangkok, 2010.

Characterisation of soils and their management for Phlai’s yield improvement, by
Winai Supatanakul, Ittirit Ungvichian, Rewat Chindachia, Sirinan Thubthimthed,
Ubol Reak-am, Krich Sittichoketram and Chaiwat Boonfak, Res. Proj. no. 49-21/
Sub. no. 4/Rep. no. 1 (Final Report), TISTR, Bangkok, 2010.

Utilized conservation of raw material plants for research and development on
cosmeceutical products from medicinal plants, by Tanes Teachsean, Kulnatee
Laohakul, Rungthip Chaiwattananont, Pitcha Sirirat and Vathakan Anun, Res.
Proj. no. 52-12/Sub. no. 3/Rep. no. 1 (Final Report), TISTR, Bangkok, 2010.
Development of portable soil sensor, by Chutima Eamchotchawalit, Siriporn
Larpkiattavorn, Parawee Bhumiwongpitak, Chulaluksana Phannoi, Pracha Lao-
auyporn, Sittichai Kanchanasutha, Wasana Khongwong and Piyalak Ngernchuklin,
Res. Proj. no. 49-11/Sub. no. 9/Rep. no. 1 (Final Report), TISTR, Bangkok, 2010.
Research and development of waste utilization from oliochemical industry

in agriculture, by Rojana Tungkulboriboon, Class, Invest. no. 53-10/Rep. no. 1
(Final Report), TISTR, Bangkok, 2010.

Packaging technology

Development of packaging for supplementary antioxidant products, by Supoj
Pratheepthinthong, Siriwan Tangsangprateep, Bussakorn Praditniyakul and
Chaiwoot Katelim, Res. Proj. no. 50-02/Sub. no. 3/Rep. no. 1 (Final Report),
TISTR, Bangkok, 2010.

Development of packaging for , by Supoj Pratheepthinthong, Res. Proj. no. 50-
06/Sub. no. 7/Rep. no. 1 (Final Report), TISTR, Bangkok, 2010.

Development of design and production of packaging for fruit, by Siriwan
Tansangprateep, Grant (1) no. 53-04/Rep. no. 1 (Final Report), TISTR, Bangkok, 2010.
Development of packaging for export of high valued fruit : fresh peach, by
Siriwan Tangsangprateep, Grant () no. 53-04/Rep. no. 1 (Final Report), TISTR,
Bangkok, 2010.

Development of ceramic product and packaging for Thaksin Rajanives Arts

and Crafts Center, Narathivas province, by Chutima Eamchotchawalit,
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Kanjana Dummananda, Surasak Kosiyapan, Pathawee Srisopa, Kitti Sonamai,
Chalermchai Jeerapan, and Julaluck Phannoi, Class. Invest. no. 52-43/Rep. no. 1
(Final Report), TISTR, Bangkok, 2010.

Development of quality and process improvement of ceramic product for

Ban Thoong Chee Arts and Crafts Center, Lampang province, by Chutima
Eamchotchawalit, Kanjana Dummananda, Surasak Kosiyapan, Pathawee

Srisopa, Apisak Sindhupak, Chalermchai Jeerapan, Julaluck Phannoi, and Sirithida
Chughesorn, Class. Invest. no. 52-45/Rep. no. 1 (Final Report), TISTR, Bangkok, 2010.
Development of quality and process improvement of ceramic product

for Kutnakham Arts and Crafts Center, Sakon Nakhon province, by

Chutima Eamchotchawalit, Kanjana Dummananda, Surasak Kosiyapan,

Pathawee Srisopa, Kitti Sonamai, Apisak Sindhupak, Siriporn Larpkiattavorn, Panida
Taweetawron, Parawee Poomwongpitak, and Veeradech Keeratithanawit, Class.
Invest. no. 52-44/Rep. no. 1 (Final Report), TISTR, Bangkok, 2010.

Biotechnology

Development of health sweetener from grains and natural raw materials, by
Sayam Sinsawat, Rachain Visutthipat, Pariyada Visutthipat, Phathan Photisawat
Siritham Singhto, Supart Klongkarngan, Suthirak Meeploy, Thanu Sapchit, Kilita
Sue-ake, Rasamee Khuenlom, and Charunee Lipha, Res. Proj. no. 52-06/Sub.
no. 2/Rep. no. 1 (Final Report), TISTR, Bangkok, 2010.

