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TISTR BOARD
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Assoc.Prof.Dr.Weerapong Pairsuwan Mrs.Atchaka Sibunruang Prof.Dr.Soottiporn Chittmittrapap

Board Chairman Board Member Board Member
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Mrs.Suwanee Khamman Ms.Somkid Buapeng Assoc.Prof.Dr.Sakarindr Bhumiratana Mr.Natasak Rodjanapiches
Board Member Board Member Board Member Board Member
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M.R.Sasiprin Chandratat Ms.Prowmatr Huntra Mr.Jiratt Nithianuntporn Mrs.Kasemsri Homchean

Board Member Board Member Board Member Board Member and Secretary
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2506-2514 16 N.A.2507-15 §.9.2512 16 6.0.2512-7 6.9.2514 7 9.9.2514 — 3 6.01.2518

Mr.Frank G. Nichols Lt.Gen Phraya Salwidharnnidhes Professor Insee Chandrasatitya Professor Dr.Tab Nilanidhi
1963-1971 October 16,1964- October 15,1969  October 16,1969-October 7,1971  October 7,1971 — October 3,1975

ALY h DA MEAI19198 A3.8IND ﬁuﬁuwﬂu A7.8UN9 Tﬁﬁmqum WLANTY Waun
7 9.0.2518 — 2 §..2522 24 11..2523 — 23 1..2533 24 §1.9.2533- 30 N.8.2536 20 W.0.2537 — 31 §.0.2540
Dr.Wadanyu Nathalang Professor Dr.Smith Kampempool Dr.Santhad Rojanasoonthon Mr. Chalermchai Hornak

October 7,1975 — June 22,1979 March 24,1980 — March 23,1990 March 24,1990- September 30,1993 May 20,1994 — March 31,1997

ATANTY AT TR MansI3e a3 Aend 2sgunlian av.wianwal hwdad
1 .8.2540 — 1 13.21.2543 8 n.8. 2543-14 n.A.2547 1 01.9.2547-30 n.8.2551
Dr.Kesha Lawanyawatna Professor Dr.Birasak Varasundharosoth Dr.Nongluck Pankurddee

June 1,1997 — April 1,2000 September 8,2000 — July 14,2004 October 1,2004 — September 30,2008
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Executive Administrators
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Mrs.Kasemsri Homchean
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Deputy Governor Research & Development Deputy Governor Industrial Services

Deputy Governor Administration
for Sustainable Development
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Deputy Governor Research & Development Deputy Governor Strategy and Business Development

for Bio-Industries
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Chief Experts & Chief Executive
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Chief Expert Chief Expert Chief Executive
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Audit Committee
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Ms.Somkid Buapeng Board Chairman
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Director of the Internal Audit office Secretary
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15. UNEP Regional Office for Asian and the Pacific (UNEP/ROAP)
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« UANNGH lelA barometer, pressure instrument : pneumatic, hydraulic

« MulSuas oA volumetric flask, volumetric pipette, measuring pipette, volumetric
buret, cylinder

« GIUANMNRUILUL bAWA hydrometer : density hydrometer, specific gravity hydrometer,
Baurme hydrometer and APl hydrometer

« @I bALA Universal testing machine : tensile testing machine and compression testing

machine
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« Seventh Annual Meeting of the Science and Technology in Society (STS) Forum @

ﬂs:mﬂﬁjﬂu

« Asian Packaging Federation (APF) t ﬂizmﬂnjﬂu

* The 1st Asia-Oceania Innovation Summit t ﬂszmﬂtﬂﬂqu
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« 3UA™e Fact Finding Mission t U3inauIga

« ANMUTIVAON WA TUWNRIWNAUNY U University of California Riverside (UCR) t Uvzine
aRIgaLNTM

- 139713 Scientific and Technical Cooperation in Materials Science and Technology th
RITITUIZLNINR

* |ASP 28th World Conference on Science & Technology Parks, 2011 th NTOUNINILARNIIN
» Expert Group on the Establishment of the BIMSTEC Technology Transfer/Exchange Facility
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* Human Probiotic for Health Food “Emphasizing on Bioprocess for Mass Scale Produc-
tion” o ULALTE

« Science and Technology in Society Forum (STS Forum) asafi 8 ﬂizmmﬂﬂu
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* Development of Advanced Process and Characterization of Microstructures in Ni-base
Superalloys t §1B1IHIFLNIAA

« The 5t Workshop Autonomous Systems L%la\‘l An Efficiency Model for Clustering Gene
Expression Data t Ussinaailn

« 17t IAPRI World Conference on Packaging t 8151343310321 7%3u

« APO Workshop on Eco-design o4 Useine lanin

+ Seminar and Workshop on Measurement Standard in Myanmar o &RATWNaIN

* Development of a Novel Colorimetric Indicator for Monitoring Freshness of Oxygen-
Sensitive Dairy Products o4 8#WWIENT13MAIguaING
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* The IASTED International Conference on Intelligent Systems and Control (ISC 2011) &t
anTananInsusianlvuas lasuaudiniio

* Empowering the African Private Sector Network to Strengthen the International Competi-
tiveness of Small and Medium-sized Enterprises (SMEs) th mmim%fgmmLLa:ﬂizmﬂaammLﬁﬁ

- 13935 Research and Development on Cultivation of Jatropha Plant for Increasing
Yield of Selected Jatropha : Optimization Cultivation Conditions by Regulator and Fertilizers a’]‘ﬁ’ﬁm%'g
drztulasdszmanan
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* Role of TISTR in Metrology ™ 8151304330 ulafiLde

 Traceability in Time and Frequency Metrology at TISTR th aﬁﬁﬂﬁgﬁﬂ@ﬁﬁm

* Workshop on Meeting and Presentation Skills t a’l’ﬁ’ﬁm%fg?wﬂiﬂi(

Anavsaludrsdseine Sun 14 au Tududrsg Fait
* Innovation on Production and Automotive Utilization of Biofuels from Non-Food Biomass
% ﬂs:mﬂnjﬂu
+ Development of a Fluidized-bed Pyrolyzer of Biomass Residues t ﬂizmmﬁﬂu
» Hydrotreating Technology for Improving Oxidation Stability of Jatropha Biodiesel Fuel
(BDF) ﬂs:mmﬁﬂu
 Training on Packaging Technology &t a’lﬁﬁm%'gﬁulﬁﬂ
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* Gene Based Techniques for Research in Biotechnology th mfﬁ’]iﬂﬁgamﬁﬂ

* Genetic Resource and Intellectual Property Rights ti RNITOIWIINIRILA

» Thermal Treatment for Disinfestation of Fruit Flies ab tssineiu

+ AIM Training Workshop 2011 @ ﬂi:mmﬁﬂu

* Improvement of competitiveness of enterprises through technical support in production

efficiency, safety and sustainable environmental protection th mmim%'gl,mﬂﬁ

%
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« Short Peptides of Low Digestibility from Plant th §1513t43g8uae

 Botanic Extracts Processing Technology th m'ﬁﬁimiﬁsﬂizm"ﬁuﬁu
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Project Management : tNARANIITAYNBHWINUWUIITIATINTARYILENTA N
. Teamwork Development for organization : W@Mmﬁm’mtﬁaa§1dﬁ§§ﬁadﬁﬂ§§jﬂﬁﬁuL‘flul,aﬂ

. Think Out of the Box : MILSPITHAzNAIWIANNAAKENNTAL tNaANUIZENTAMWN 13N

. Time Management : RUFNENNI SN M ILENTIAN 51N
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msu’%mimmL?ﬂqLLa:mﬂ%@layﬁﬁaﬁmmmﬂumiu’%msmu
maanIuATyr) & Waw19IuaI8nIzUINMT “Aasdraduszuy”
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68. 1WA U5z ANS WIS

69. S=ULMINTEIIN

70. Buwnisdaindau e &2 mind map
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76. fatemInsnns Wasisanutseiiula
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Message from the Governor

In the year 2011, a huge domestic and external challenge and opportunities that
Thailand had faced gave a wide-scale impact on economic, social and environmental situations as well as
the ways of life of people. The Thai government, thus, had to set strategies for tackling these challenging
circumstances and one of the Thai government’s policies was to use science, technology and innovation
as a mechanism for national development and as an approach to attain sustainable success in creating
jobs and wealth, and developing the quality of life of Thai people. Despite these challenges, the Thailand
Institute of Scientific and Technological Research (TISTR) had put every effort in conducting research,
development and innovation responsive to the government’s self sufficiency policies.

As a key government agency in research, development and innovation, various TISTR's
research projects were undertaken and we had been long playing essential role in the country develop-
ment. The achievements of 2011 were the first discovery of a bacterial staining technique for classifying
fuel-source algae, which was 100 times faster than the traditional method and suitable for industrial pro-
duction of algae oil. This project was funded by the PTT Plc. The other outstanding innovations included
development of interlocking blocks from industrial waste and the opening of the first pilot plant in Thailand
for high-quality biodiesel production which was in collaboration with Japan. Moreover, we could also
commercialise R&D projects including: Tistra-Pack, a hot pack for relieving muscle pain; a reactor using
micro-organismes for treating chemical residues and removing contaminants in agriculture and industry; and
natural extracts for anti-wrinkles from blue and golden oyster mushroom. Moreover, there were success
awards of the year which we received as follows: 1) The Outstanding Award for presentation of energy
saving lead melting pots using oxygen in the 3rd Conference of Science Research; 2) The Gold Award for
the best exhibition booth in the Thailand Research Expo 2011; and 3) A certificate and medal from Rus-
sian Inventor Organisation in the National Science and Technology Fair 2011. On the social dimension,
TISTR’s R&D products such as a water filtration machine and athlete’s foot cream were provided to villag-
ers in the inundated areas of the country, namely, Surat Thani and Nakhon Sawan.

In this regard, it is our great honour that TISTR has played important role in the national
development throughout 48 years since our establishment. We wish to take this opportunity to express our
gratitude to the organizations and people who effectively took part in bringing TISTR R&D to end users. On
behalf of TISTR’s staffs, we would definitely move forward to create research, development and innovation

based on the philosophy of “TISTR’s research for Thai people’s self sufficiency.”

) ST T 0

(Mrs. Kasemsri Homchean)

Governor
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History of TISTR

History of TISTR

The Thailand Institute of Scientific and Technological Research (TISTR) is a state en-
terprise with its scientific research mandate. It was firstly established in 1963 as the Applied Scientific
Research Corporation of Thailand (ASRCT) under the Office of the Prime Minister. In 1979, ASRCT was
changed into “Thailand Institute of Scientific and Technological Research (TISTR)” and supervised by the
Ministry of Science and Technology. TISTR is financially funded by the Thai government to undertake
all work as defined in the Thailand Institute of Scientific and Technological Research Act B.E. 2522. The
objectives since its establishment 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. To promote the productivity increase up to the government’s policy via the utilization 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 learn-

ing society.

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR) | 143




Mission

* To commercialise integrated research and development (R&D) in food, health products,
medical equipment, renewable energy and environment which are of crucial economic,
social and environmental values;

* 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 of
technologies and services responding to target customer needs in the production and
service sectors, and also the communities;

» To create a learning society and apply the knowledge for the development of S&T
infrastructure beneficial to the society, and small and medium enterprises (SMEs);

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

Key Objectives

* Technologies will be commercially used at a wider scale and are internationally recognized;

* The 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 SMEs will be enhanced with
advanced infrastructure;

* TISTR and its officers will be internationally recognised and the good governance will be

well run in the organisation.

