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Thailand has recently encountered considerable changes of internal and external contexts that bring both opportunities
and threats to the national development. Thailand’s social and economic trends which are heading towards marketing and
consumerism, leaping up to the modernization and sophisticated society, have been greatly affected by the globalization.
Moreover, the consolidation of a newly economic community, especially the ASEAN community which will come effective
in 2015, will be a transitional period for technological and innovative changes while giving rise to the environmental issues,
renewable energy, health food, the aged society and the optimum use of natural resources.

During the past 2012, an array of global changes such as internal political turbulence and the flood crisis in 2011
have had an adverse impact to the economic sector and Thai people’s quality of living. In order to tackle with these obstacles,
the Thailand Institute of Scientific and Technological Research (TISTR), as a state enterprise under the Ministry of Science and
Technology (MOST), has joined hands with the alliance from the public and private sectors to promote the use of technology
among the small- and medium- enterprises, community and Thai people. With our 50-year experiences and innovative efforts
in science and technology, all these research and development (R&D) products and innovations have been devoted to the
social and economic development of the country. What we could achieve in 2012, therefore, came from these following success
factors: R&D expertise, effective transfer of technology and knowledge, scientific and technological services, and the good
governance system giving importance to organizational values.

In 2013, TISTR has aimed to build up a critical thinking society for Thai people, equipping them with reflective reasoning
and logical thinking based on scientificconcept. Itis intended that communication of scientific thinking to the society will gradually
integrate science and technology into people’s lives, promoting the use of domestic scientific, technological and innovative
products

in order to serve the self- sufficiency economy and enhancing Thai people with the systematic self- reliance and
globalization readiness. To achieve our vision in being “a leading organization among ASEAN countries in research, development,
and services of science, technology and innovation (STI)”, development of the STI knowledge repository is important as it
can be used for adding value to Thai wisdom in order to gain the demand driven innovative products that can be utilized both
commercially and socially. Meanwhile, the R&D and scientific services must go in parallel with the fine and flexible management
using advanced tools to accomplish the good governance either in terms of human resource development policy or effective
integration responding to global changes. Proactive public relations and marketing strategies are also necessary in order to
build a brand image and gain public trust as a key organization in national development.

On behalf of TISTR’s personnel, |, as the Governor of TISTR, would like to express my sincere thanks to those
public and private organizations, our customers, our stakeholders, and all TISTR’s executives, officials and employees, who
have dedicated their efforts in creating this valuable success for using science, technology and innovation in the national
development.

ol

(Mr. Yongvut Saovapruk)
Governor
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History of TISTR

The Thailand Institute of Scientific and Technological Research (TISTR) is a state enterprise of the Thai Government
having the mandates to conduct scientific research and provide technical services. It was firstly established in 1963 as the
Applied Scientific Research Corporation of Thailand (ASRCT) under the Office of the Prime Minister and was changed into
“Thailand Institute of Scientific and Technological Research (TISTR)” in 1979 under the supervision of Ministry of Science and
Technology. TISTR is financially funded by the Thai government to undertake activities as defined in the Thailand Institute of
Scientific and Technological Research Act B.E. 2522. The objectives since its establishments are as follows:
1. To conduct research and provide scientific and technological services to the public and business sectors for
the national economic and social development;
2. To conduct scientific and technological (S&T) research for the ultimate use of natural resources appropriate with
economy, environment,healthcare, and people’s welfare.
3. Toimprove national productivity according to the government’s policy via the utilisation of scientific and technological
research in the development of agricultural, industrial and commercial sectors.
4. To provide training to scientific researchers.
5. To provide testing, calibrating and other scientific - related services.
Vision

An organisation using integrated technologies for the R&D in food, health products, medical equipment, renewable
energy and environment, and also a centre for advanced scientific and technological services in ASEAN to enhance
competitiveness in manufacturing and service sectors, and create a learning society.
Mission

« To commercialise integrated research and development (R&D) in food, health products, medical equipment,
renewable energy and environment;

« To provide S&T services in analysis, testing, calibration, and accreditation in compliance to the quality management
system of international standards;

» To use effective business management and marketing processes for the transfer oftechnologies and services
responding to the needs of both domestic and international target customers in the production and service
sectors;

» To promote a learning society by applying and transferring S&T knowledge to the society and communities;

« To manage resources and organisation effectively with high degree of high transparency.

Key Objectives

* R&D products will be commercially used at a wider scale and are internationally recognised;

» S&T services will be provided effectively in compliance to international standards to the manufacturing and service
sectors;

» The R&D products and services will be used by target users at high return of investment and the business can
compete in ASEAN markets;

» S&T knowledge will be transferred to the society and the communities in order to enhance the quality of life and
improve environmental quality.

* TISTR can maintain the certified quality management system in the long run under the good governance
practices.

Strategies

» Developing an effective process for R&D commercialisation and maximizing organisational efficiency up to global
potential,

» Building an integrated teamwork to create innovative R&D products in food, health, medical equipment, renewable
energy, packaging, environmental management

» Providing extensive S&T services and quality management systems up to international standards;

» Developing new edge infrastructure to increase nation’s competitive advantage of the production and service
sectors;
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» Strengthening market approaches and public relations related to a corporate image domestically and among the
ASEAN countries;

» Transferring the integrating S&T knowledge systematically to the Thai society and communities;

» Improving administrative systems in order to maintain accreditation of international standards;

» Developing the good governance system.

Administration

TISTR is a non-profit making 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 members
of TISTR.

The TISTR Board members consists of Board Chairman, Secretary-Generals of the Office of the National Economic
and Social Development Board, the National Research Council of Thailand, 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 mission in formulating organisational policies and supervising TISTR’s work and activities.

The Governor of TISTR is responsible for managing TISTR and also activities related to communication, knowledge
exchange, and collaboration in S&T research with other government agencies, organisations, or individuals both inside and
outside the country.

At present, TISTR is capable of managing the integrated R&D, technology transfer and provision of S&T services
through these following clusters:

1. Research and Development Group

The R&D Group comprises 2 Departments:

1.1 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
commercialisation.

1.2 Sustainable Development Department: conducting R&D and providing consultancy services in order to obtain
the value-added products from natural resources and waste. The research is conducted to support the concept of sufficiency
economy, the conservation of energy and environment, and the revival of eco-system. The innovation in material technology
and engineering could serve the self-reliance and sustainable development.

2. Industrial Service Group

The Industrial Service Group provides the analysis, testing, and calibration services with ISO/IEC 17025 accredited
laboratories. Other services include certification of quality assurance systems, for instance, ISO 9001, ISO 14001, GMP, and
HACCP, etc. All these services are to increase potential of Thai industry in terms of product quality, and production and business
processes to get well - recognised among national and global markets.

3. Business Development and Marketing Group

The Group manages marketing approach for TISTR’s R&D products. This aims to promote commercialisation of the
in-house R&D and open opportunities for industrial services so as to increase organisational income and reputation.
4. Administration Group

The Administration Group is responsible for finance, human resource management, information and communications
technology, and general services. These are supportive activities to bring about effectiveness in the overall process of TISTR’s
work.