Research and development of health sweetener production : lactosucrose, by
Rachain Visutthipat, Sayam Sinswat, Prathan Photisawat, Siritham Singhto and
Pariyada Visutthipat, Res. Proj. no. 52-06/Sub. no. 3/Rep. no. 1 (Final Report),
TISTR, Bangkok, 2010.

Research and development of oligosaccharide prebiotic production from
economic crops of Thailand, by Premsuda Saman, Siritham Singhtho, Lawan
Chatanon, Bundit Fungsin and Suparp Artjariyasripong, Res. Proj. no. 52-06/Sub.
no.4/Rep. no. 1 (Final Report), TISTR, Bangkok, 2010.

Pharmaceutical and natural product

Research and study on cereals and herbs suitable for the production of health
sweetener, by Phathan Photisawat, Rachain Visutthipat, Siritham Singhto, Sayam
Sinsawat, Pariyada Visutthipat, Rasamee Khuenlom, Kilita Sue-ake, and Thanu
Sapchit, Res. Proj. no. 52-06/Sub. no. 1/Rep. no. 1 (Final Report), TISTR, Bangkok, 2010.
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52 Development of anti-ulcer nutraceutical product for polyherbs, by
Chuleratana Banchonslikitkul, Tanwarat kajsongkram, Parkpoom Siriarchavatana,
Arkachai Tantrawong, Tuanta Sematong, Sareeya Reunpathanaphong, Amonrat
Khayungarnnawee, Sarunya Laovitthayanggoon, Ratanasiri Jiwanon and Sawai
Nakakeaw, Res. Proj. no. 52-10/Sub. no. 5/Rep. no. 1 (Final Report), TISTR, Bangkok, 2010.

53 A scientific approach of an antiflatulant, a Thai traditional drug containing
Phlai as a main active constituent, by Tuanta Sematong, Wipaporn
Phatvet, Amonrat Khayungarnnawee, Pongsatorn Limsiriwong, Charus Thisayakorn,
Rattanasiri Jiwanon, Parkpoom Siriachawattana, Sareeya Reungpattanapong,
Sarunya Laovitthayanggoon, Vicheon Kaeynok, Vullapa Arunpairojana and
Taweesak Suntorntanasat, Res. Proj. no. 49-21/Sub. no. 5/Rep. no. 1 (Final
Report), TISTR, Bangkok, 2010.

54 Quality control, efficacy and safety evaluations of polyherbal medicine from
Phlai for postnatal treatment, by Pongsatorn Limsiriwong, Tuanta Semathong, Amonrat
Khayangarnawee, Parkpoom Siriachawattana, Sariya Reungpatthanapong,
Rattnasiri Giwanon, Wipaporn Phatvej, Saranya Laovitthayanggoon, Charus Thisayakorn,
Sin Tangsatirapakdi, Sawai Nakakaew, Vicheon Kaeynok, Thanayut Srisom, Chalotorn
Salapol, Artorn Terapan, Vullapa Arunpairojanaand Taweesak Suntorntanasat,
Res. Proj. no. 49-21/Sub. no. 6/Rep. no. 1 (Final Report), TISTR, Bangkok, 2010.

55 Research and development of anti-stomatitis drug from Plai (Zingiber
cassumunar), by Siripen Jarikasem, Bhusita Wannissorn, Ackachai Tantrawong,
Kittiya Thisakorn, Ubon Rerk-am, Sinn Tungstirapakkdee, Sawai Nakakaew,
Taweesak Suntorntanasat, Vullapa Arunpairojana, Res. Proj. no. 49-21/Sub. no.
13/Rep. no. 1 (Final Report), TISTR, Bangkok, 2010.