Strategies

* Integrating multidisciplinary technologies and teamwork for the creation of innovations on
food, health products, medical equipment, renewable energy and environment ;

* Developing an effective selection process for R&D commercialisation and maximizing
organizational efficiency up to global potential;

* Providing extensive S&T services and quality assurance systems up to international
standards;

« Strengthening market approaches and public relations related to a corporate image;

* Providing new edge infrastructure to increase nation’s competitive advantage;

* Popularising and transferring S&T knowledge to the Thai society for further application;

* Improving administrative systems and creating good organisational culture in order to
gain social recognition;

* Developing ethics and expertise of human resource
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Administration

TISTR is a non-profit making state enterprise under MOST, having the Minister to super-
vise 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 consist 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 over 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 individusls 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 discover
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
conducted is 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, 1ISO 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.
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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.
The Administration Group is responsible for finance, human resource management, infor-

4. Administration Group
mation and communications technology, and general services. These are supportive activities to bring

about effectiveness in the overall process of TISTR’s work.

The Departments under the Governor run the work and report directly to the Governor.

5. Departments under the Governor
These activities include knowledge and information services, public relations and foreign affairs, internal

audits, and legal affairs.
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HUMAN RESOURCE

Permanent staff and employees

As of 30 September 2011
Permanent staff 610
Temporarily hired employee 45
Project employee 30

Total 685

TISTR staff by function groups

Group Number | Percentage

Business Development and Marketing 39 6
Research and Development Bio-Industry 142 21
Research and Development Sustainable Development 153 22
Industrial Service 160 23
Under the Governor 86 13
Administration 105 15

Total 685 100
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Business Development and Marketing Group

39 persons (6%)
105 persons (15%) Bio-industry R&D Group

142 persons (21%)

Administration Group

Under the Governor
86 persons (13%)

Industrial Service Group R&D for Sustainable Development Group
160 persons (23%) 153 persons (22%)

TISTR staff by qualifications

Doctoral Degree

64 persons 9%

Diploma and Certificate
104 persons 15%

Master Degree

Bachelor Degree 238 persons 35%

279 persons 41%
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TISTR’s Achievements in 2011

Innovation, new technologies and products
e Latest technique of bacterial staining for classifying fuel-source algae, one of the integrated
research projects on production of algae oil at industrial scale
With over 25 years experience in algae
research, TISTR could build a culture collection of
algae, the third largest one in Asia after Japan and
China. The culture collection could store more than
1,000 strains of algae obtained from different ecological
systems in Thailand. TISTR also had the cultivation of
algae in open 100-10,000 litre ponds with researchers
and technical staff with accumulated experience and
skill in algae research. The technologies we had found
were also transferred to the private sector for commercial

production, resulting in a sustainable economics of the

country.

The oil algae project was funded by PTT Plc. at the amount of 140 m baht under the agreement
on “Thailand Cooperative Research on Microalgae”. The research lasts for 7 years (2008-2015), aiming to
reduce the production cost of converting algae oil to biodiesel below USD 150 per barrel, increase mass
of algae more than 30 grams of biomass per square meter per day, and achieve 40 percent yield of oil or
6 tons algae oil per rai a year. This is not included by-products such as high quality protein and extracts
of essential fatty acid necessary for human. The evaluation of investment marked that the cost of mass

algae at 200 baht per kg dry weight could yield 20-30% oil, which was still comparatively costly.

e Development of new type interlocking blocks from industrial waste
The agreement was made between TISTR :

and Success Environment Ltd. in order to conduct R&D

on manufacturing interlocking blocks from industrial waste
to be used as walls in the building. Apart from adding
value to industrial waste, the project could be transferred
to the community surrounded the company, thus it could

help protect the environment in the long run.
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The preliminary study showed that gypsum waste which had no commercial value but
when mixed with waste from natural fibres and binder could be converted into interlocking blocks
because natural fibres could provide cohesive force or reinforcement. Moreover, the blocks obtained were
of light weight and heat resistance, suitable for using as internal walls comparable to partition boards. The

research results not only added value to industrial waste but also sustainably protect the environment.

e Thailand-Japan alliance to open the first pilot plant for high quality biodiesel fuel production

in Thailand

Thailand - Japan allied organisations opened the first pilot plant for high quality biodiesel
fuel production with capacity of 1 ton per day. The
Japanese Government handed over the plant to
Thai delegates from 5 institutions: Thailand Institute
of Scientific and Technological Research (TISTR),
National Science and Technology Development
Agency (NSTDA), King Mongkut University of Tech-
nology North Bangkok, Advanced Industrial Science
and Technology (AIST), and Waseda University.
Support in construction and laboratory equipment

was given to Thailand via the Japan International

Cooperation Agency (JICA) under the cooperative
network in the project “Innovation on production and automotive utilisation of biofuel from non-food
biomass”.

Located at Technopolis, Pathum Thani, the pilot plant is designed as a model of the real
production line and environmentally friendly. The hydrogenation process could increase quality of the
obtained biodiesel up to the international WWFC standards, which can be blended with petroleum diesel
and used as vehicle fuels. In addition, methanol and water in the process can be reused and raw material
feedstock is from non-edible plants so that the supply shortage of edible plant can be solved. In the future,
it is expected that this technology would lead to an increase of mixture ratio of biofuels used for vehicles,
resulting in a decrease of import values of petroleum, optimal use of domestic agricultural raw materials,

stable energy supply and a fight with global warming.

e An ultrasonic homogeniser for industrial utilisation
The Material Innovation Department, TISTR, developed a homogeniser, which could be
used for nano-scale particle disruption. The homogeniser was suitable for blending mixtures and oil-based
solvents. This ultrasonic homogeniser could accelerate the disruption even though there was a small
amount of liquid. In addition, it can work without blade blender or paddle blender, is easy for maintenance

and could be applied with a cosmetic laboratory or any chemical laboratory. The machine could be used at
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nano-scale with efficiency comparable to the imported ones, but the cost was 50% lower. This technology

is ready to transfer for commercial production.

e Commercialisation of Tistra-Pack, a hot pack for relieving muscle pain
Tistra-Pack, is a hot pack developed by the Material Innovation of TISTR, generally applied
for relieving muscle pain in treatment area at physical therapy units of hospitals or medical centres. The
model Tistra-Pack: TP5402 was developed to be produced at commercial scale, using materials which
could be found locally and environmentally friendly. It had high efficiency in storing heat and could be

enlarged without leakage of breakage after use, thus could prolong

- l the life expectancy and reducing scale or calcium deposits in

a boiling pot. As its quality is comparable to the imported one,
Tistra-Pack is highly recommended in order to reduce the import
volume of medical equipment for physical therapy and solving
the problem of negative balance of trade.

Recently, TISTR transferred the production technology
of Tistra—Pack to Boon Supplies Co.Ltd. for commercial production

and it also has high potential for export.

e A reactor using micro-organisms for treating chemical residues and removing contaminants

in agriculture and industry
TISTR conducted a research project on reduction
of agricultural chemical utilisation and chemical hazards of con-
taminants in natural water source around the orange orchards.
In the project, an aerated reactor for treating chemical residues
and removing contaminants was installed at ditches in Fa Pra-
than Orange Orchard, using high efficiency micro-organism
strains which could digest hazardous chemicals at laboratory
scale to reduce the volumes of carbendazim (MBC) and carbo-
furan (CB), contaminated in the ditches of orange orchard at
Pichit and Kamphang Phet. This was a pilot study on utilisation
of micro-organisms for solving the contaminant problem in the
environment. The aerated reactor could work continuously 24
hours for at least 12 months. The success of this project pro-
vided concrete benefits in public healthcare by reducing risk from

chemical contaminants, restoring the environments, and solving

the pollution problems in agricultural and industrial sectors.
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In collaboration with Chem Fac Co.Ltd., at Bang Pu Industrial Estate, the project was re-
cently applied with the wastewater treatment system of pesticide factory. Similar reactors were also used
for treating chemical residues in orchard ditches of economic crops at Damneon Sadauk district, Ratchaburi
and at Thai Herbicide Ltd., Bang Pu Industrial Estate to treat hazardous chemicals in the wastewater treatment

system. An application with other economic crops will be undertaken in the future.

e Anti-wrinkle products from natural extracts of blue and golden oyster mushrooms
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TISTR used integrated technologies to develop the standards in producing anti-wrinkle
products from blue and golden oyster mushrooms. The products obtained were scientifically justified and
passed the clinical tests for safety of users.

Anti-wrinkle products from natural extracts of blue and golden oyster mushrooms (Pure
Smooth) were developed into 2 types:

- Pure-Smooth Anti-wrinkle Serum, the concentrated formula suitable for urgent treatment
of deep wrinkles. Apart from reducing wrinkles, the serum could build collagen so as to help skin smooth
and young. It was also full of anti-oxidant substances such as polyphenol, good for healthy skin, polysac-

charide to restore moisture of face skin, and Beta-glucan, helping the serum to be absorbed faster;
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- Pure-Smooth Anti-wrinkle Facial Mask, the mild formula for anti-wrinkles and skin
nourishing, full of polyphenols, polysaccharide and Beta-glucan, which were of great advantages in building
collagen to replenish skin and make it young-looking naturally.

TISTR also collaborated with the Royal Project Foundation in growing golden oyster
mushroom at the Temperate Mushroom Research and Development Centre, Doi Pui, Chiang Mai. Training
of mushroom cultivation at commercial scale will be provided to farmers in the area in order to add value
to the products and increase income of the community business which could be possibly developed into

SMEs.

e Commercialisation of Anti-wrinkle products from natural extracts of golden and blue
oyster mushrooms
The success of the project “Anti-wrinkle product from natural extracts of golden and blue
oyster mushroom”, conducted by the Pharmaceuticals and Natural Products Department, TISTR, could be
seen concretely when the production technology was transferred to Nine BB Plus Co. Ltd. under the brand
“SCHIZO DERMA”. This included 2 products: Anti-wrinkle SCHIZO DERMA Facial Serum and SCHIZO
DERMA Facial Mask. TISTR also provided the research services concerning quality control of extraction
process of the serum. In addition to promoting quality products for Thai people, the agricultural sector also
gained benefits from mushroom farming as the cultivation of golden and blue oyster mushrooms did not

need spacious areas, thus alleviating the problem of deforestation while farmers could earn more income.
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® Plygersic....a product from Phlai and ginger extracts for joint pain relief of osteoarthritis

Pharmaceuticals and Natural Products Department, TISTR
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‘ Xé’} was successful in conducting R&D of “Plygersic” from the extracts

of Phlai (Zingiber cassumunar) and ginger (Zingiber officinale).

The product was used for treating joint inflammation caused by

osteoarthritis. The quality of the product was scientifically justified by

essential testing such as pharmaceutical,
”i'i// \,‘ product safety and clinical tests. The
efficiency and safety test in patients was

also undertaken in collaboration with Faculty of

Medicine, Thammasat University. The clinical study of
Plygersic in osteoarthritis patients aged 35 years old up showed that the result was significantly better
than gel base in reducing the inflammation, pain, stiffness, and limited range of motion in the knee which
caused difficulties in sitting and standing, going up and down the stairs, stepping out of or inside a car or
bending for grapping things. No effects were found in gastrointestinal tract, liver and kidney. The marketing
trial also showed that the target group was satisfied with the product’s colour, odour, and gel texture, and
mostly satisfied with absorption. The business plan study showed that the investment would be cost effective
as the product had some uniqueness which was different from other types in the market, thus it has high

potential to be commercialized.

e An agreement between TISTR and UCR on the development of synthetic fuel from biomass

Mrs. Kasemsri Homchean, the Governor of TISTR and Dr. Timothy P. White, Rector of The
University of California Riverside (UCR) signed the agreement on the project “Research and Development
of UCR’s hydro gasification technology for application in Thailand using carbonaceous feedstocks” at UCR,
California, USA.