5. Departments under the Governor

The Departments under the Governor run the work and report directly to the Governor. These activities include public
relations and foreign affairs, policies and strategic planning, organisational indicator monitoring and internal audits in compliance
with Ministry of Finance’s regulations.
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HUMAN RESOURCE

Permanent staff and employees
As of 30 September 2012

Permanent staff 614
General employee 45
Temporarily hired employee 152
Project employee 82

Total 893

TISTR staff by function groups

Administration Group 124 persons : 14%
Business Development
and Marketing Group 43 persons : 5%

Under the Governor Bio-industry R&D Group 251 persons : 28%

88 persons : 10%

R&D for Sustainable Development Group 201
persons : 23%

Industrial Service Group
186 persons : 21%

TISTR staff by qualifications

Bachelor's Degree 405 persons : 45% Diploma and Certificate

148 persons :17%

Doctorate Degree 76 persons : 9%

Master Degree
264 persons : 30%
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1. Water filtration machine for Thai people’s health

TISTR by the Department of Engineering successfully developed Ultrafitration (UF) machine with 1,000 liters/hr capacity
and continuously introduced the machine to help relieve the flood victims. Moreover, TISTR’s reverse osmosis filtration machine
was used to filter seawater of 4,000 liters/day suitable for consumption.
2. Drinking water producing machine for flood victims

The Department of Engineering, TISTR developed 2 types of drinking water producing machine as follows:

- Domestic emergency water producer. This small water producer was simple in maintenance and easily movable.
The capability passed Drinking Water Filtration Standard of the Thai Institute of Standard (TIS). It could be used
by hand pump without electricity with 50 liters/hr capacity.

- Emergency drinking water filtration machine from surplus materials. This type was made of surplus materials such
as plastic buckets, drinking water bottles, operated by applying sedimentation principles and multilayer absorbents.
The advantage of this machine was the high fineness ceramic filter which was capable of filtering microorganisms.
Therefore, the filtered water was cleaned and pure and met the World Health Organization
(WHO) standard requirements.

3. Three adaptoginis herbal food supplement products

- Adaptoginis product for blood pressure control was developed from herbal extracts of Euphorbiaceae species and
water morning glory (lpomcea aquatica Forsk.) in whicheffects of these herb extracts are stress resistant and
blood pressure reduction in the laboratory animal.

- Mixed herbal product for energy burning and weight control was developed from mixed herbs of Thai spices and
tea which could activate energy consumption and result in weight reduction.

- Adaptoginis product for relaxation was developed from plant extract of Ocimum sanctum (Lamiaceae family),
highly efficient in relieving personal anxiety. The product had passed safety and clinical study tests.

4. Techniques for dyke construction and house repair using interlocking block

TISTR by the Material Innovation Department successfully applied TISTR interlocking block innovation for flood

protection and house repair (caused by flood disaster) into three categories as follows:

- Flood-protected materials, more strengthened than earthen dyke, easily dismantled without damage and
reusable.

- Production of interlocking block using sand from sandbags and crushed dust from the “Big Bag.” The produced
interlocking blocks possessed the same quality as those produced under normal production process. Thus, the
production created value to waste materials as well as reduced the amount of garbage and labor in
transportation.

- Building construction materials by using TISTR interlocking blocks for house repair or reconstruction, resulting in
very secure strong house walls with the beauty of natural clay color and saving the construction costs for over 20%

5. Antioxidant products from GAC extracts

TISTR conducted R&D on antioxidant health products from GAC fruit (Momordica cochinchinensis) and the most

important extracts from the best parts of the fruit. Various groups of products were developed as follows:

- Food and drink group (TISTR-GAC) such as GAC extract drink product, seasoning sauce (natural and pizza
formulae) etc.

- Food supplement group (NUTRI-GAC), composed of phenolic and carotenoid substances, GAC dietary fiber and
GAC oil from GAC aril extract.
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- Cosmetic product group (BIO-GAC), such as BIO-GAC anti-aging serum, BIO-GAC UV shield cream, BIO-GAC
moisturizing lotion, BIO-GAC facial scrub cream, BIO-GAC body scrub cream, BIO-GAC transparent soap and
Halal cosmetics (BIO-GAC body gel, BIO-GAC lip balm), etc.

- Cosmetic product group had passed the clinical tests in order to evaluate the safety of using BIO-GAC products
and the results showed that the irritation and allergy effects werenot observed in the tests. In the future, TISTR,
collaborating with cosmeceutical and beauty experts, will develop the BIO-GAC products into cosmeceutical
products.

6. Herbal tablet product from Cissa-Roids for hemorrhoids

TISTR conducted research on herbal tablet products from Cissa-Roids (Cissus quadrangularis L.) for the treatment of
hemorrhoid patients. The clinical tests had been conducted with patientsatDamnoen Saduak Hospital, Ratchaburi province
and the test results revealed that therapy resultsfrom these herbal tablet products were as good as those from conventional
medicine. The products has high safety and is convenient for uptake which would help reduce treatment costs, volume of
imported medical supplies, and avoid the operation which would have caused complications.
7. Degradable soft splint from bioplastic

TISTR by the Material Innovation Department had applied degradable material for the production of softsplint or
biosplint which offered reformation property and could be formed intoseveral shapes, life-time stability, high strength, light
weight, good air ventilation, and non-irritantto skin. The Biosplint could be the ideal replacement for soft splint that was made
from raw materials in petrochemical industry. Therefore, this would help reduce environmental problems as well as add value to
agricultural produce such as corn as an alternative for raw material.
8. Integrated processed rambutan product

TISTR with the cooperation of researchers in food technology, bioscience and agricultural technology, conducted
R&D project on integrating processed rambutan product which initially used its juice, flesh, seeds and peels to produce various
products in order to add value to the third economic fruit of the country (after pineapple and longan). The newly developed products
were concentrated rambutan juice, crispy oven dried rambutan flesh, seasoning - coated rambutanseeds. In addition, starch
from rambutan seeds could be safely used as thickener in food product.The projectwas also focused on the development
of post-harvesting technology to extend the storage time of fresh rambutan fruits.
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Research and Development
Research and development projects achieved in fiscal year 2012
e Food Products

1. Utilisation of microorganisms for dairy farming
« Utilisation of microorganisms for waste treatment in dairy farming.
TISTR conducted a R&D project on the utilisation of efficient microorganisms for the treatment of dairy farm waste.
As a result, the entrepreneurs for livestock business could apply the research products for cleaning of dairy farm and the
treatment of its waste as well as reducing the chemical deposits in soil and water resources.

2. Utilisation of microorganisms for sustainable swine farming industry
« Utilisation of probiotic microorganisms in swine farming industry
TISTR investigated the suitable growing factors of probiotic microorganisms for the production of probiotic products
with the aims to support swine health and prevent pathogens in digestion system which would increase the productivity of
swine farming in the country.
« Utilisation of spore probiotic microorganisms in swine farming industry
TISTR introduced spore probiotic microorganisms to promote swine breeding industry due to their preventive and
destructive properties to pathogens. The spore probiotic microorganisms were safe and could be used as feed supplements
for swine to increase growing capability.
+ Development of high nutrient swine feed using microorganisms and by-product from
agricultural industry
TISTR developed the process for swine feed production using high nutrient microorganisms from agricultural wastes

which would reduce the production cost and create self-reliance for swine feed farmers.

3. Health vegetable production using hydroponics cultivation system
 Nutrient solution for organic hydroponics cultivation
TISTR developed nutrient solution from natural raw materials for organic hydroponics cultivation in order to replace
the currently used chemical solutions, reduce the production cost and use as selective factors in the production of economic
vegetables and plants.
 Highly nutritious hydroponics cultivation
TISTR conducted research and development program on production of highly nutritious vegetables (iron, iodine,
calcium and various vitamins) using highly productive hydroponiccultivation which was safe for all consumers while having
high nutrition values and could substitute the imported vegetables.
» Development of hydroponic cultivation sets for SMEs
TISTR carried out the study and development of various hydroponic cultivation sets which were produced in compliance
with other plantation sets, fixable and modified by usinglocally available or newly-made materials. Therefore, the production
cost was low and this newly developed cultivation set could substitute other highly expensive sets.
» Feasibility study on health vegetable production using hydroponics cultivation system
TISTR conducted the feasibility study on vegetable production of hydroponic plant in order to investigate trends in
production, marketing and investment of hydroponics plantation which could be appropriately applied in commercial scale in

the future.