5.6 Research and development of anti-inflammatory product from semipurified
compound of Phlai (Zingiber cassumunar Roxc.), by Tanwarat Kajsongkram,
Krittiya Thisayakorn, Pakpoom Siriarchawattana, Charas Thisayakorn, Ubon Rerk-am,
Tuanta Sematong, Amornrat Khayankarnnavy, Wipaporn Phatvej, Sariya
Reungpatthanapong, Pongsatorn Limsiriwong, Rattanasiri Giwanon, Sirinan
Thubtimthed, Chantara Phoonsiri, Sarunya Laovitthayanggoon, Sin Tangsatirapakdi,
Sawai Nakakaew, Sophapan Sunyansanoa, Yutthana Tipapongpagapan, Tassawan
Kosumpan, Tanayuth Srisom, Saowaluk Reungsri, Taweesak Soontorntanasart,
Kwanchai Rattanamani, Sanyan Niumpookand and Vullapa Arunpairojana, Res. Proj.
no. 49-21/Sub. no. 14/Rep. no. 1 (Final Report), TISTR, Bangkok, 2010.

57 Project management and preparation of Phlai oil raw material used in research
set project, by Vullapa Arunpairojana, Res. Proj. no. 49-21/Sub. no. 18/Rep. no. 1
(Final Report), TISTR, Bangkok, 2010.
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Research and development on cosmeceutical from medicinal mushroom for
skin tonic : [common split gill, Schizophyllum commune fr.], by Chana Phromtong,
Pattra Ahmadi Pirshahid, Lawan Chatanon, Sarunya Laovitthayanggoon, Sodsri
Neamprame, Sawai Nakakeaw, Arpaporn Saleephon, Thongchai Hemthanon,
Suparp Artjariyasripong and Vullapa Arunpairojana, Res. Proj. no. 51-04/Sub. no. 5/
Rep. no. 1 (Final Report), TISTR, Bangkok, 2010.

Safety studies of Jatropha seed products, by Chuleratana Banchonglikitkul,
Parkpoom Siriarchavatana, Yoothana Thanmongkol, Tuanta Sematong, Sareeya
Reunpathanaphong, Amonrat Khayungarnnawee and Sarunya Laovitthayanggoon,
Res. Proj. no. 50-07/Sub. no. 11/Rep. no. 1 (Final Report), TISTR, Bangkok, 2010.
Pharmacological characterization and safety preliminary study of food supplement:
Kontrol D, by Chuleratana Banchonglikitkul, Class. Invest. no. 52-32/Rep. no. 1
(Final Report), TISTR, Bangkok, 2010.

Development of goat milk soap formulation, by Chantara Phonsiri, Class. Invest.
no. 52-39/Rep. no. 1 (Final Report), TISTR, Bangkok, 2010.

SMEs product

Development of 3 channel temperature and humidity controlled chamber

for product testing, by Thanit Vairojanavong, Yutthana Tantiwiwat, Ekachai
Thammasat, Songkiat Roddaeng, Winai Pimpinij, Suphat Noungod, Anan Pimpinij,
Saichol Sathiandee, and Lilit Ditson, Res. Proj. no. 53-06/Sub. no. 1/Rep. no. 1
(Final Report), TISTR, Bangkok, 2010

Study on Jatropha curcase Linn. pulping, by Romani Wangdeethum, Kittiphon
Charoenpondpithak, Phaisak Anannukul and Yutanan Singkumma, Res. Proj. no.
50-07/Sub. no. 9/Rep. no. 1 (Final Report), TISTR, Bangkok, 2010.

Energy technology

Isolation of microorganism for hydrogen production from food wastes by Patthanant
Natpinit, Preecha Ploypatarapinyo and Rewadee Anuwattana, Res. Proj. no. 49-20/
Sub. no. 4/Rep. no. 1 (Final Report), TISTR. Bangkok, 2010.

Technological research and development of ethanol production from rice straw
and other cellulosic materials, by Teerapatr Srinorakutara, Yuttasak Subkaree,
Nantana Bamrungchue, Yuttasak Ratanasong, Suthkamol Suttikul, Vishnu Panphan,
Tepparit Kanhanont, Piyawan Dechkong, and Suthapong Pongpoot, Res. Proj. no.
49-19/Sub. no. 3/Rep. no. 1 (Final Report), TISTR, Bangkok, 2010.

- THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)




ANNUAL REPORT 2010

7.3

7.4

7.5

7.6

7.7

7.8

7.9

Producing compressed solid fuel from organic waste, by Wirachai Soontornrangson,
Thanes Utistham, Sophon Prohmsuwan, Manoo Boonsae and Sanya Kaewsringarm,
Res. Proj. no. 51-06/Sub. no. 1/Rep. no. 1 (Final Report), TISTR, Bangkok, 2010.
Producing liquid fuel from organic waste under high pressure and temperature
conditions by Thanes Utistham, Pathomporn Pulsawad, Wirachai Soontornrangson,
Sophon Prohmsuwan and Manoo Boonsae, Res. Proj. no. 51-06/Sub. no. 2/Rep. no.
1 (Final Report), TISTR, Bangkok, 2010.

Investigation on quantity and property of Jatropha oil from various storage

time, by Chanakan Asasutjarit, Amornrat Suemanotham, Yuttana Thanmongkul,
Thanita Sonthisawate, Phichai Wongharn, Vishnu Panphan, Kasidid Asumpinpong,
Nattawee Teerananont, Thapparait Kunhanont and Piyanan Sreesiri, Res. Proj. no.
50-07/Sub. no. 7/Rep. no. 1 (Final Report), TISTR, Bangkok, 2010.

Development of prototype for biodiesel production from Jatropha, by Thanita
Sonthisawate, Yoothana Thanmongkol, Chanakan Asasutjarit, Kasidid Asumpinpong,
Nattawee Teerananont, Thepparit Kunhanont, Visanu Panphan, Amonrnrat
Suemonotham, Pichai Wonghan, and Piyanan Sreesiri, Res. Proj. no. 50-07/Sub. no.
10/Rep. no. 1 (Final Report), TISTR, Bangkok, 2010.

Development of fractionation distillation column prototype for production of
fuel from crude oil of biomass pyrolysis process, by Borisut Chantarawongphisal,
Arunee Chaisawat, Satta Watanatham, Pichai Wonghan, Prawit Thepnui, Pongsak
Hongcharoensri, and Issaranuwat Aranyakasemsuk, Res. Proj. no. 51-07/Sub. no. 2/
Rep. no. 1 (Final Report), TISTR, Bangkok, 2010.

Research and development on monitoring technique for system and alarm
performance of organic pollutant removal and alternative energy production
systems from swine farm, by Somchai Dararat, Taweesak Homdokmai, Kannitha
Krongthamchat, Sopol Boonman, Nuttawoot Boonliam, Annop Chatamara,
Angkhana Ketkeaw, Pattacharee Jaiaun and Savitree Chaiwiset, Res. Proj. no. 50-08/
Sub. no. 4/Rep. no. 1 (Final Report), TISTR, Bangkok, 2010.

Construction of anhydrous ethanol prototype (Molecular sieve) of 1,000 \/d, by
Teerapatr Srinorakutara, Res. Proj. no. 50-07/Sub. no. 8/Rep. no. 1 (Final Report),
TISTR, Bangkok, 2010.
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8. Materials technology

8.1 Development of solid catalysts for tranesterification, by Siriporn Larpkiattavorn,
Julaluk Phunnoi, Laksana Kreethawat, Rattikan Tongpan, and Siriporn Tongon,
Res. Proj. no. 50-07/Sub. no. 8/Rep. no. 1 (Final Report), TISTR, Bangkok, 2010.

8.2 Cooperation engineering test program on evaluation of vibration durability for long
range fuel tank, by Anat Hasup, Class. Invest. no. 52-46/Rep. no. 1 (Final Report),
TISTR, Bangkok, 2010.

8.3 Development of packaging for Tistr-pack hot press, by Chutima Eamchotchawalit,
Res. Proj. no. 53-02/Rep. no. 1 (Final Report), TISTR, Bangkok, 2010.

9. Economic evaluation or Marketing study

9.1 Feasibility study of project on market trials of antioxidant food
supplement product, by Prapaisri Maison, Manusnant Thaikamol, and Waraporn
Maneechamrus, Res. Proj. no. 50-02/Sub. no. 5/Rep. no. 1 (Final Report), TISTR,
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