The terms of the agreement, lasting for 3 years from May 2011- June 2015, stated that
TISTR and UCR would cooperat to
conduct a study on production of
synthetic diesel fuel from biomass. It
was also agreed for the programme
of researcher exchange, comparative
studies of the research results, and
co-filing for the patent of newly found

techniques.
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® Collaboration of TISTR and Denso Corporation, Japan to conduct R&D on production of
microalgae fuel

TISTR and Denso Corporation,

the world-class automobile parts manufacturer
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of Japan signed an agreement on the development
of production technology of microalgae fuel. It
is expected that this R&D would lead to the
concrete utilisation of algae oil in the future.

Denso Corporation had started
the research on potential use of microalgae for
alternative fuel but had some difficulties in non-
suitable climate. Therefore, the algal strains classified by the company
were given to TISTR for further study together with data and equipment
necessary for the experiment and cultivation. The research results will
be later compared between Japan and Thailand.

Having high expertise in algae research, TISTR is eligible in conducting R&D on the topic
concerned as it has been well-prepared with place, personnel, and equipment. Moreover, TISTR has
involved with the project of oil algae over 6 years ago and has been recognised among the global
networks. This R&D project was undertaken under the framework of Biodiversity Convention which covers

mutual benefits of sharing of bioresources and biosafety.

Innovations of Thai Food Industry
e R&D on high-fibre food supplement from Thai fruits to reduce cholesterol and prevent colon

cancer

Food Technology Department, TISTR was successful in developing the food products us-
ing by-product from fruit processing industry. The products obtained were food supplement from Thai fruit
fibres which had high fibre volume but low calorie and fat. Insoluble food fibre at proper ratio could also
help in defecation, detoxification of carcinogens, anti-constipation and haemorrhoid and prevention of colon
cancer. In addition, it could reduce cholesterol and control balance of blood sugar. The fibre was also a
good natural source of microorganisms in colon, helping produce short chain fatty acid which could make
the colon cells and liver healthy. Fruit fibres could be further applied with many types of food products, for
example, bakery, beef, and snacks.

It was found that various kinds of by-products from fruit processing industry also had high
potential to be transformed into food products provided that the technology would be appropriately devel-
oped. TISTR is going to conduct further study on new food fibre which can absorb water and fat 4 times

higher than the traditional one so that it could be applied with other types of food products in the future.
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Discovery of new record of plant species to Thailand: Champi Petch (Magnolia
mediocris (Dandy) Figlar)
® TISTR discovered Champi Petch, the rare and endangered species of Thailand.
The propagation outside natural habitat was also achieved for sustainable conservation.
“Champi Petch” (Magnolia
mediocris (Dandy) Figlar) was discovered
by Dr.Piya Chalermglin, the senior special-
ist of TISTR. Champi Petch is the native mag-
nolia which was rare and endangered spe-
cies of Thailand found only in Petchaburi.
However, it is remarked that this discovery
was considered as “the new record to Thai-

land”, but not the new species of the world.

Now, TISTR is successful in propagating
Champi Petch outside natural habitat for sustainable conservation, by detaching shoot tip of Magnolia
with stem of Champak (Michelia champaca L.). and it showed that Magnolia mediocris (Dandy) Figlar
could also grow well in the central region. The propagation method was easy, economic and fast.
Therefore, a large number of young trees could be obtained and grow well outside natural habitat.
Magnolia mediocris (Dandy) Figlar) is a large evergreen tree, 25-40 m high; diameter
of trunk could be found at 2.50 m, bark is thick and brown with strong odour; single leaf, elliptic or oblong,
3.5-5.5 cm large and 8-14 cm long; petiole is long approximately 2-3.5 cm; at petiole, no marks of
stipule are found. A single, big and beautiful flower can be found at leaf axil near the shoot tip; spathe
is hairy with golden colour. Petals are white, with 9-10 petals, each 3.5 cm long. The flower is open
and gives sweet smell in the evening and fully open in the next morning. During sunny daytime, the

smell is less strong. Petals dropped on the next day after full bloom. Fruits are found in bunch, 2-3.5

cm long, with 3-6 fruits; each fruit has 1-3 seeds. When ripe, fruits will be open into a single line with
dark red seeds inside.

Magnolia mediocris (Dandy) Figlar) has 2 different types of flowers: white and white

with red. Usually, the tree starts flowering in September — January (up to the climate change).
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Awards of success
e The Outstanding Award for presentation of energy saving lead melting pots using oxygen in
the 3rd Conference of Science Research
The award was presented to Mr Sawaeng Kerdprathum, Mr. Sriwichai Susuk, and
Mr. Songkiat Roddaeng, researchers of Engineering Department and General Services Department TISTR,
for best presentation of a poster of Group 1: Physics, Applied Physics, Physic Technology, Electronics and
Energy, Materials, and Scientific Studies in the 3rd Conference of Science Research, 14-15 March 2011,
at Faculty of Science, Naresuan University. The research topic was energy saving lead melting pots using

oxygen.

e The Gold Award for the best exhibition booth in the Thailand Research Expo 2011
The Gold Award was presented to TISTR in Thailand Research Expo 2011, an exhibition
which aimed to promote the potential of Thai research nationally and internationally and utilization of
those research results. TISTR exhibited the success of a network on “Thailand Cooperative Research on

Microalgae”, which was financially funded by PTT Plc. at the amount of 140 m baht. The agencies under
—w

Gold Award
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the network included National Center for Genetic Engineering and Biotechnology, King Mongkut University
of Technology Thonburi, Chulalongkorn University, and Mahidol University. The purposes of the project
were to reduce investment cost of algae oil to be less than 150 dollars/barrel and the algae productivity
should be higher than 30 g/m2/day, of which oil yield should be obtained approximately 40%, or 6 tons/
rai/year. This project focused the research on production of algae oil from Botrococcus braunii, the green
microalgae recognized as having vast amount of hydrocarbons. The research also included energy from
algae grown at high-temperature or having high rate of fixing high carbon dioxide concentration. In addition,
TISTR could develop the Nile Red staining technique for classifying algae strains for oil production the first
time in Thailand. It showed that there were more than 40 strains which were under further research on
outdoor cultivation. Other showcases of TISTR in the exhibition consisted of production of organic fertilizer

and a multipurpose wheelchair
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e A certificate and medal from Russian Inventor Organisation in the National Science and Tech-
nology Fair 2011
TISTR received an award for outstanding exhibition and S&T activities from Russian In-
ventor Organisation under the cooperative net-
work “Association Russian House for Interna-
tional Scientific and Technological Cooperation”.
The exhibition was shown at Bitec, Bang Na,
and TISTR’s exhibition zone was ranked as
highest numbers of visitors in the National Sci-
ence and Technology Fair 2011. The theme of
exhibition was “The Miracle of Sakaerat Forest.

Thai local wisdom inspiring TISTR’s Research”.

It displayed the bio-diversity model of dry
dipterocarp and dry evergreen forests at Sakaerat Environmental Research Station in the area of 50,000
rai, which has been recognised as 1 in 109 biosphere reserves. In addition, TISTR presented “Innovative
house” containing TISTR’s R&D products which could be uitlised and applied with real life to upgrade the
quality of living.

e Square cutting machine for snacks and paste won the Scientific Invention Award 2010
The square cutting machine for snacks and paste developed by Food Technology Depart-
ment, TISTR won the Scientific Invention Award 2010 from the Ministry of Science and Technology and
Bangkok Bank Foundation. The machine had efficiency in cutting snacks or paste at 1,500-2,000 pieces/
hour. The snack obtained was in square shape and could be adjusted into various sizes without breakage.
This research result has its advantage in enhancing production capacity, increasing potential of business
sector, reducing manual operation, and controlling the size of snacks with minimal breakage. Therefore,

this technology can serve the demands of snack food industry.
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Research and Development

Research and development projects in fiscal year 2011

% Food product research and development
1. Utilization of microorganisms for milk cow

* Highly nutritious feedstock from microorganisms for milk cow

TISTR conducted R&D on ready-mixed animal feedstock which was very effective for milk
cow without any influence on feedstock feeding, feedstock changing efficiency, production yield and quality
of milk while having low production costs. As a result, this project could add values to agricultural residues
and increase self-sufficiency of the agriculturists and cow feeders.

* Biological extracts for the production of animal feed plant for milk cow

TISTR conducted research on the plantation of animal feed plants which gave good bio-
logical extracts so as to obtain high quality milk products low production cost. This project had not only
helped create more job opportunities in the rural areas but also reduced the uses of chemicals in the
agricultural plantation system.

* Probiotic and prebiotic for milk cow

TISTR developed probiotic and prebiotic substances for using to promote health of milk
cow and to increase the production yields and nutritious values of milk product so that the imported volume
of milk and vitamins could be reduced. As a result, the outcome of this project would provide high quality
milk products for the health of milk consumers.

« Utilization of low quality raw milk

TISTR conducted R&D on the quality of raw milk by analyzing its physical properties and
nutritious values using natural raw materials for processing to several milk products with higher quality and
nutritious values. The project was aimed to offer alternative nutritious milk products for consumers, thus

not only adding value to low quality milk but also increasing the household income.

2. Development of health supplementary products from antioxidants
» Technology transfer of the production of health supplementary products from antioxidants
TISTR transferred production technology of health supplementary products from antioxi-
dants, consisting of natural flavor drink from Phak Chiang Da (Gymnema innodorum Dence.), honey and
lemon drink from Phak Chiang Da, extract-mixed drink of Phak Chiang Da, and natural flavor drink from
Phak Wan Ban (Sauropus androgynus). The technology transfer activities included the seminars to intro-

duce these new products and visits to the tentative target groups. The brochures giving information about
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the products, production costs and benefits of products were presented to provide interested people with

knowledge and product information.

3. Processing of oversupplied agricultural products

» Postharvest technology to extend the shelf life of exported and processed longkong fruits

TISTR conducted experiments on several methods on postharvest handling of longkong
fruit, such as chemical spraying on longkong bunches, fumigation and coating of longkong bunches, and
preservation of longkong flesh in order to develop postharvest technology and reduce the produce losses.

» Development of production machinery for longkong processing

TISTR designed and built machines for longkong processing, namely stalk removing and
cleaning, peeling, and juice-making machines. The project results could increase efficiency and help in
continuous production process, leading to the commercial utilization and the use of these machines with
other tropical fruits.

» Development of retail packaging for processed longkong product

TISTR developed retail packaging for processed longkong product which should protect
and add value to the product. The newly designed packaging also showed beautiful appearance and

graphic design for sale promotion while conforming to labeling regulations.

4. Development of health sweetener product from grains and natural raw materials

* Alpha-glucocil glycerol production for harmless weight loss

TISTR conducted R&D on production process of alpha-glucocil glycerol in order to produce
the sweetener with high potential to replace sugar by suppressing starch hydrolysis and minimising excessive
energy that human body would receive. Therefore, the newly developed sweetener would be very useful
for weight controllers, and also obesity and diabetes patients. However, as there is currently no commer-
cial production, this product could become the future sweetener in the market.