4. Healthy food additive from agricultural produces
 Natural flavoring substances
TISTR conducted a R&D project on extraction of flavor and taste from fruits and vegetables together with their long
life storage so that they could be used to garnish various food products and help enhance consumer satisfaction.

* Natural preservatives
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TISTR studied the extraction and production process of preservatives for food products using natural raw materials
or waste and residues from food industry with the aims to add value and reduce the import of preservatives.

5. Process for oversupplied fruits
 Research on chemical property and biological activity of Longkong (Lansium domesticum) extracts
TISTR investigated the chemical composition and biological activity of Longkong extracts in order to develop health
products. It was found that the extracts had an antioxidant activity, having non-mutation property and non-toxicity to both human
cells and testing animal cells.
» Products from processed Longkong
TISTR conducted a R&D project on products from Longkong and processed Longkong, e.g. ready-to-drink Longkong
juice which has high nutrition value. The project was carried out in order to solve the problem of Longkong price fall, leading to the
processed Longkong industry in the future.

6. Food product for quality of life
 Feasibility study of the project and a marketing trial of food products for the quality of life using antioxidants from
vegetable, protein of legume plant and low calorie sweetener from cereal
TISTR conducted a preliminary feasibility study on marketing and testing of antioxidant food product for the quality of
life in order to collect marketing information includingproduct satisfaction that can be used as a guideline for further
improvement to meet the market requirements.
« organic plantation of Toddalia asiatica (L.) Lam. and Gymnema inodurum (Lour.) Decne. for preserving quality and
active substances
TISTR selected species and agricultural zones of Toddalia asiatica (L.) Lam. and Gymnemainodurum (Lour.) Decne.
in order to obtain quality produces complied with organic farming standards in producing high quality raw materials for health
product industry. The information can also be used as a guideline for plantation of indigenous vegetables up to organic farming
standards.
» Anti-ageing food product from antioxidants in indigenous and hydroponics vegetables and leguminous plants
TISTR developed health food products and/or drinks for health-conscious consumers before ageing by using various
technologies to extract highest active antioxidants andnon-toxic to cells from plant.
» Low calorie food products from cereal as natural sweetener and dietary fibers from indigenous vegetables
TISTR developed health food products with low calorie from cereal and dietary fibers from indigenous vegetables. The new
products were made from more natural products than synthetic chemicals available in the market, which were suitable for weight
control consumers to use as a substitute for sugar.
» Packaging for food supplement products from indigenous vegetables and hydroponics vegetables, and sweetener
from cereal
TISTR developed packaging for food supplement products using pasteurisation packing technique. The packaging
was designed to protect the goods from decomposition, provide suitable investment for new developers of food supplement

and improve the graphic for sale promotion.

7. Health sweetener product from cereal and natural raw materials
* Investigation and marketing trial of health sweetener product
TISTR carried out a marketing trial and testing of products using natural sweetener as raw material together with a
consumer satisfaction testing on the products. The results of the study would be used as marketing information of the sweetener
product.
 Health food and/or drink from low calorie sweetener
TISTR conducted a R&D project on health food and drink from low calorie sweetener in order to provide consumers
with satisfactory taste in food and drink products As a result, the consumption of these products would help reduce the

risk of illness such as obesity, diabetes, etc.
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+ Development of packaging for health sweetener and its products
TISTR developed retail packaging for sweetener of which structure was designed to protect and add value to the
product. The graphic was beautifully designed and modernised,conforming to consumer requirements, thus helping promote
the sale and be in accordance with labeling regulations.

8. Technology for value-added rambutan
 Value-added rambutan for health food and drink
TISTR conducted R&D project on processing the oversupplied rambutan in order to add its value during the
harvest season. The project included the development of an energy saving, prototype machine for rambutan processing.
The technology was transferred to producers and interested groups in order to provide convenience and suitability for
self-operation.
» A feasibility study on marketing and economy of processed rambutan products
TISTR conducted a pre-feasibility study on marketing and consumer satisfaction of processed rambutan products to
be used as a guideline for technology transfer.

9. Health food products from mushroom
» Health food products from mushroom
TISTR conducted a R&D project on appropriate processing technology for mushroom in order to obtain a variety of products
of which storage life could be extended. The products were developed into ready-to-cook and instant health food which could serve
the urban lifestyle.
» Marketing survey of instant food products and a market trial of instant food products from mushroom
TISTR conducted a study on market trend of health food products from mushroom together with a market trial of
consumers’ satisfaction so that the survey results could be used forproduct improvement.
+ A prototype machine for production of health food products from mushroom
TISTR developed a prototype machine for production of health food products from mushroom. A study of detailed
engineering design was also carried out, aiming to promote technological self-sufficiency of the nation and commercialisation
of the machine.
» Packaging for food products from mushroom
TISTR developed structure and graphic design of a package which not only creates the images and maintains product
quality and its shelf life, but also is environmentally friendly andconvenient to use. This can increase entrepreneurs’

competitiveness and market expansion in the future.

10. Postharvest technology and the management system for vegetable and fruit
» Postharvest technology for solving quality problems of export vegetable and fresh fruit
TISTR conducted a R&D project on postharvest technology to be applied for an export of vegetable and fresh fruit at
industrial scale. The technology is ready for transferring to exporters in the future.
» Data management for a trace back system of export vegetable and fresh fruit
TISTR developed the data management for a trace back system of produce from garden plants, which provide
convenience and rapidity while the data collected was accurate andcould be traced back to the origin of produce e.g., planting
steps, harvesting, processing and selling. This could help increase the standard quality and competitive advantage of Thai
fresh produce in a global market.

11. Packaging for potential enhancement of food industry
+ A study of properties and application of multi-layer flexible packaging for moisture-sensitivefood
TISTR collected data on properties of multi-layer flexible packaging as an oxygen and vapour barrier. The data was stored
in a database of multi-layer flexible packaging to beapplied in packaging design for moisture-sensitive food, ready for entrepreneurs
to use in choosing suitable packages for the products. The project could provide safety to consumers and reduce production
costs.
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« Smart packaging for moisture-sensitive food
TISTR studied the property change of moisture sensitive food in different conditions of storage together with consumers’
acceptance in order to develop a guideline for manufacturers to choose suitable packages for different conditions of storage and
sale duration. This could help reduce risks of low product shelf life and cut the cost while promoting sales, building brand
images, and increasing potential of food industry.

12. Nutraceuticals from herbs and natural products
» Nutraceuticals from GABA rice germ
TISTR conducted a R&D project on the utilisation of GABA rice germ obtained from the rice milling process. The GABA
could enhance the neuron cells, relax the brain pressureand sleeplessness. The project could also add value to agricultural
produce or lead to innovative products for health food supplements and nutraceuticals in the future.
» Nutraceuticals from green leafy vegetables for brain function and memory improvement
TISTR developed the nutraceutical products from green leafy vegetables and herbs for brain function and memory
improvement. The product was formulated as a tablet for easyswallowing and could be used in either children, to enhance
their memory and learning ability, or adults having senile dementia. It is considered as an innovation medicine using Thai herbs
as raw materials that could help strengthen Thai herbal medicine industry and reduce export volume.
 Retail packaging for nutraceutical products
TISTR developed a retail package for nutraceutical products focusing on keeping product quality and extending shelf
life. Not only promoting sales, the graphic was designed to comply with labeling regulations on the basis of suitability,
convenience and consumer’s safety. The designed package is environmental-friendly and can help increase competitiveness
in the global markets

13. Anti-cancer food supplements from mushroom
» Postharvet techniques for quality control of mushroom as a raw material
TISTR developed postharvest techniques for controlling quality of mushroom as a raw material in order to extend
storage life while nutritional values could still be preserved and medicinal properties maintained.
» Medicinal mushroom culture as standard material supply for food supplements
TISTR developed the culture techniques of mushroom to use as standard material supply for food supplements in order
to promote safety and add value to the products.This could improve standards of the production system for the manufacturing
of functional food, food supplements, and medicine.

e Health products

14. Adaptogenic health products
» Adaptogenic health product to boost immune system of HIV patients
TISTR developed an adaptogenic health product to boost immune system of HIV patients by conducting both preclinical
and clinical tests. The project was aimed to improve patients’ quality of life and reduce the opportunistic infections.