* Development of a prototype of health sweetener production from grains using membrane
technology

TISTR developed a prototype of health sweetener production from rice grains using bio-
technology and membrane technology. The produced sweetener possessed the different properties from
sugar-cane sugar as it contained water-soluble dietary fiber. This sweetener had very good taste and spe-
cific sweet fragrance and could be used in tea, coffee and other ready-to-drink fruit juices. In addition, the
continuous production process was also developed in order to add more value to the product and reduce
production costs. This new innovation could help promote the commercial production of sweetener in the

future.
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5. Using postharvest technology to increase value of rambutan

« Effects of electrolyte and ozone on the quality of fresh rambutan

TISTR conducted a research project on quality improvement of fresh rambutan by soaking
in electrolyte, ozone solution, and the mixture of this in appropriate concentration, and also time for sterilizing
in order to get rid of contaminants. These methods not only could replace the use of chemical but also
extend storage time of fresh rambutan.

* Production technology of value added products from rambutan skin and seed

TISTR developed production process of dietary fiber from rambutan skin and seed to add

value to the products. This R&D would provide benefits to food industry.

6. Food products from Nostoc algae
TISTR developed selection technique of Nostoc algae having high potential as raw material
for the production of nutraceutical food products as well as analyzing the product cost and making guide-

lines for marketing development.

7. Health food product from mushrooms

* Collection of mushroom strains in Thailand

TISTR conducted a survey study on collection, cultivation and storage of mushroom culture
strains from various sources. All mushroom samples have been stored at MIRCEN, TISTR, one of the
mushroom banks of Thailand which can be sustainably utilized or used for strain improvements in the
future. Mushroom database was also created by MIRCEN and used as knowledge media for research
purposes.

» Postharvest technology to extend shelf life of fresh and dried mushrooms

TISTR investigated the appropriate technology to extend the shelf life of fresh and dried
mushrooms in order to apply this knowledge for the enhancement of product quality to be more competitive

in the international markets.

8. Postharvest technology and quality management system of fresh vegetables and fruits

* Bio-fumigant for disease and insect control in fresh fruits

TISTR conducted a study on isolation methods and identification of Endophyte fungi effective
for preventing and eliminating postharvest decay disease and pests. The objective of this project was to
use this substance in place of synthetic chemicals in export industry of fresh vegetables and fruits.

 Application of biotechnology to reduce blackheart symptom in pineapple for export

TISTR conducted a research and development project on biotechnology to reduce black-
heart symptom in fresh pineapple after low temperature storage to develop knowledge in plant biotechnology
in order to solve the problem of both production system and postharvest management of other fresh

produces.
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9. Nutraceuticals from herbs and natural products

* Development of weight control products from mixed herbs to increase calorie burning

TISTR conducted a research project to develop products from extracts of mixed herbs
which have effective burning activities of excessive energy and high potential to be developed into food
supplementary products for safety weight control.

* Probiotic health supplementary products for human

TISTR developed and improved the production process of probiotic microbes from low
price raw materials in order to develop good quality probiotic microbial products with suitable characteristics
and stability for consumers and to be used as a prototype for industrial production.

* Nutraceuticals for health supplement from natural vitamins produced from microorganisms

TISTR conducted a study on the selection of microbial strains having potential to be
produced into various essential vitamins for health supplementary products. The production process of
vitamin-making bacteria to produce good quality product appropriate for consumers was also included in

this study.

<% Research and development of health products
1. Natural product : adaptoginis
* Development of raw material plant zoning method to produce adaptoginis herbal product
TISTR investigated the plant zoning method, propagation method and selection of suitable spe-
cies of each plant variety in order to keep records of appropriate harvesting age and harvesting methods
as well as disseminating this information to agriculturists and manufacturers concerned.
» Postharvest management to reduce losses of adaptoginis herbs
TISTR conducted a R&D project on postharvest technology and investigated the effect of
herbal losses in a pharmacopoeia on quality and active agents including drying temperature and dry storage
method in order to maintain herb quality and prevent loss of activity prior to further processes.
» Adaptoginis products for cardiac and blood vessel systems to prevent high blood pressure
TISTR conducted a project on selection of Thai herbs having activities in anti-stress and
reduction of high blood pressure, formulation of appropriate product, and clinical test of product effectiveness.
» Adaptoginis product from holy basil plants (Lamiaceae)
TISTR conducted a R&D project on adaptoginis products from holy basil plants, which

already passed both the pharmacological and toxicological tests at laboratory and clinical levels.

2. Cosmeceuticals from herbs
* Antiwrinkle cosmeceuticals from herb
TISTR conducted a R&D project on mushroom extracts having high efficiency in producing

collagen by comparing to vitamin C. The extracts were then developed into new products such as serum
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and facial mask for wrinkle reduction. The quality of main active ingredients in the product was thoroughly
controlled as well as the users’ safety evaluation leading to self reliability and career opportunities for the
agriculturists and the private sector in the future.

« Cosmeceutical product for treatment of inflamed head skin disease caused by dandruff

TISTR conducted a R&D project on an antidandruff product from lemon grass and ginger,
LITSEALA, with anti-inflammability activity. This new product was tested for microbiological and pharmaco-
logical activities including the evaluation of product safety and clinical test in order to guarantee the product
safety for consumers.

« Cosmeceuticals for acne treatment from herb

TISTR developed an extract from Stephania suberosa having anti-acne and anti-inflammatory
activities into 4 different anti-acne products, namely anti-acne mask, facial clear soap, facial gel and
concentrated mouth wash (portable). All products were analyzed for preclinical safety and were available
for technology transfer to industry.

» Cosmeceuticals from herb to prevent scar and keloid

TISTR conducted research on selection of potential herbs by preparation of liquorice
(Glycyrrhiza glabra L.) extract and investigation of its activity in reducing keloid. The cream product was
developed and tested for product safety in volunteers and the results showed that there was no irritation
effect on human skin.

* Production process of herb extract at industrial scale

TISTR developed equipment and machines fundamentally used for production process of
herb extracts such as a solution extractor, an evaporator and a clean room under controlled environmental
conditions for formulating and packing of cosmeceutical products from herbs. The project was aimed to

develop the high quality production process and to enhance competitiveness in the global market.

3. Development of medical equipment for the elderly community

« Ceramic materials for bone and teeth transplant

TISTR developed the forming process of calcium phosphate compound in tablet and piece
and also improved the properties to be compatible with human bone. This technology was considered as
the development of both knowledge and technology in medical ceramic materials which could upgrade the
quality of life for the people since they could be locally produced. Consequently, they could substitute the
costly imported ones.

* Muscle stimulator and massager using dual frequency ultrasound

TISTR conducted R&D on the production technology for piezoelectric ceramic and ultrasound
massage tip in order to develop a controllable dual frequency therapeutic ultrasound massager. The ma-
chine was also tested for functions and parameters affecting ultrasound physiotherapy. The basic informa-

tion from this project was useful for further research on medical therapy equipment in the future.
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* Development of ionto-phoresis

TISTR developed the iontophoresis for delivering a medicine through human skin without
the use of needle. Technically, the device is operated by using direct current to deliver a medicine through
the skin in various functions as desired. This investigation not only generated the self-sufficiency in technology
of the country, but the knowledge obtained was also beneficial to further development of other medical
equipment. Hence the competitiveness of Thailand as an exporter of medical equipment to the ASEAN
region could be strengthened.

* Development of medical consumable materials from degradable plastic

TISTR developed a great deal of medical consumable materials from synthesized plastics
which were not disposable in any environment. The objectives of this project were to reduce the import

values of these materials and create new business for the SMEs in production of medical materials.

4. Development of scientific devices for pharmaceutical and medical laboratories

* Development of online monitoring device for organic carbon in waste water

TISTR investigated the relation between organic carbon in waste water and various ultra-
violet rays and the applications of ultraviolet ray to monitor total organic carbon level in waste water in both
normal and online systems. The project was aimed to develop an online monitoring device for measuring
organic carbon in waste water in order to reduce the import volume and introduce low-priced this moni-
toring devices to entrepreneurs. This also responded to the Ministry of Industry’s measures to effectively
control the discharge of water pollutants, thus resulting in better environmental conditions in the future.

* Development of viscometer

TISTR developed scientific viscometer to substitute the expensive and imported equipment.
The newly developed viscometer would be used in many processes such as medicine production, food
production, agricultural industry and product development, which could help obtain the highly standardized

production processes.

% Research and development on alternative energy
1. Research and development of alternative fuel production technology from waste

* Production of liquid fuel from waste of petroleum derivatives

TISTR conducted a research project on industrial plastic and plastic waste which was
distilled in a fractionating column in the pyrolysis processes using heat and combination of heat and catalysts
in order to obtain pyrolysis oil which could be used as initial reactant for liquid fuel production. The results
of fractional distillation experiments would be useful information for further design and construction of a
pyrolysis reactor of plastic waste at commercial scale.

* Economic study on production technology of high quality alternative fuel from waste

TISTR conducted a review of the status of production technology of high quality alternative

fuel from waste and a feasibility study of resource utilization. The results of this project would be benefi-
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cial to the interested public and business sector and could be used as a guideline for the development of

alternative energy in the future.

2. Management of pollutants and value addition to the waste disposal plants in the commu-

nity and rural areas

* Development of biological hydrogen production technology using UASB system

TISTR conducted a research and development project on hydrogen gas produced from
waste by using the UASB system. As a result, hydrogen gas could be used in household as cooking gas,
fuel or biogas and in fuel cells for electricity generation and vehicles.

* Development of purification technology of hydrogen gas

TISTR developed production technology of zeolite tablet from iron dregs to be used in the
purification process of hydrogen gas. The knowledge obtained from the project results would be useful for
the development of alternative energy in the future and the technology could be transferred while adding

value to industrial waste for commercial production in the future.

3. Research and development of biomass energy from algae, Phase 1

* Selection of algal strains with high potential of producing starch and oil for the production
of biomass energy

TISTR conducted the selection of algal strains having high potential in producing starch
and oil from biomass for the production of bio-ethanol and biodiesel production. The project also investi-
gated the optimal conditions for biomass production from algae in laboratory and outdoor scales including
the cost analysis of algal cultivation for energy production.

* Bio-ethanol production process from algae

TISTR investigated the uses of algae as new raw material for ethanol production to be
used as alternative energy. The project also studied the production cost and the investment of commercial
ethanol production from algae.

* Biodiesel production process from algae

TISTR investigated the characteristics of oil produced from algae in order to develop biodiesel
production process from high potential algal strains and biodiesel production prototype for alternative energy

sources.

4. Research and development of conversion technology of fuel products from gasification
and pyrolysis processes to liquid fuel for transportation and industrial sector
* Development of methanol production prototype from Syngas of biomass gasification process
TISTR investigated the methanol synthesis method by using a catalyst in order to develop
the methanol production system from fuel gases of biomass gasification process. The domestically produced

methanol would help reduce the import and create job opportunity in the agricultural sector.
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* Development of a prototype system for Dimethyl ether (DME) production from Syngas of
biomass gasification process

TISTR conducted the experiments on operation, improvement and development of a prototype
system for DME from Syngas of biomass gasification process with capacity of 150 litres/day. The project
also investigated the marketing evaluation of DME for alternative energy to substitute LPG and imported
diesel oil. The systematic promotion and development of the project outcome would benefit DME industry.

* An economic study on conversion of fuel products of biomass to liquid fuel for transporta-
tion and industrial sectors

TISTR investigated the status of the conversion technology of fuel products of biomass and
feasibility of resource utilization in order to develop a guideline for the development of alternative energy

in the future.

5. Bioplastic for Thai industry

 Potential production of monomer and/or polymer of degradable plastic for Thailand

TISTR performed the identification and selection of lactic acid bacteria, and investigated
the production of lactic acid in the fermenter, purification process of lactic acid in the laboratory, synthesis
process of polylactate in the laboratory, and finally, the utilization of lactic acid and polylactate.

* Development of composite biomaterials

TISTR investigated the synthesis process of composite biomaterials for the design and
uses of food packaging material at high temperature which could be developed to both plastic and packaging
industries in order to reduce the imported raw materials and increase added value to natural raw materials.

» Development of biodegradable packaging for food industry

TISTR developed biodegradable packaging by considering the factors in utilization, trend
and appropriate environment. The supply chain of packaging was also considered as design criterion
which could be modified for other biodegradable packaging materials.

* Production of 1, 3 propanediol (IPDO) from raw glycerol, waste from biodiesel production
process

TISTR developed IPDO production process from by-product of biodiesel production using
indigenous bacterial strains of Thailand. The study also focused on the characteristics and upscale production
in order to develop IPDO products. The project was aimed at developing the conversion process of raw

glycerol to IPDO and its industrial utilization.
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Government-Supported Technology Transfer Projects

% 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

2. Integrated technology transfer for rural development

3. Evaluation of research project and technology transfer

« Technology transfer to small and medium industries
1. Marketing promotion of TISTR’s R&D for technology transfer and customer relations

2. Promotion of commercialized R&D in science and technology to increase a potential of

TISTR technology transfer

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

3. Management of Northern research and technology transfer station: development of high

land agriculture

Grant Research Project
1. Publication of a handbook to promote the social networking community for reserving

coastal resources and development of a quality of life

Contract Research and Consultancy Service Projects
1. Research and development of biological resources for commercial production:

aromatherapy products and herbal supplements
2. Development of shooting powder properties and low melting point black powder

3. Design and development of potato washing and scrubbing machine
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4. Development on production process of tamarind powder product in a pilot plant

5. Development of fruit juice extractor

6. Development of innovation on intensive extracted fish soup

7. A study on the extraction process of Sangyod rice bran containing niacin as a key component

8. Production of polysaccharide Beta G product in the pilot plant (phase 1)

9. Development of the skin care formula containing Aloe vera (Aloe barbadensis Miller) as

a component

10.
11.
12.

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

23.

24,
25.

26.

27.

28.

29.

30.
31.
32.

Raw material sampling machine in vacuum type controlled by motor (Lop buri)
Development of instant food product for dogs contained in sterilized plastic cup
Research and development of the wastewater utilization from non-aerobic wastewater
treatment system in agriculture

Formula development of milk cream cosmetic with natural extracts for facial skin
Material development for thermo pad: Tistra-Pack TP5401

Development of drinking product from local herbal vegetables

Development of tamarind juice extractor for export

A study on eye drops: LATANO in decreasing pressure of rabbit eyes

Development of health supplement drinking product for relieving stress

Development of intensive tamarind juice squeezer

Development of tamarind juice extractor

Development of health supplement drinking product for blood sugar control

Design and development of cassava sampling machine for production of ethanol in
Gantry Robot type controlled by semi automatic (Lop Buri)

Development of potato washing and scrubbing machine

Research on production of tiles in natural stone pattern

The extraction and the quality control of Pleurotus citrinopileatus Singer extraction and
Pleurotus ostreatus (Fr.) Kummer extraction for using as a component in anti-wrinkle
serum products and facial-mask

Consultancy project for implementation of the ISO/IEC 17025 system

Research and development on utilization of wastes from industrial factory to
manufacture products

Research and technological development of natural color production from anthocyanin
group for health food industry

A study on degradation of organic compound of filler in color

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

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

A study on the use of bio-fertilizer from blue-green algae “Alginua” in liquid type on rice

production and soil quality
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33.

34.
35.
36.

37.

38.
39.

40.
41.
42.
43.
44,

45.

46.

47.

48.

49.

50.

51.

52.
53.

54.

55.

56.

Training on increasing participation and awareness in garbage sorting under the project
of waste disposal system of Sa Kaeo municipality

Consultancy service for membrane filtration

Consultancy on the project of increasing productivity of sugar from biomass

An environmental impact study (during the construction) of the road from Erawan
waterfall to Huay Mae Kamin waterfall in Srisawat district, Kanchanaburi province

A study on the potential and investment to stimulate and promote tourism on the East-
West Economic Corridor (EWEC) and North-South Economic Corridor (NSEC)

A survey of fresh water swamps in wetlands of Thailand

Assessment and certification for products and tourism service: the activity standard for
tourism in 2010

Formulation of the standards of eco-lodge activity for tourism

Marketing promotion of products from community enterprises

Development of Sankamphaeng spring water business at Chiang Mai province
Consultancy for laboratory accreditation in compliance with ISO/IEC 17025
Consultancy in a training project of laboratory accreditation in compliance with
ISO/IEC 17025/53-1

Consultancy in a training project of laboratory accreditation in compliance with
ISO/IEC 17025/53-2

Consultancy in a training project of laboratory accreditation in compliance with
ISO/IEC 17025 group 5(53-5) in 2010

Consultancy project for implementation of ISO/IEC 17025 system

Consultancy on installation of tamarind and pickled chilli evaporator

Fatigue assessment of joints for bridge expansion in compliance with AASHTO Load HS-20
Consultancy service on production technology of TISTR high quality organic fertilizer
An impact 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 in a training project of laboratory accreditation in compliance with
ISO/IEC 17025 group 1 (54-1)

Consultancy service in a training project of laboratory accreditation in compliance with
ISO/IEC 17025 group 2 (54-2)

A follow-up project on the implementation of environmental measures of the projects

having environmental impact assessment reports
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57. Consultancy service in production technology of organic fertilizer from chicken feces

(2nd year)
58. Revising information in the environmental impact assessment report
59. Evaluation and control process of biogas system financially supported by the Energy

Policy and Planning Office
60. The conference on improvement of the standard indicators for tourism activity
61. A study and environmental impact assessment of physical resources after the operation

of the hydro power plant at Banglang dam
62. Development of a standard for eco-tourism activities and preparation of a standard for
adventure park activities

Patents and Petty Patents Submitted to the Department of Intellectual Property,
Ministry of Commerce, as registered in fiscal year 2011

1. Formula and production process of herbal combination product to prevent gastric ulcer

Patents

2. Partition
3. Technique for producing ceramic tile designed in polished stone texture and burnt at low

temperature

4. Herbal combination formula to prevent scarring and the formula production process
5. Production process of gold oyster mushroom extraction stimulating the creation of

collagen and antioxidant
6. Production process of blue oyster mushroom extraction stimulating the creation of

collagen and antioxidant

7. Herbal combination formula from holy basil (Ocimum sanctum) for rebalancing and relaxing
8. Wastewater treatment process by fixing carbon dioxide and building protein by

Cyanobacteria of Oscilatoria
9. Production process and formula for anti-dandruff and anti-inflammatory of head skin from

lemongrass and ginger
10. Production process of anti- yeast extract from Stephania venosa (Bl.) Spreng,

the yellow flesh type
11. Ultrasound machine for physical therapy controlled by wave touch technology

12. All-in-one wheel chair with physical therapy function

13. Compost bin for hydrogen and methane production

14. Filter cleaner kit for the water purifier
15. Production process of probiotics from Bifidobacterium sp.
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16.
17.
18.
19.
20.
21.
22.
23.

24,
25.

26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

Petty Patents

Pattern design on packaging

Packaging boxes

Machine for liquid fuel production from plastic waste degradation process

Tank for glycerin separation in biodiesel production process from jatropha seed
Equipment for water absorbent in absorption tower of portable molecular sieve
Resin production process from biodegradable materials

Thermo pack: Neopac

Formula and production process of sweet gourd mixed passion fruit juice having high
antioxidants

Production process of biological nano-composite plastic sheets

Conservation of microorganism having the efficiency to decompose Chlorpyrifos (C),
Glyphosate (G) and Permethrin (P)

Solution extractor machine

Anti-bacterial mouthwash product from herb for preventing dental carries
Microorganism production producing health supplement vitamin from bacteria
Probiotics microorganism production for dairy cattle from bacteria

Process of oil production and disposal of chlorine from used plastic

Process of oil production from used engine oil

Machine for screening plastic waste from solid waste landfill

Catalyst synthesis for reducing crude oil production

Mobile tar distillation tool for production of fuel

Tools for transforming tar into high quality fuel in synthesis gas production process
Vegetable planting tools from luminous diode

Cooking process of instant Pak-Wan Pah (Melientha suavis Pierre) soup

A volume control of seaweeds in stagnant water system by biological method
Formula and production process of antioxidant Pak-Wan (Sauropus androgynus)

Barrow wheels for chemicals moving

1. Formula of anti-wrinkle facial mask pad from extracts of gold oyster mushroom and blue

oyster mushroom

2. Formula of anti- wrinkle serum from extracts of gold oyster mushroom and blue oyster mushroom

3. Formula and production process of anti-acne mask from the extracts of Stephania venosa

(BI.) Spreng

4. Formula and production process of intensive mouthwash mixed with the extracts of

Stephania venosa (Bl.) Spreng

5. Lemon and orange squeezer juicer
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Technology Transfer

TISTR is a non-profit research and development organization. One of the missions undertaken

by TISTR is to disseminate S&T knowledge and technologies to the public for further application and to

to the rural communities in order to promote new careers or income increase. The

transfer technology
projects transferred in fiscal year 2011 can be divided into 2 groups as follows:

+% Technology transfer of fertilizer
® Potential enhancement of organic fertilizer production and improvement of product standard

TISTR transferred technology on organic fertilizer production to farmers in different areas
of the country. The organic fertilizer factories under the technology transfer projects of TISTR were also

monitored and driven to produce the organic fertilizer with the quality in compliance with the Department

of Agriculture.
« Technology transfer to rural areas

® Transfer of S&T knowledge to youth group
TISTR selected youth group from grade 5-9 elementary school and grade 7-9 from secondary

school to join S&T activities in the environmental youth camp at the Sakaerat Environmental Research Station.
Children in the project joined jungle trekking for biodiversity studying and building of creative thinking.

® Transfer of integrated technology for the development of rural areas
TISTR joined hands with community enterprises in developing various products such as

processed local fruits, packaging development for community products and preserving food as requested

by the individual community.
@ Evaluation of research and technology transfer project

- Technology transfer on production of TISTR’s interlocking block and construction

- Technology transfer on production of non-fat salad dressing product
- Technology transfer on production of feminine hygiene product, Plygenic

- Technology transfer on production of heat pack, Tistra-Pact

«» Technology transfer to SMEs
® Marketing promotion of TISTR technology transfer and customer relationship management

® Promotion of S&T research and development at commercial scale for increasing capability

of TISTR’s technology transfer
® Production of biofertilizer from N, -fixing blue-green algae, cyanobacteria for paddy rice fields

TISTR transferred the technology of biofertilizer from N, -fixing blue-green algae, cyano-

bacteria to Alcotec Co., Ltd. for using in paddy rice field.
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® Production of biofertilizer from phosphate-solubilizing microorganisms for crops, garden
plants and fruits
TISTR transferred the technology of biofertilizer from phosphate-solubilizing microorganisms
for crops, garden plants and fruits to Alcotec Co., Ltd.
® Production of anti-oxidant skin moisturizer from Kraeng mushroom
TISTR transferred the production technology of anti-oxidant skin moisturizer from Kraeng
mushroom (Schizophyllum commune Fr.) to Nine BB Plus Co., Ltd.
® 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.
® Production of autoclave
TISTR transferred the production technology of an autoclave to NR. Industries Co., Ltd.
® Production of dehydrated Long Kong
TISTR transferred the production technology of dehydrated Long Kong to Cosmetica

Laboratories Co., Ltd.