15. Cosmeceuticals from herbs
» Cosmeceuticals from herbs for skin whitening and melasma treating
TISTR studied the immunomodulating agents in Thai herbs which could be developed into skin whitening and
anti-melasma products. The production technology is ready for commercialisation.
» Production of quality herbs as material supply for cosmeceutical products
TISTR conducted a R&D project on production of herbs as material supply for cosmeceutical products. Apart from the
material supply meeting standards, the project could encourage more farmers to grow herbs for commercial purposes, resulting
in the increase of income and competitive advantage of Thai cosmeceutical products in both domestic and global markets.
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« Commercial packaging for cosmeceutical products
TISTR developed commercial packaging for cosmeceutical products from the in-house R&D projects. The packages
developed were suitable for containing and adding value to the products.

e Alternative energy

16. Catalyst development for the production of synthetic fuel from biomass
+ Catalyst development for tar reduction
TISTR developed catalysts to reduce tar content in biomass gasification process. The catalyst functioned in converting
tar to low viscosity liquid which could be utilised in both fuel gas and fuel oil.
+ Catalyst development and synthesis of diesel in the Fischer Tropsch process
TISTR developed the catalysts from the Fischer Tropsch process producing the synthetic diesel of which equivalent
quality to commercial standards. The study also covered production factors necessary for production at industrial scale.

17. Production of biofuel from non-food biomass
+ A feasibility study on an establishment of an ethanol plant
TISTR studied the feasibility of establishing an ethanol plant as a community investment. This study was used to decide
if the project could be implemented in the future in order to help stimulate the investment and lead to self-reliance in the
long run.

18. Machine and equipment for energy-saving
* An energy-saving industrial fan
TISTR conducted a R&D project on an energy-saving industrial fan by improving the blades and housing design for the
appropriate flow pattern. The fan performance was also tested for its optimum efficiency and energy-saving property, considering
as an innovation of an energy-saving industrial fan.
* An energy-saving reverse osmosis filtration system
TISTR developed a reverse osmosis sea water filtration system of which high energy was consumed but the operation
could be done by recovering energy from the high-pressure wastewater, thus reducing cost of water production.
* Energy-saving freeze drying machine
TISTR developed an energy saving freeze drying machine by dividing the system design into many series based on
freeze dryer capacity. The design led to reduction of energy used in the freeze dryer by turning on/off the cooling device or
vacuum pump which worked relating to the ice crystal sublimation rate of a product in each period.

19. Interlocking blocks for sustainable development
* Reducing the uses of cement in TISTR interlocking blocks
TISTR conducted a R&D project on raw materials in order to be used as a substitute for cement in interlocking block
production. These materials will reduce production costs and conserve the environment.

20. Added value to the industrial waste
» Laboratory R&D of zeolite from waste of steel factory
TISTR developed technology for zeolite production from industrial waste in order to find the recycling process of
slag and use as a zeolite precursor. This technology added value to industrial waste and was promising for
commercialisation.
» Production of zeolite from industrial waste at a pilot scale
TISTR conducted the research on the processing technology of industrial waste in order to develop and synthesise
A and X-type zeolite from industrial waste at the pilot scale. This study could be used as a production guideline for industrial
plants, resulting in a decrease of import volume and value adding of industrial waste.
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21. Prototype Center of Synthetic Fuel from Biomass

TISTR established the Prototype Center of Synthetic Fuel from Biomass with an aim to develop technology
concerning the production of synthetic fuel from biomass suitablefor domestic consumption. The synthetic fuel technology from
China was used as a guideline for transferring to TISTR’s researchers so that the synthetic fuels from biomass
could be produced locally and used effectively. Not only reducing the energy supply, but the project results could

boost Thailand’s sufficiency in energy consumption.
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TISTR is a non-profit R & D organisation producing research outputs for public utilisation this includes science and
technology transfer to the rural communities to promote career and increase income. Projects which were transferred in the

fiscal year 2012 were as follows:

Technology transfer of fertilizer

1. An integration project for potential enhancement of fertilizer production and standard improvement of organic

fertilizer.

Technology Transfer to the rural areas

1. Transfer of scientific and technological knowledge to the youth.

N o W N

Integrated technology transfer for rural development.

Pre-evaluation and ongoing evaluation of research and technology transfer projects.
Post evaluation of technology transfer projects.

Development of ready-to-drink Long Kong juice.

Development of dehydrated products from Long Kong and Rambutan.

Upgrading of OTOP products

Packaging design for enhancing quality and standards of community products,
adding value, and increasing business owners’ capability.
Development and upgrading of OTOP products, ceramics and pottery.

Technology transfer to medium and small industries

1. Marketing promotion of TISTR’s R&D for technology transfer and customer relations

2. Promotion of scientific and technological R&D commercialisation to increase a

potential of TISTR technology transfer

3. Planning of research project utilisation

Research station management for S&T knowledge transfer

1. Management of Lam Takhong Research Station (LRS) for research and technology transfer

2. Management of Sakaerat Environmental Research Station (SERS)

3. Management of the Northern Research and Technology Transfer Station:Agricultural development on highlands

Technology transfer on commercial production of instant curry soup from Melientha suavis Pierre
Technology transfer on production of rice-based beverages
Technology transfer of Adaptogen for relaxation (OCIMA)
Technology transfer of enteric-coated tablet (ENCON-TABS) for weight control
etc.

_sfer to the general public

Technology transfer on production of organic fertilizer
Technology transfer on interlocking blocks.
Technology transfer on food processing
Technology transfer on packaging

etc.

Ny
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Research and Technology Transfer Station
Research and Technology Transfer Station organised by TISTR were as follows:
« Sakaerat Environmental Research Station (SERS)

Sakaerat Environmental Research Station is located at Udomsap subdistrictin Wang Nam Khiao district, Nakhon
Ratchasima province. SERS's area covers 78.06 square kilometers which is considered to be a model for tropical forests (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 had been carried out and the finding were publicised. UNESCO has certified
this station as one of the 411 biosphere reserves from 94 countries worldwide under the Man and Biosphere Programme.

Currenly, TISTR not only reserves 78.06 square kilometers of forest but also uses the station to conduct research
on environmental and tropical ecology. SERS also serves as a natural laboratory for researchers, school, and college students
to gain their strong cooperative balance among the local communities and uses the station as the centre to transfer scientific
knowledge and technology to the youth and rural communities.

» Lam Takhong Research Station (LRS)

Lam Takhong Research Station is located at Nong Sarai subdistrict in Pak Chong district, Nakon Ratchasima
province. LRS'’s area covers 1.28 square kilometers. Itis 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 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 be the knowledge resources for the general public.
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Contract Research and Consultancy Service Projects
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Research service on development of natural color production from anthocyanin group for health food industry
A study on degradation of organic compound of filler in color

A study of the use of liquid bio-fertilizer from blue-green algae “Alginua” on rice production and soil quality
Research and development on utilization of industrial waste for creating product

Research and product on development of coconut milk powder using spray dryer

Development of polysaccharide Beta G product in the pilot plant (phase 2)

Development of material for using in thermo pad: Tistra-Pack TP5402

Further development of automatic potato washing and scrubbing machine

Further development of tamarind juice squeezer for export

. Research and development of powdery coconut juice

. Development of papaya salad sauce making machine

. Efficiency test of the ammonia content reduction in polymeric sample
. Data survey of membranes for environmental research

Development of fuel briquettes using waste pulp from pulp and / or paper factory by the rotary system

. Physical and Chemical Analysis of Rice Husk Ash

. Market trials of an ultrasonic machine for beauty after extension development

. Development of ready to drink tamarind juice making machine

. Formulation of cleansing/nourishing fabric face mask with the pomegranate (Punica granatum L.) seed-peel and

leave extracts
Development of ready to drink Aloe Vera juice

. Development of mangosteen and Long Kong juice squeezer

. Standard calibration of systematic equipment (TPI Polene Public Co.,Ltd. and Dumex Co.,Ltd.)