< Management of research station for transfer of S&T knowledge
® Management of Lam Takhong Research Station (LRS) for research and technology transfer
® Management of Sakaerat Environmental Research Station (SERS)

® Management of the Northern Science Park: development of agriculture in highland

Research and technology transfer station

Research and technology transfer station organized by TISTR transfer technology to the
public as follows:

Sakaerat Environmental Research Station (SERS)

Sakaerat Environmental Research Station is located at Udomsap subdistrict in Wang Nam
Khiao district of Nakhon Ratchasima province. SERS’s area covers 78.06 square kilometers 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 had been 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.

Currently, TISTR not only reserves 78.06 square kilometers of forest but also use 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 for the youth and rural

development.
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Lam Takhong Research Station (LRS)

Lam Takhong Research Station is located at Nong Sarai subdistrict in Pak Chong district
of Nakhon Ratchasima province. LRS’s area covers 1.28 square kilometers. 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 Royal Jubilee Medicinal Herbs Garden to commemorate
the 72nd 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 to the general public.

Northern Science Park
TISTR has been assigned by the Ministry of Science and Technology as a core organization
to establish the North 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 at
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.

The main network: Chiang Mai University, Mae Fah Luang University and Naresuan University

Partnership network: Mae Jo University, Rajamangala University of Technology Lanna, Chiang
Mai Rajabhat University, Uttaradit Rajabhat University, Phetchabun Rajabhat University, Pibulsonggram
Rajabhat University. Kamphaeng Phet Rajabhat University, Nakhon Sawan Rajabhat University, North-

Chiang Mai University, Lampang Agricultural Research and Training Institute.
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SCIENTIFIC AND TECHNOLOGICAL SERVICES

% Analysis, testing, and calibration services
In fiscal year 2011, TISTR rendered 129,705 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 electronics, 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 80,292 requests.
- Material Properties Analysis and Development Centre provided services on analysis
and testing of material properties, especially metal and engineering parts for 18,045
requests.
- Thai Packaging Centre provided services on analysis and testing of packaging materials
and packaging for 4,871 requests.
- Office of Certification Body provided services on laboratory certification and quality
systems for 102 requests.

- Information Service Division provided S & T information services for 28,208 requests.

% Services on the Inspection Body and Systematic Calibration of Measuring

Instruments
Certification assessment on quality management systems according to 1ISO 9001: 2008,
ISO 14001: 2004, ISO 22000: 2005, GMP, HACCP for 63 organizations as follows:
1. Kraiwanit Co., Ltd.
. Coffee Beanery Co., Ltd.
. Calbee Tanawat Co., Ltd.
Q Plus Concept Co., Ltd.
. Komack (Thailand ) Co., Ltd.
. Dutch Mill Co., Ltd.
. DSI Corporation Co., Ltd.
. Dairy Plus Co., Ltd.

© ® N o o A~ W N

. Eastern Development Co., Ltd.
10. Tor Thai Transport Co., Ltd.
11. Thongthawil Services Co., Ltd.
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12. The Tha Thai Co., Ltd.

13. Thai Poultry Group Co., Ltd.

14. B. B. Development Co., Ltd.

15. Pacific Flour Mill Co., Ltd.

16. Proviron Co., Ltd.

17. P.S.Ch. Food Products Co., Ltd.

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

19. Polymer Innovation Co., Ltd.

20. Folding Gate Co., Ltd.

21. Great Ocean Rice Co., Ltd.

22. Mrs. Flower Co., Ltd.

23. Max Development International Co., Ltd.

24. Richy Plating Technology Co., Ltd.

25. World Plast Limited

26. Sri Trang Agro-Industry Co., Ltd.

27. Siam Tack Co., Ltd.

28. Siamnavakam Co., Ltd.

29. Suanthai Co., Ltd.

30. Saha Pathana Interholding Public Co., Ltd., Sahapat Group Industrial Park Project,
Kabinburi

31. Serm Suk Public Co., Ltd., Bottle Blowing Plant

32. Sangthai Industry Co., Ltd.

33. Sang Roong Group Co., Ltd.

34. Atthani International Co., Ltd.

35. Honesty Products Co., Ltd.

36. Tanarak Co., Ltd.

37. Northern Food Complex Co., Ltd.

38. Neo-Netsoft Co., Ltd.

39. Bangkok Advanced Technology Co., Ltd.

40. Arcadia Foods Co., Ltd.

41. F&N Dairies (Thailand) Ltd. (Rojana Industrial Park)

42. Highland Bee Farm Co., Ltd.

43. Lim Guang Weng Factory

44. Keereemas Raw Milk Collection Center

45. Veterinary Research and Development Center (Eastern Region)

46. Veterinary Research and Development Center (Lower Northern Region)

47. Muangklaeng Municipality
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48.
49.
50.
51.
52.

53.
54.
55.
56.
57.
58.
59.
60.
61.
62.

63

Chun-Rew Industry Limited Partnership

Dairy Farming Promotion Organization of Thailand (Central Region Office)
Dairy Farming Promotion Organization of Thailand (Northeastern Region Office)
Dairy Farming Promotion Organization of Thailand (Southern Region Office)
Dairy Farming Promotion Organization of Thailand, Northern Region

(Dairy Products Manufacturer, Sukhothai Province)

Environmental Technology Consultant Co., Ltd.

Expressway Authority of Thailand

Suvarnabhumi Environment Care Co., Ltd.

A. M. C. I. Import and Export Co., Ltd.

Bitwise (Thailand) Co., Ltd.

Wrangyer Beverage Co., Ltd.

Greentea Limited Partnership, Kanchanaburi Branch

Ban Bueng Cooperative Milk Cow Limited

Veterinary Research and Development Center (Western Region)

Excellent Business Corporation International Limited

. K. V. Burapa Co., Ltd.
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Information Services

Knowledge Centre (KLC), TISTR, provided scientific and technological information services
via the Internet and e-library system. In fiscal year 2011, a total of 28,208 information items were provided
to the in-house users, interested public and other organizations. The number of users accessed to KLC
website accounted for 37,479. Anybody interested in searching S&T information, please go to

http://lwww.tistr.or.th and http:/kic.tistr.or.th.
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Public Relations Activities

In fiscal year 2011, 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 communication

% 14 press conferences

1.

N OO o0 B~ WwDN

Processed Long Kong innovation and products

. Musacid, gastritis prevented pills, and the brief of TISTR’s achievements in 2010
. Low fat fruit fiber products for colon cancer prevention

. Algae product, food and energy sources for the future

. Cosmeceutical products from Stephania suberosa and Plygersic product

. Research for increasing commercial productivity of agricultural product

. Thailand first agricultural chemicals treatment machine using microbial for solving the

environmental contaminant problem in agriculture and industry

. The 48th Anniversary of TISTR establishment “Global vision in science and technology”

and the launch of anti-wrinkle products from blue type oyster mushroom and golden
oyster mushroom together with ex-situ propagation of Magnolia mediocris (Dandy) Figlar

for sustainable preservation

. Cooperation with Singapore to conduct research on the environmentally friendly waste

disposal microorganism

10. Cooperation with Denso Corporation, Japan to conduct R&D on fuel oil production

from micro algae

11. The innovation research of medicinal and scientific equipment

12. Success of 1 million bag organic fertilizer production

13. Academic cooperation with ABAC to create the research value

14. Project presentation of students under associated master’'s and doctoral programs.

< 1 Media site visit

TISTR introduced the mass media the Thailand first agricultural chemical treatment machine

using microbial solving the environmental contaminant problem in the agricultural and industrial sectors on
the 21th April 2011 at Tambon Ta Nad Administration Organization, Ratchaburi.
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% 491 Mass media interviews of the management and researchers
- 221 on newspapers/magazines/journals interviews
- 121 on radio interviews
- 72 on television interviews

- 210 on internet interviews

< 71 News release, news caption and news calendar

<%

Publication of 12 Science and Technology monthly research news in
Thai and English

% 58 scientific and technological articles for publishing in printed media

<%

Printed media for disseminating the scientific and technological

knowledge such as
- TISTR monthly newsletter
- Public relations leaflets
- Science and Technology quarterly magazine

- Calendar, New Year’s card and diary 2012

%+ 4 video productions of novel research and development
1. Long Kong washing and plucking machine
2. Biotechnology for treating agricultural chemicals contaminating the water
3. The Thailand 1st continuous biodiesel production machine

4. Introduction of R&D projects for students under collaborative programs in 2011

<+ 30 exhibitions displaying TISTR’s R&D in the central and provincial regions

® 3 Special Exhibitions
1. Technomart Innomart 2010 (16-22 October 2010 at Impact exhibition hall, Muangthong Thani)
2. The 48th Anniversary of TISTR establishment “Global vision in science and technology”...
From Thai Wisdom to Research for National Self-reliance” (19-21 May 2011 at Technopolis)
3. National Science and Technology Fair 2011 (6-21 August 2011 at BITEC, Bangna)

% 27 General exhibitions
1. The 100th anniversary of His Majesty King Rama V. (October 2010 at TISTR Technopolis)
2. Exhibition in honor of His Majesty King Bhumibhol (1-9 December 2010 at the King
Chulalongkorn monument)

3. Science Road Exhibition (6-8 January 2011 at The Ministry of Science and Technology)
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4. Thailand - Laos — Vietham expo (8-16 January 2011, Sakon Nakhon province)

5. Exhibition in National Congress on Science & Technology (10-12 January 2011

at BITEC, Bangna)

6. Integrated Science and Technology exhibition (16-18 Januaryy 2011 at Thepnakorn

Hotel, Buriram province)

7. Exhibition on Inventor’s Day (2-4 February 2011 at Impact exhibition hall, Muangthong Thani)

8. TISTR R&D projects in response to the royal initiative project in the occasion of creating

the website for honouring HM the King

9. Technology Caravan to enhance competitiveness of the Thai private sector

(4 March 2011 at Sara Buri Inn Hotel, Sara Buri province)

10.
11
12.

13.
14.

15.

16.

17.

18.

19.

20.
21.

22.

23.

24,

25.

26.

National Engineering 2011 (23-26 March 2011 at BITEC, Bangna)

. Technology Caravan (25 March 2011 at Rayong Technical College)

Exhibition on the Civil Service day (1-3 April 2011 at Impact Exhibition Hall,
Muangthong Thani)

Exhibition on National Day of Ageing 2011 (4 April 2011 at Thai Army Club)

The 2nd Integrated Science and Technology exhibition (19-21 April at Krung Sri River
Hotel, Ayutthaya)

Exhibition in the opening ceremony of Geo-informatics Community Park (25 June 2011
at Chachoengsao province)

Bioplastic Exhibition (19 July 2011 at National Research Council)

Thailand Research Expo 2011 (26-30 August 2011 at Central world Department Store)
National Herb Festival Exhibition (31 August — 4 September 2011 at Impact Exhibition
Hall, Muangthong Thani)

Exhibition of the Research Network of Algae Energy (2 September 2011 at Golden
Tulip Sovereign Hotel)

Bio -Economy 2011 (2-3 September 2011 at Chaengwattana Government Complex)
Exhibition in “Into the Research World to for Sustainable development of Airline”

(14 September 2011 at the 1st floor hall, Headquarter of Thai Airways)

Seminar exhibition on Science Park and Thai industry competitiveness enhancement
(15 September 2011 at Pullman Bangkok King Power Hotel)

TISTR exhibition in “NSTDA DAY 2011” (22 September 2011 at Centara Grand Hotel,
Central World)

Exhibition on cooperation between the National Research Council, Khon Kaen University
and PTT Public Company Limited in bioplastic research project.