. Consultancy service on production technology of TISTR high quality organic fertilizer

. Animpact study of the running sub-optimal operating system of the alkaline and toxicity of ethylbenzene against the

capability of the aerobic wastewater system

Technical consultancy service on water purifier and testing of water purifier

Consultancy on the environmental impact of the Erawan waterfall to Huay Mae Kamin waterfall route in Srisawat
District, Kanchanaburi province (phase 2)

Consultancy service on a training project of laboratory accreditation in compliance with ISO/IEC 17025 and Group 2
An environmental impact study (during the construction) of the road from Erawan waterfall to Huay Mae Kamin
waterfall in Srisawat district, Kanchanaburi province

Consultancy service on chicken manure production technology (2™ year)

Revision and additional report of the environmental impact analysis report

Evaluation and control of the biogas system project funded by the Office of the Energy Policy and Planning Office
Standard development for ecotourism and adventure activities: Technical seminar to improve the standard indicators
of tourism activities

A study and report on the environmental impact of the physical resource after an operation of Bang Lang hydro
electric power plant

Development of activity standards for ecotourism and adventure activities and preparation of Adventure Park
standards

Design, consultancy and testing services for portable drinking water system

Performance improvement of an automatic controlled Gantry Robot raw material sampling machine for animal feed
production (Pak Thong Chai district)

A survey of fresh water swamps in wetlands of Thailand
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37. Consultancy service and capacity testing of the zeolite-adsorbed oxygen generator

38. The implementation of United Nations Framework Convention on Climate Change (UNFCCC) project

39. Performance audits of plasma gasifier producing synthetic fuel gas from biomass for use in drying organic fertilizer,
Yasothon province

40. Systematic calibration of equipment and device in fuel and chemistry laboratory

41. An Environmental impact analysis on factory expansion and process reforming of Cofco Biochemical (Thailand)
Co.,Ltd. located in Rojana Industrial Park, Ban Khai district, Rayong.
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Patent and Petty Patents Submitted to the Department of Intellectual

Property, Ministry of Commerce, as registered in fiscal year 2012
Patents

1. Formula and production process of a mixed herbal combination product for normalising influence on the body and
controlling blood pressure and stress

2. Formula and a production process of a mixed herbal combination product for increased metabolism energy and
weight controlling
Interlocking block production for interior wall from pulp waste of pulp and/or paper factory
Farming tools and accessories
Processes for raw material production and development of the brain supplement product from spinach

3
4
5
6. Natural Indigo color production using an oxidation reactor and indigo powder
7. Process of increasing gamma-amino butyric acid content from rice bran
8. Production process of membrane-coated drug for removing parasite by injection
9. Packaging boxes

10. Folding carton 1 and 2

12. Production process of hydrogen gas from pulp paper waste

13. Soft splint from polylactic acid

14. Formula and production process of anti - melasma and anti-wrinkle facial cream from Nymphaea lotus extracts

15. Crispy rambutan containing fresh rambutan chunk as a component

16. A storage method of fresh Longkong for processing

17. The process of increasing strength of soil-cement block by adhesive infiltration

18. A machine for producing sweetener by fermentation process using product separation

19. Preparation steps of fingerroot extracts for brain supplement

20. Measuring equipment of organic substances using UV rays in water

21. Production process of sugar from Hapalosiphon algae biomass

22. Two step-screw pyrolyzer

23. Cooling system for Fischer Tropsch slurry reactor

24. Pyrolysis reactor using double layers fluidized bed

25. Energy saving system of vacuum freeze-drying

26. Probiotics production for pig from bacteria (Lactobacillus acidophilus)

27. Production process of pellicle polysaccharide from thermotolerant bacteria (Acetobacter sp.)

28. Pure separation process of cell-attached polysaccharide from bacteria (Acetobacter sp.)

29. Production of dried rambutan with sugar and passion fruit

30. Rambutan shelf life extension by electrolyte solution
Petty Patents

1. Vertical water distribution head

2. Product from processed rambutan seed

3. Clamp tool for water immersion filter element
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Analysis, testing, and calibration services

In fiscal year 2012, TISTR provided services covering 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 measuring
instruments for electricity, electronics, light, temperature, and mechanical applications etc. to government and industrial sectors
both in-house and on-site services, a total of 129,155 requests from Industrial Metrology and Testing Service Centre, Material
Properties Analysis and Development Centre, Thai Packaging Centre, Office of Certification Body, Information Service Division,
and the others.

Services as Certification Body according to International Standard

TISTR provided services on quality system assessment and accreditation according to international standards such as ISO

9001: 2008, ISO 14001: 2004, ISO 22000: 2005, OHSAS/TIS 18001: 2007, GMP, HACCP to 105 organizations as follows:

« Bangkok Inter Products Co., Ltd. « Highland Bee Farm Co., Ltd.
+ Global Environment and Engineering + Kewlom Co., Ltd.
Management Co., Ltd. « Kraiwanit Co., Ltd.
» Chiang Rai Frozen Foods Co., Ltd. * Khon Kaen Dairies Co., Ltd.
« Central Pigment Co., Ltd. * Thonburi Automotive Assembly Plant
* Calbee Thanawat Co., Ltd. Co., Ltd
» Nissan Transport Co., Ltd. » Dairy Plus Co., Ltd.
* Nutrition House Co., Ltd. + Perma-Flex Co., Ltd.
* P.T. Air Cargo Co., Ltd. e Flour Mill Co., Ltd.
+ Pattrarat Clay and Mineral (1992) Co., Ltd. e Cho Heng Rice Vermicelli Factory Co., Ltd.
* Royal Suvarnabhumi Logistics Co., Ltd. » Nong Pho Dairy Co-operative Ltd.
« Serm Suk Public Co., Ltd. (Under the Royal Patronage)
« Hin Son Dairy Farms Cooperative Ltd. « Office of Laem Chabang Industrial Estate
« Agrowplas Co., Ltd. * Health Food Creation Co., Ltd.

* The Cabinet and Royal Thai

Government Gazette Publishing
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The Knowledge Centre (KLC), TISTR, provides scientific and technological information services via the internet and
e-library system. In fiscal year 2012, a total of 23,023 information items were provided to the in-house users, general public,
and other organisations. The number of users accessed to KLC website accounted for 36,677. Anybody interested in searching

S&T information, please go to http://www.tistr.or.th or http://klc.tistr.or.th
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH
BALANCE SHEET
AS OF SEPTEMBER 30, 2012 AND 2011

Unit: Baht

Remarks 2012 2011

ASSETS

Current Assets

Cash on Hand & Bank 3 147,446,090.86 89,401,296.74
Current Investment 4 839,453,526.69 697,089,935.82
Account Receivable — Net 5 6,613,871.30 5,282,909.45
Advanced Receivable 10,417,443.70 9,694,959.98
Account Receivable

1,968,033.76 4,215,225.97
Revenue Department
Accrued Interest Receivable 6,470,414.27 4,453,838.20
Other Current Assets 6 12,693,487.11 9,199,817.59

Total Current Assets
Non - Current Assets
Long investment
Account Receivable Pension Fund
Property Land and Equipment-Net
Intangible Assets
Other non-Current Assets
Total non-Current Assets