Research exhibition in SME Thailand Expo 2011 (22-25 September 2011 at Impact
Exhibition Hall, Muangthong Thani)

Mushroom and vegetable of the Royal Project Foundation festival (27 September —

2 October 2010 at Central Plaza Ramintra
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27. Exhibition in the seminar “A new strength in collaboration with Australia and New

Zealand: Science, Technology and Innovation” (29 September 2011 at Dusit Thani Hotel)

% Welcoming of 36 Guest groups (1,427 guests)
- 22 Academic institutes
- 13 Government agencies

- 1 Company

% 6 CSR activities

1. Vocational training for people in Luke Tung Mahanakorn Family event (2 October 2010
at Fashion Island department store)

2. Training on production of high quality organic fertilizer to members of Khlong Luang
Agricultural Cooperative (1 February 2011 at TISTR, Technopolis)

3. Tutorial class and knowledge enhancement for Trirat Wittayakan School (3 February
2011 at Trirat Wittayakan School)

4. Training on production of health drinks, ready to drink tamarind juice and banana juice
to the agriculturist group (3 February 2011 at Lamtakhong Research Station)

5. Training on production of steamed bun to students of Bung Khao Yon School (23 February
2011 at Bung Khao Yon School)

6. APEC Youth Science Camp 2011 (22-23 August 2011 at Sakaerat Environmental

Research Station)

Internal communication

< Publications:
- TISTR News (monthly newsletter)
- TISTR Relations (monthly newsletter)
- Science and Technology (quarterly magazine)

- Calendar and New year’s card 2012

<+ Production of electronic media broadcasting on the Internet
- Video of news summary/monthly activities

- Summary of news and other activities
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ANNUAL REPORT 2011 =

% Exhibitions in special occasions such as the Birthday Anniversary of HM the King/ the
Queen, religious days, National Science Festival, Thai Technology Day, Technomart Inomart 2011,

Anniversary of TISTR’s establishment day, etc.

< Activities for building positive work relationships
1. Loy Krathong activity for conservation of Thai tradition
2. CSR day
3. TISTR Live “Expressing Love on Valentines’ Day”
4. Awards ceremony for employees on the 48th Anniversary of TISTR
5. TISTR Live “Thanks from the heart”

6. TISTR Live “Donating a book corner to Thanyaphon Home”

% Audio-visual aid services for the meetings of working groups, committees and TISTR

seminars
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FINANCIAL REPORT

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH

BALANCE SHEET

AS OF SEPTEMBER 30, 2011 AND 2010

ASSETS
Current Assets
Cash on Hand & Bank
Current Investment
Account Receivable — Net
Advanced Receivable
Account Receivable Revenue Department
Accrued Interest Receivable
Prepaid Expenses
Other Current Assets
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

Remarks

3.1
3.2
3.3

34

3.5

3.6

2011

86,490,632.77
697,089,935.82

Unit : baht

2010

91,532,582.25
516,368,835.94

5,282,909.45 6,133,751.37
9,694,959.98 5,372,724.45
4,215,225.97 2,500,108.08
4,453,838.20 2,115.121.85

- 1,800,373.82

9,219,817.59 3,787,427.17
816,447,319.78 629,610,924.93

450,373,449.40
43,752,838.00
1,651,433,490.86
17,672,551.61
407,468.75

450,373,449.40
40,971,756.00
1,678,797,954.17
7,396,762.24
355,550.00

2,163,639,798.72

2,077,895,471.81

2,980,087,118.50

2,707,506,396.74
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH
BALANCE SHEET
AS OF SEPTEMBER 30, 2011 AND 2010

Unit : baht
Remarks 2011 2010
LIABILITY AND EQUITY
Current Liability
Project Service Income Advance Receivable 3.8 47,001,695.97 66,873,118.40
Account Payable 45,895,265.64 3,117,089.65
Accrued Pension Fund Payable 11,005,103.44 21,253,519.00
Accrued Expenses 4,107,174.45 12,446,807.47
Accrued Bonus to Employees and Board of 3.9 56,031,012.00 48,999,011.00
Director Payable
Accrued Withholding Income (4,496.68) 1,480,802.36
Tax
Advance Receivable - 1,800,373.82
- 5,775,056.75
Other Current Liability 3.10 9,798,187.32 17,402,806.90
Total Current Liabilities 173,833,942.14 179,148,585.35
Non — Current Liabilities
Accrued Income 102,979,045.04 110,154,806.36
Pension Fund 3.1 151,298,716.76 134,317,662.39
Total non-Current Liabilities 254,277,761.80 244,472,468.75
Total Liabilities 428,111,703.94 423,621,054.10
EQUITY
Over Balance Accumulated Tranche 2,283,885,342.64 2,087,953,245.23
Over Balance Tranche 144,650.00 416,734.32
Over Balance Accumulated Expenses 267,945,421.92 195,515,363.09
Over Balance Accumulated Expenses 2,551,975,414.56 2,283,885,342.64
Total Equity 2,551,975,414.56 2,283,885,342.64
Total Liabilities and Equity 2,980,087,118.50 2,707,506,396.74
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH

STATEMENT OF INCOME AND EXPENDITURE

AS OF SEPTEMBER 30, 2011 AND 2010

REVENUES
Government Subsidies
Research Income
Interest Income
Other Income

Total Revenue

EXPENSES
Salary
Bonus to Employees and
Board of Director
Pay roll
Reward Expense
Miscellaneous General
Expenses
Public Utilities
Laboratory & Office Supply
Expenses
Pension Fund Expenses
Project Expenses
Deficit Asset Transfer (One Amphoe One Fertilizer Plant
Project)
Deficit Asset Sale
Depreciation & Salvage Value
Lost Liability

Total Expenses

Net Income

Remarks

2011

947,150,434.02
58,918,781.73
25,549,327.94
26,419,997.06

Unit : baht

2010

843,025,027.26
52,193,801.51
14,210,675.12
31,039,367.77

1,058,138,540.75

940,468,871.66

278,692,928.23
22,964,231.00

16,798,888.00
60,041,208.57
146,236,807.88

23,743,201.77
59,545,572.48

26,603,890.55
32,283,153.70

1,217,908.70
121,964,247.75
101,080.20

265,771,951.29
24,170,000.00

17,504,052.28
58,133,279.73
130,733,071.41

26,062,378.59
57,691,223.84

14,690,000.00
33,772,812.39
587,017.14

980,855.81
115,307,640.90
370,821.77

790,193,118.83

744,953,508.57

267,945,421.92

195,515,363.09
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH
STATEMENT OF CASH CURRENT
AS OF SEPTEMBER 30, 2011 AND 2010

OPERATION CASH
Net Income
Adjusted Net Income Cash Items (Payable)
Accumulated Net Income
Deficit Asset Sale
Depreciation & Salvage Value
Lost Liability
Operation Net Income Prior to Asset & Operation Liability
Changes

Asset & Operation Liability Changes
Asset Change (Increased) Decreased
Account Receivable — Net
Advanced Receivable
Account Receivable Revenue Department
Accrued Interest Receivable
Prepaid Expenses
Other Current Assets
Account Receivable Pension Fund
Other Assets
Operation Liability Change Increased (Decreased)
Project Service Income Advance Receivable
Account Payable
Accrued Pension Fund Payable
Accrued Expenses
Accrued Bonus to Employees and Board of Director Payable
Accrued Withholding Income Tax

Advance Receivable

Other Current Liability
Accrued Income
Pension Fund

Operation Cash

Remarks

2011

267,945,421.92

144,650.00
1,217,908.70
121,964,247.75
8,313.73

Unit : baht

2010

195,515,363.09

416,734.32
746,276.37
115,307,640.90
370,821.77

391,280,542.10

842,528.19
(4,322,235.53)
(1,715,117.89)
(2,338,716.35)
1,800,373.82
(5,432,390.42)
(2,781,082.00)
(51,918.75)

(19,871,422.43)
42,778,175.99
(10,248,415.56)
(8,339,633.02)
7,032,001.00
(1,485,299.04)
(1,800,373.82)
(5,775,056.75)
(7,604,618.58)
(7,175,761.58)
16,981,054.37

312,356,836.45

(4,963,084.89)
1,288,423.10
(680,181.85)
1,476065.67

(1,800,373.82)
1,476,157.60

(1,835,770.00)

126,500.00

6,237,669.90
(26,272,841.97)
7,579,291.30
13,919,180.79
3,659,011.00
220,068.73
1,698,873.82
5,775,056.75
617,957.29
(7,126,422.13)
(6,646,091.50)

381,772,633.01

307,106,326.24
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH
STATEMENT OF CASH CURRENT
AS OF SEPTEMBER 30, 2011 AND 2010

Unit : baht
Remarks 2011 2010
Investment Cash Current
Fixed Deposit 1 year (180,721,099.88) (92,318,800.83)
Fixed Deposit 2 years - (405,373,449.40)
Asset Purchase Cash (206,177,594.76) (129,357,932.08)
Asset Sale Cash 84,112.15 234,579.44
Net Investment Cash (386,814,582.49) (626,815,602.87)
Net Reduction Cash & Equality (5,041,949.48) (319,709,276.63)
Cash & Equality as of 1 October 91,532,582.25 411,241,858.88
Cash & Equality as of 30 September 4.1 86,490,632.77 91,532,582.25
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH

SUBSIDY INCOME

AS OF SEPTEMBER 30, 2011 AND 2010

Government Budget
Project Subsidy
Others

Total

2011

874,395,812.63
56,639,241.24
16,215,380.15

(Detail 1)
Unit : baht

2010

779,086,769.26
36,533,081.81
27,405,176.19

947,250,434.02

843,025,027.26

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH

SUBSIDY INCOME

AS OF SEPTEMBER 30, 2011 AND 2010

Document Services

Magazine Sale

Sample Inspection

Seminar Organization

Member Fees, Thai Packaging Centre
Miscellaneous

Product Sale

Patent

Advertisement

Book Sale

Fees, Regional Research Station

Member Fees, Industrial Services Group

Asset Sale
Donations
Total

2011

869.17
32,991.13
10,888,771.82
172,858.00
2,746,405.01
1,814,348.90
20,712.27
262,610.75
1,187,074.12
2,051,074.21
84,080.92
7,158,200.76

(Detail 2)
Unit : baht

2010

1,019.61
6,195.00
4,507,934.80
13,225,639.82
116,962.68
1,576,844.18
1,417,052.00
211,442.06
126,448.58
480,493.80
2,233,286.93
9,626.18

7,126,422.13

26,419,997.06

31,039,367.77
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH

GENERAL EXPENDITURE

AS OF SEPTEMBER 30, 2011 AND 2010

Vehicle Maintenance
Travel Costs (Domestic)
Advertisement
Rents
Document Translation & Photocopy
Reception
Vehicle Insurance & Taxes
Equipment Maintenance
Equipment Inventory & Customs Costs
Research Wages
Monthly Wages
Security
Training & Seminar
Auditing
Household Taxes
Building & Construction Maintenance
Cleaning
Air Conditioner Maintenance
Internet Member & Service Fees
Consultants
Training & Seminar Organization Costs
Travel Costs (Abroad)
TISTR Anniversary
Education Supports
Foreign Organization Member Fees
Others