Total Assets

1,025,062,867.69

450,373,449.40
42,694,113.00
1,709,578,855.30
14,668,950.80
389,468.75

819,337,983.75

450,373,449.40
43,752,838.00
1,651,433,490.96
17,672,551.61
407,468.75

2,217,704,837.25

2,163,639,798.72

3,242,767,704.94

2,982,977,782.47

Notes to financial statements are an integral part of the above statements.
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH
BALANCE SHEET
AS OF SEPTEMBER 30, 2012 AND 2011

LIABILITY AND EQUITY
Current Liability
Project Service Income
Account Receivable
Accrued Pension Fund Payable

Accrued Expenses

Accrued Bonus to Employees and Board

of Director Payable

Accrued Withholding Income Tax
Advance Receivable
Deferred Revenue
Other Current Liability
Total Current Liabilities
Non - Current Liabilities
Deferred Income
Employee benefits

Accrued Income Pension Fund

Remarks

10

11

12

13

2012

64,796,468.99

44,447 452.71

10,044,127.06

50,670,000.00

2,209,337.16
846.00
8,490,857.36
14,337,765.53

194,996,854.81

97,747,346.18

469,402,978.00

Unit; Baht

2011

47,001,695.97
45,843,346.89
11,005,103.44

4,107,174.45

48,740,000.00

7,037.55

2,890,663.97

9,790,423.96

169,385,446.23

102,979,045.04

151,298,716.76
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Unit; Baht

Remarks 2012 2011
Total non-Current Liabilities 567,150,324.18 254,277,761.80
Total Liabilities 762,147,178.99 423,663,208.03
EQUITY
Over Balance Accumulated Tranche 2,480,620,525.95 2,559,314,574.44
Total Equity 2,480,620,525.95 2,559,314,574.44
Total Liabilities and Equity 3,242,767,7104.94 2,982,977,182.47

Notes to financial statements are an integral part of the above statements.

Qe R

(Mr. Weerapong Pairsuwan) (Mr. Yongvut Saovapruk)
Board Chairman Governor
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH

STATEMENT OF INCOME AND EXPENDITURE

AS OF SEPTEMBER 30, 2012 AND 2011

REVENUES

Government Subsidies
Research Income
Other Income

Interest Income
Others

Total Revenue

EXPENSES

Personnel

General Management and others
Project Expenses

Wages on Research Projects
Depreciation & Salvage Value
Total Expenses

Net Income

Remarks

14

15

16
17
18

2012

920,946,040.81
61,459,460.60

40,778,302.21
19,037,460.93
1,042,221,264.55

447,104,775.20
191,260,205.24

29,267,224.63

41,560,058.83
132,322,262.34
841,514,526.24
200,706,738.31

Notes to financial statements are an integral part of the above statements.
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Unit; Baht

2011

947,250,434.02
58,918,781.73

25,549,327.94
26,419,997.06
1,068,138,540.75

378,578,582.63
227,849,497.33

32,283,153.70

29,445,877.54
121,964,247.75
790,121,358.95
268,017,181.80
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH
STATEMENT OF CHANGES IN EQUITY
AS OF SEPTEMBER 30, 2012 AND 2011

Unit: Baht

lterns Initial Over Balance Total
Capital Accumulated

Balance brought forward as of 1

- 2,559,314,574.44 2,559,314,574.44
October 2011

Plus Adjustment Revenue
(279,400,786.80) (279,400,786.80)
from last year

Over Balance Accumulated
- 200,706,738.31 200,706,738.31
Expenses

Balance carried forward as of

- 2,480,620,525.95 2,480,620,525.95
30 September 2012

Balance carried forward as of

- 2,283,885,342.64 2,283,885,342.64
1 October 2010

Plus Adjustment Revenue from
7,412,050.00 7,412,050.00
last year

Revenues over expenditures
- 268,017,181.80  268,017,181.80
for this period

Balance carried forward as of

- 2,559,314,574.44 2,559,314,574.44
30 September 2011
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH
STATEMENT OF CASH CURRENT
AS OF SEPTEMBER 30, 2012 AND 2011

Operating Cash

Net Income

Adjusted Net Income Cash Items (Payable)
Accumulated Net Income
Deficit Asset Sale
Depreciation & Salvage Value
Interest Income
Lost Liability

Operation Net Income Prior to

Asset & Operation Liability Changes
Asset Change (Increased) Decreased
Account Receivables
Advanced Receivable
Account Receivable Revenue Department
Prepaid Expenses
Other Current Assets
Other Non — Current Assets
Operation Liability Change Increased (Decreased)
Project Service Income
Advance Receivable
Account Payable
Accrued Pension Fund Payable

Accrued Expenses

2012

200,706,738.31

(279,400,786.80)
1,494,576.52
132,322,262.34
(2,016,576.07)
43,766.00

53,149,980.30

(1,374,727.85)
(722,483.72)
2,247,192.21
(3,493,669.52)
18,000.00

17,794,773.02

(1,395,894.18)

(11,005,103.44)
5,936,952.61

Notes to financial statements are an integral part of the above statements.
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Unit; Baht

2011

268,017,181.80

7,412,050.00
1,133,827.78
121,964,247.75
(2,338,716.35)
8,313.73

396,196,904.71

842,528.19
(4,322,235.53)
(2,034,429.64)

1,800,373.82
(5,093,078.67)
(51,918.75)

(19,871,422.43)

42,726,257.24

(10,248,415.56)
(8,339,633.02)
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH

STATEMENT OF CASH CURRENT (Contd.)

AS OF SEPTEMBER 30, 2012 AND 2011

Accrued Bonus to Employees and
Board of Director Payable

Accrued Withholding Income Tax
Advance Receivable
Deferred Revenue
Other Current Liability
Employee Benefits Liability
Deferred Income
Pension Fund
Operation Cash
Investment Cash Current
Account Receivable Pension Fund
Temporary Investment Increase
Cash Payment for Purchase of Assets

Cash Received from Sales of Assets

Net Cash Received (Used) from Investing
Activities

CASH AND CASH EQUIVALENT ITEM
DECREASE-NET

CASH AND CASH EQUIVALENT ITEM AT
THE BEGINNING OF THE PERIOD

CASH AND CASH EQUIVALENT ITEM AT
THE ENDING OF THE PERIOD

2012

1,930,000.00

2,202,299.61
846.00
5,600,193.39
4,547,341.57
469,402,978.00
(5,250,534.86)
(151,298,716.76)
388,289,426.38

1,0568,725.00
(142,363,590.87)
(189,214,176.76)
274,410.37

(330,244,632.26)

58,044,794.12

89,401,296.74

147,446,090.86

Notes to financial statements are an integral part of the above statements.
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Unit: Baht

2011

(259,011.00)

(1,473,764.81)
(1,800,373.82)
(2,884,392.78)
(7,612,382.94)
(7,158,200.76)
16,981,054.37

387,397,858.62

(2,781,082.00)
(180,721,099.88)
(206,111,074.40)

84,112.15

(389,529,144.13)
(2,131,285.51)
91,532,582.25

89,401,296.74
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1. Crude proteins from pigeon pea (Cajanus cajan L. Millsp) possess potent SOD-like activity and genoprotective effect
against H2O2 in TK6 cells. T. Muangman, W. Leelamanit, and P. Klungsupaya. (2011) J. of Medicinal Plants Research,
Vol.5(32), pp.6977-6986

2. Anti-oxidant and anti-genotoxic properties of active fractions isolated from “Long Kong” (Lansium domesticum Corr.).
N. Suthepakul, P. Klungsupya, S. Phornchirasilp, Y. Wongkrajang, and S. Mangmool. (2011) Proceeding of the 7"
Indochina Conference on Pharmaceutical Sciences: Advancing Pharmacy for ASEAN Community. pp. 86-87

3. Anti-oxidant activities of supercritical fluid carbon dioxide (SFE—COz) extract of Momordica cochinchinensis (Gac)
fruit by photochemiluminescence (PCL) assay. W. Tiatragoon, P. Klungsupya, T. Muangman, J. Eiamwat, and S.
Nakonchai. (2011) Proceeding of the 7" Indochina Conference on Pharmaceutical Sciences: Advancing Pharmacy for
ASEAN Community. pp.358-359

4. Thai herbal steam powder, new product for health and beauty. S. Thubthimthed, A. Khayankarnnawee, U. Rerk-am,
T. Sematong, S. Reungpatthanaphong, and V. Arunpairojana. (2011) Asia Woman Eco-science Forum, 7-9 November
2011, Seoul, Korea. pp.196

5. Phenolic compounds and biological activity of Psidium guajava Linn. Stem bark. U. Rerk-am, S. Laovitthayanggoon,
B. Kongsombat, S. Tangsatirapakde. (2011) Proceeding of the 7" Indochina Conference on Pharmaceutical Sciences:
Advancing Pharmacy for ASEAN Community. pp.208

6. Guava (Psidium guajava L.) stem bark on melanin synthesis in B16F10 melanoma cells. S. Laovitthayanggoon, U.
Rerk-am, S. Tangsatirapakde. (2011) Proceeding of the 7" Indochina Conference on Pharmaceutical Sciences:
Advancing Pharmacy for ASEAN Community. pp.207

7. Sugarcane leaves : pretreatment and ethanol fermentation by Saccharomyces cerevisiae. R. Jutakanoke, N.
Leepipatpiboon, V. Tolieng, V. Kitpreechavanich, T. Srinorakutara, A. Akaracharanya. (2012) Biomass & Bioenergy,
39, pp.283-289

8. Ethanol production from palm pressed fiber by prehydrolysis prior to simultaneous saccharification and fermentation
(SSF). P.Boonsawang, Y. Subkaree, T. Srinorakutara. (2012) Biomass & Bioenergy, 40, pp. 127-132

9. Effect of lignocellulosic substrate and commercial cellulose loading on reducing sugar concentration for ethanol
production. (2012) T. Srinorakutara, Y. Subkaree, N. Bamrungchue, P. Pripanapong, and V. Burapatana. J. Food
Sci. Eng., 2(3), pp. 149-156

10. Photocatalytic desulfurization of waste tire pyrolysis oil. P. Trongkaew, T. Utistham, P. Reubroycharoen, and N.
Hinchiranan. (2011) Energies, 4(11), pp. 1880-1896

11.  Removal of mixed heavy metal ions in wastewater by zeolite A and zeolite from slag. (2012) R. Anuwattana, P. Natpinit,
T. Suppinant, P. Tantuan, W. Pattayawan, and P. Sohsalam. Proceedings of the 4" KKU International Engineering
Conference 2012 (KKU-IENC 2012), Khon Kaen University, Thailand, 10-12 May 2012. pp. 545-548

12. Investigation on antioxidant, antimutagenic and cytotoxic properties of active fractions of Thai Longkong (Lansium
domesticum Corr.) fruits. (2012) P. Klungsupya, N.Suthepakul, s. Laovitthayanggoon, J. Thongdon-A, S.
Trangwacharakul, and S. Phornchirasilp. J. of Ethnobiology and Ethnopharmacology, 1(1), pp.1-9

13.  Non-cytotoxic property and DNA protective activity against HZO2 and UVC of Thai GAC fruit extracts in human TK6
cells. (2012) P. Klungsupya, J. Saenkhum, T. Muangman, U. Rerk-am, S. Laovitthayanggoon, and W. Leelamanit.
J. Appl. Pharm. Sci., 2(4), pp.4-8

14. Red Strain Oryza sativa-unpolished Thai rice prevents oxidative stress and colorectal aberrant crypt foci formation
inrats. (2012) A. Tammasakchai, S. Reungpatthanaphong,C. Chaiyasut, S. Rattanachitthawat, and P. Suwannalert.
Asian Pacific J. Cancer Prev.,13, pp.1929-1933

15.  Non-mutagenic and genotoxic doses of cleistanthoside A tetraacetate isolated from Phyllanthus taxodiifolius Beille.
(2012) P. Puchadapirom, A. Tammasakchai, S. Reungpatthanaphong, L. Himakoun, S. Kongtim, P. Tuchinda, and P.
Suwannalert. J. Med. Plants Res., 6(26), pp. 4317-4320
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In fiscal year 2012, TISTR continuously worked on various approaches and activities of human
recourse development to encourage improvement of individual performances and organizational
capability. We aimed to boost their potential in different dimensions, namely administrative-, mana-
gerial-, as well as technical skills.

Promoting higher degrees/educations both in Thailand and aboard
* There were 3 master’s and doctoral graduates in the fiscal year 2012.
International Cooperation for Research and Knowledge Exchange
* Establishment of international collaborative projects with other R&D institutions;
* Development of Technology for Probiotic for Human Use between TISTR and Food Industrial

Research Institute (FIRI), Socialist Republic of Vietnam

« Human Probiotic for Health Food-Emphasizing on Bioprocess for Mass Scale Production
between TISTR and Universiti Putra Malaysia, Malaysia

* Research Project on Algal Biomass Diversity and Utilization in ASIA and OCEANIA’ between
TISTR and University of Tsukuba, Japan

« R&D of Transformation Technology of Microalgae Strains for Biofuel Energy between TISTR
and Meijo University, Japan

« Development and testing of material properties between TISTR and BENK GROUP (Thailand)
Co., Ltd., Republic of Singapore

« Joint research project and/or presentations in the international forum in various subjects;

» Testing of Mechanisms of Electrical Power and Actuator Control, Republic of Korea

» Advanced Technical Services for SME in Selected Industrial Sectors of Vietnam, Socialist
Republic of Vietham

« Human Resource Development to the Association of Southeast Asian Nations, Republic of
Singapore

» Dry Deposition on Tropical Forest: an Impacts of Aerosols in East Asia on Plants and Human
Health, Japan

* Training programs aboard;

Ay
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» Training programmes under the project ‘Innovation on Production and Automotive Utilization
of Bio Fuels from Non-Food Biomass’, in Japan, on the topics ;
a.) Detailed Analysis of BDF and Bio-Qils
b.) Production of High Quality BDF
c.) Heterogeneous Catalysts for Trans-Esterification
» Training course on ‘Botanic Extracts Processing Technology’, Japan
» Training course on ‘The Information Security Management System: ISO27000 Series’, Republic
of Indonesia
« Training course on ‘Management and Application of Asian Microbial Data Resource’ organized
by WFCC-MIRCEN World Data Center for Microorganisms (WDCM), the People’s Republic
of China
« Training course on ‘Senior Management Programme on Managing Research Technological
Organizations (RTOs)’, Malaysia
» Training course on ‘The Human Pro-biotic for Health Food Emphasizing on Bioprocess for
Mass Scale Production’. Malaysia
» Workshop on ‘CHINA-ASEAN Flower Industry Practical Technology’, the People’s Republic
of China
» Training course on ‘the ISO9001: Quality Management Systems’, the Republic of Fiji.
* Internal and external training programmes, seminars and conferences in Thailand;
1. Development of essential oils products
2. R&D techniques and procedures for quality cosmeceutical herbal products to be certified
by Thailand Food and Drug Administration and for commercialization.
Knowledge Management
Dried fruit processing production
Mother spawn production for mushroom culture

Hydroponic techniques

N o o bk w

Testing of dust and water protection of electrical equipment body qualification according to
IEC 513-2553

8. Equipment management according to ISO/IEC 17025

9. Quality assurance testing according to IEC 17025-2548 in the field of Electrical

Telecommunications
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10.
11.
12.

13.
14.
15.
16.
17.

Calibration of temperature autoclave

Calibration and testing of water bath

Calibration, verification and maintenance for Digital with Probe - Resistance Thermometer
Detector , Thermocouple, Liquid-In-Glass Thermometer , Liquid Bath

A preliminary inspection for welding supervisors and welders

Corrosion and Deterioration of Metals: Evaluation of Testing Results

Problem analysis of equipment damage in industrial productions

Quality control of metallurgical structure in engineering components

Smart Wheel Force technology for automotive parts industry

Public Relation Activities

In fiscal year 2012, TISTR incessantly disseminated its research achievements and activities

through many media both internally and externally to keep public acknowledgement on TISTR S&T

capability.

- External communication

* B Press conferences;

1.
2.
3.

Host conference for the 2nd Asian Oceania Algae Innovation Summit

Product launch of adaptogenic products from Thai herb

Cooperation with the private sectors to strengthen the capacity of metals testing and
calibration

S&T implementation in local areas and local communities of Prachuap Khiri Khan for
sustainable development of the province

Technology Transfer: 2 Herbs Products Technology to Greater Pharma Co. Ltd. Etc.

*

Media site visit

*

Mass media interviews of the management and researchers
* News release, news caption, and news calendar

* Publication of Science and Technology monthly research news in Thai and English
Scientific and technological articles for publishing in printed media

Printed media for disseminating the scientific and technological knowledge

2 Video productions for novel research and development
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1. Aloe Vera Drinks
2. Long Kong Instant Drinks
*  Exhibitions displaying TISTR’s R&D in the central and provincial regionsWelcoming of guest
groups
3 CSR Activities
1. TISTR provided survival kits to victims of Thailand’s Flood 2012 in Nonthaburi and Nakhon
Sawan provinces, and supplied food and water to the flood victim.
2. TISTR provided clean-water-filter machine to people in Khlong 5, Phathum Thani Province.
3. Industrial Metrology and Testing Service Centre (MTC), TISTR and the Office of Bandpu

Industrial Estate offered scholarship and conduct academic activities on color (color spectrum)

and light (brightness) knowledge.

- Internal communication

Publications:
- TISTR News (monthly newsletter)
- TISTR Relation (monthly newsletter)
- Science and Technology (quarterly magazine)
Production of electronic media broadcasting on the Intranet.
- Video of news summary/monthly activities
- Annoucement Summary of news and other activities

Exhibitions in special occasions:

The exhibition for celebrating H.M. the King and H.M. the Queen’s Birthdays

Religious days

- National Science and Technology Festivals

- Thai Technology Day

- Technomart Innomart 2012

- TISTR’s Anniversary Day
Activities for human relationships building
Audio-visual aid services:

- The meetings of working group

- Committee and TISTR seminars

- Trainings
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To promote TISTR as a high potential in integrated R&D and distinctively excellent organization, TISTR has implemented

several activities to enhance and develop the capability of its staffs and organization such as expanding collaboration with
public and private organizations both in Thailand and overseas with the aim to exchange knowledge and expertise as well
as to strengthen TISTR’s ability on S&T advancement. Besides, TISTR applied a Quality Control System management for
the development of organization in order to be certified by international standards. TISTR also focused on human resources
development in various aspects including administration and management area along with the development of technical
knowledge, promoting R&D achievements continuously as well as e-procurement system in response to the government policy
of best practice of state enterprises.
* Collaboration with other organizations

TISTR expanded collaboration with other institutes, not only in Thailand but also overseas, in order to promote S&T
collaboration network and technology transfers in the form of exchange of information/experience/expert/researcher, joint
research, consultancy services, technical development and scholarship, materials and equipment. Names of such institutes
were as follow:

* National Institute of Advanced Industrial Science and Technology (AIST)-Waseda University, Japan

* Asia Pacific Metrology Programme

* BENK GROUP, Singapore

* Central Food Technological Research institute (CFTRI), India

* Council for Scientific and Industrial Research (CSIR), India

* Food Industrial Research Institute (FIRI), Vietnam

* Hunan Agricultural University, The People’s Republic of China

* Korea Institute of Materials Sciences (KIMS), Korea
Kyoto University, Japan

* Liuzhou Medical College, The People’'s Republic of China, and Khon Kaen University, Thailand

* Tianjin MOTIMO Membrane Technology Co.Ltd., The People’s Republic of China

* Universiti Putra Malaysia, Malaysia

* Vietnam Petroleum Institute, Vietham

* Land Development Department, Thailand

* Faculty of Pharmacy, Chiang Mai University, Thailand

* Chulalongkorn University, Thailand

* PTT Public Co.Ltd, Thailand

* LPN Metallurgical Research Center (Thailand) Co.Ltd., Thailand

* King Mongkut's University of Technology Thonburi, Thailand

* Rajamangala University of Technology Thanyaburi, Thailand

* Rajamangala University of Technology Isan, Thailand

* Mahasarakham University, Thailand

* The Union of Thai Traditional Medicine Society

* National Science and Technology Development Agency (NSTDA), Thailand

* The Agricultural Land Reform Office, Thailand

etc.

» Development of working system to the international standard

TISTR had continuously enhanced its efficiency by implementing the quality assurance system in order to reassure its
customers, from both government and industrial sectors, in the services provided by TISTR.
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The Re-certification of ISO/IEC 17025
» Mechanical Engineering Standards Laboratory
* Dimension i.e. External caliper : Vernier, Digimatic, Dial external micrometer, Depth micrometer, Internal micrometer,
Dial indicator, Dial gauge, Dial thickness gauge
* Pressure i.e. Barometer, Pressure instrument : Pneumatic, Hydraulic
* Volume i.e. Volumetric flask, Volumetric pipette, Measuring pipette, Volumetric buret, Cylinder
* Density i.e. Hydrometer : Density hydrometer, Specific gravity hydrometer, Baurme
hydrometer and AP| hydrometer
* Strength i.e. Universal testing machine : tensile testing machine and compression testing
machine
» Chemical Analysis Laboratory

*

Analysis of lead and cadmium in food-grade ceramic ware

*

Analysis of copper, lead, cadmium, chromium, iron, manganese, nickel, zinc, arsenic, in water and waste water
* Test of durability of the acrylic color by using of QUV Accellerated weathering tester
60-degree angle test on acrylic color reflection

Test of viscosity in the acrylic color by using the Stormer viscometer

* Acidity analysis in vegetable oil

Chemical Oxygen Demand (COD) analysis of water and wastewater

Acidity test of water using the pH meter

Analysis of the total hardness in water

Electrical conductivity test 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 suspension substance in water and wastewater
Electrical and Electronic Standards Laboratory

* Electric meter of DC and AC

* Electric generating equipment of DC and AC

* Quartz clock

* Frequency supplier
Photometry and Temperature Standards Laboratory

* Calibration of temperature measuring instrument by Thermocouple
Material Properties Development Laboratory

* Chemical composition analysis: semi-quantitative of metal alloy and aluminum, iron, copper, lead, magnesium, and
nickel-based metal alloy and metal products
Physical property test: measurement of coating thickness by magnetic induction technique
Mechanical test i.e. comparative measurement of hardness by ultrasonic frequency
Measurement of thickness by ultrasonic frequency and comparative test of hardness
Metallographic test i.e. replica technique to analyze micro- and macro-structures
Material Performance Analysis Laboratory
Analysis of force stress, tenseness, torque, moment, weight,force, and displacement of
ferrous metal, construction pressure vessel, and boiler

Residual stress analysis measured during the below of limitation range of elasticity of ferrous metals
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Material Properties Analysis Laboratory

* 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

* Metallographic tests : analysis of structure by using microscope, analysis of micro/macro structure, grain measurement
by using microscope for metal, alloy, metal products, steel/alloy weld

* Chemical tests : analysis of ferrite, 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
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