Total

190

2011

530,427.16
14,951,804.62
376,379.44
8,415,257.71
624,920.52
1,016,215.16
562,906.35
8,500,565.28
676,538.17
29,445,877.54
35,561,462.51

(Detail 3)
Unit : baht

2010

532,464.90
14,981,395.02
272,893.28
5,235,599.85
476,262.15
644,383.45
585,734.60
7,724,766.92
49,388.00
23,259,268.97
36,053,575.49

5,767,524.00 5,529,840.00
11,069,442.38 7,207,648.22
290,000.00 290,000.00
355,847.90 196,731.90
722,260.00 244,430.00
3,751,054.21 4,415,190.20
547,962.49 557,656.39
2,354,300.00 295,000.00
1,306,000.00 1,606,000.00
4,731,580.79 8,065,271.84
4,215,561.03 2,630,156.02
1,588,183.29 1,906,669.01
1,405,656.55 873,326.72
15,179.10 56,368.20
7,453,901.68 7,043,050.28
146,236,807.88 130,733,071.41
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH

Wages
Honorarium
General Costs
Facility Costs
Material Costs
Total

PROJECT EXPENDITURE
AS OF SEPTEMBER 30, 2011 AND 2010

2011

1,534.89
1,820,346.42
17,015,075.20
28,423.33
13,417,773.86

(Detail 4)
Unit : baht

2010

4,373,764.54
14,340,032.20
89,462.69
14,969,552.96

32,283,153.70

33,772,812.39
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TISTR PUBLICATIONS

1. Food Technology and Food Industry Machinery
1.1 Research and development on food product from Nostoc algae by Aparat Mahakhant,
Watcharee Kunyalung, Chantara Phoonsiri, Narisara Wongsingha, Nuanjun Jaisai, and Mayuree Tungtan-

anuwat, Res. Proj. no. 51-02, Rep. no. 1 (Final Report), TISTR, Bangkok, 2011.
1.2 Development of Machinery of Processed Longkong Production Process by Samphan

Srisuriyawong, Weerayuth Promjan, Noppamas Chankhumma, Damrongchai Sitthisam-ang, Narongdet Asa,

and Torsak Nuanyai, Res. Proj. no. 52-04/Sub. no. 4/Rep. no. 1 (Final Report), TISTR, Bangkok, 2011.
1.3 Development of Production Prototype of Sweetener for Health from Grains Using Mem-

brane Technology by Sawaeng Gerdpratoom, Boonchu Leelakajohnjit, Ekachai Thammasat, Songkiat
Roddeang, Saichon Sathiandee, and Boonturun Mongcontalang, Res. Proj. no 52-06/Sub. no. 6/Rep. no.

1 (Final Report), TISTR, Bangkok, 2011.
1.4 Research and Development of Extraction Process for High-Value Healthy Products

from Rambutan Peels and Seeds by Sorada Wanlapa, Wimonsri Phanthanaprathes, Wannee Suttivattanavet,
Kulraphat Wachirasiri, Damrongchai Sitthisam-ang, Thitichaya Suwannatap and Phumarin Bungosum
Res. Proj. no. 53-04/Sub. no. 3/Rep. no. 1 (Final Report), TISTR, Bangkok, 2011.
1.5. Research and Development on the Utilization of Low Quality Raw Milk by Wiwat
Pathomyothin, Pornpattara Srinorakutara and Chitsupang Roungprat, Res. Proj. no. 52-02/Sub. no.4/Rep.

no. 1 (Final Report), TISTR, Bangkok, 2011

2. Agricultural Technology
2.1 Development of Agricultural cultivation of some medicinal plant for Adaptogenic products

by Winai Supatanakul and Siripen Jarikasem, Res. Proj. no. 50-06/Sub. no. 2/Rep. no. 1 (Final Report),

TISTR, Bangkok, 2011.
Adaptogen Herbs by Soravit Jamjumroon, Chitta Sartpetch, Supatra Paemvaree, Tanwarat Kajsongkram,

2.2 Research and Development on Post-Harvest Technology to Decrease the Loss of
Rattanasiri Giwanon and Jantra Pankhawun, Res. Proj. no 50-06/Sub. no.3/Rep. no. 1 (Final Report),

TISTR, Bangkok, 2011.

2.3 Mushroom Culture Collection in Thailand by Chana Phromtong, Lawan Chatanon, Chana
Prechamanitkul, Sodsri Neamprame, Pornpoj Srisookchayakul, Inthrawut Chatket, and Chantara Phoonsiri,

Res. Proj. no 52-07/Sub. no. 1/Rep. no. 1 (Final Report), TISTR, Bangkok, 2011.
2.4 Research and Development Post-harvest Technology of Mushrooms: Fresh and Dry

State by Supatra Piamvaree, Soravit Jamjumroon, Wantana Sasomsup, Sawitree Vierasthiean and Surivipa

Sungkarn, Res. Proj. no 52-07/Sub. no. 2/Rep. no. 1 (Final Report), TISTR, Bangkok, 2011.
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2.5 Research and Development of Bio-fumigant to Control Post-harvest Diseases Insects
of Tropical Fruit by Kanungnid Busarakam, Anawat Suwanagul, Supatra Pemvaree, Sodsri Neamprem,
Lawan Chatanon, and Papitchaya Kongchinda, Res. Proj. no 52-08/Sub. no. 2/Rep. no. 1 (Final Report),
TISTR, Bangkok, 2011.

2.6 Effect of Electrolyzed Water and Ozone on Quality of Postharvested Rambutan by
Soravit Jamjumroon, Chitta Sartpetch, Supatra Paemvaree, and Jantra Pankhawun, Res. Proj. no. 53-04/
Sub. no. 1/Rep. no. 1 (Final Report), TISTR, Bangkok, 2011.

2.7 Research and Development in Postharvest Technology to Extend Shelf Life of Longkong
for Export and Processing by Sodsri Neamprem, Kusol lamsub, Inthrawut Chatket, Montinee Kamoltham,
Supavadee Chanapan, Wannapa Chatwong and Chana Phromtong, Res. Proj. no 52-04/Sub. no.1/Rep.
no. 1 (Final Report), TISTR, Bangkok, 2011.

3. Packaging Technology

3.1 Development of Retail Packaging for Processed Longkong by Sakkhee Sansupa,
Boonsiri Srisaracam, Khemarat Panyaphachot and Jeerawan Suttilux, Res. Proj. no. 52-04/Sub. no. 5/
Rep. no. 1 (Final Report), TISTR, Bangkok, 2011.

3.2 Development of Biodegradable Packaging for Food Industry by Supoj Pratheepthin-
thong, Siriwan Tangsangprateep, Bussakorn Praditniyakul and Sakkhee Sansupa, Res. Proj. no. 51-05/
Sub no.4/Rep. no. 1 (Final Report), TISTR, Bangkok, 2011.

4. Biotechnology

4.1 Research and Development of fermented Food Highly Nutritional for Daily Cow Farming
by Rachain Visutthipat, Sayam Sinsawat, Siritham Singhtho, Pathan Photisawad, Suthirak Meeploi and
Pariyada Visutthipat, Res. Proj. no. 52- 02/Sub. no.1/Rep. no. 1 (Final Report), TISTR, Bangkok, 2011.

4.2 Research and Development on Biological Extract for the Production of Animal Feed-
stock for Dairy Cow Farming by Pathan Photisawad, Rachain Visutthipat, Siritham Singhtho, Sayam
Sinsawat, Pariyada Visutthipat, Rasamee Kheunlom, Jiraporn Chaichareon, and Thanu Supchit, Res. Proj.
no 52- 02/Sub. no. 2/Rep. no. 1 (Final Report), TISTR, Bangkok, 2011.

4.3 Research and Development on Probiotic and Prebiotic for Dairy Cow by Bundit Fungsin,
Premsuda Saman, Lawan Chatanon, Apinun Srichoiy, Smarn Gerdpratum, Chantara Phonsiri and Suparp
Artjariyasripong, Res. Proj. no. 52-02/Sub. no. 3/Rep. no. 1 (Final Report), TISTR, Bangkok, 2011.

4.4 Research and Development of Alpha Glucosyl Glycerol Production for Safe Weight
Loss by Siritham Singhtho, Rachain Visutthipat, Sayam Sinsawad, Phathan Photisawat, Achara Chaiongkarn
and Premsuda Saman, Res. Proj. no. 52- 06/Sub. no. 5/Rep. no. 1 (Final Report), TISTR, Bangkok, 2011.

4.5 Application of Biotechnology to Reducing Blackheart Symptom in Fresh Pineapple for
Export by Supavadee Chanapan, Kanungnid Busarakam, Anawat Suwanagul, Rujira Deewathanawong,
Montinee Kamoltham, Sodsri Niumprem, and Borworn Tontiworachai, Res. Proj. no 52- 08/Sub. no. 3/Rep.
no. 1 (Final Report), TISTR, Bangkok, 2011.

4.6 Human Supplement Product from Human Probiotics by Sophon Sirisattha, Bhusita

Wannissorn, Kanidta Niwasabutra, Nuttapon Vachiraros, Punnathorn Thaveetheptaikul, Wannaluk Buaban,

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR) 193



and Suparp Artjariyasripong, Res. Proj. no 52-11/Sub. no. 1/Rep. no. 1 (Final Report), TISTR, Bangkok, 2011

4.7 Pharmacenticals for Health from Natural Vitamins Produced From Microorganisms by
Bundit Fungsin, Apinun Srichoiy, Lawan Chatanon, Wanaluck Buaban, Smarn Gerdpratoom, Chantara
Phoonsiri and Suparp Artjariyasripong, Res. Proj. no 52-11/Sub. no. 3/Rep. no. 1 (Final Report), TISTR,
Bangkok, 2011

4.8 Screening of High Starch and Oil Producing Algal Strains for the Production of Biofuel
by Aparat Mahakhant, Narin Chansawang, Mayuree Tungtananuwat, Nuanjun Jaisai, Narisara Wongsing,
Sayan Nanchana, Sutthirat Kunbaola, Watcharee Kunyalung and Chantara Phoonsiri, Res. Proj. no 52-
15/Sub. no. 6/Rep. no. 1 (Final Report), TISTR, Bangkok, 2011.

5. Pharmaceutical and natural product

5.1 Technology Transfer of Healthy Food Products Containing Natural Antioxidants by
Srisak Tungwatcharakul, Prapaisri Maisont and Waraporn Maneejumrus, Res. Proj. no. 50- 02/Sub. no. 6/
Rep. no. 1 (Final Report), TISTR, Bangkok, 2011.

5.2 Adaptogen Product of Circulatory System for Preventing Hypertension by Chuleratana
Banchonglikitkul, Amonrat Khayungarnnawee, Arkachai Tantrawong, Tuanta Sematong, Sareeya Reun-
pathanaphong, Sarunya Laovitthayanggoon, Ratanasiri Jiwanon and Sawai Nakakeaw, Res. Proj. no 50-
06/Sub. no.5/Rep. no. 1 (Final Report), TISTR, Bangkok, 2011.

5.3 Research and Development of Adapogenic Product from Ocimum species by Sirinan
Thubthimthed, Tanwarat Kajsongkram, Krittiya Thisayakorn, Tuanta Sematong, Sinn Tangstirapakdee,
Amonrat Khayungarnnawee, Sareeya Reungpatthanaphong, Charus Thisayakorn, Sarunya Laovitthayanggoon,
Sawai Nakakaew, Wichein Khoeynok, Wiyada Thupachareon, and Vullapa Arunpairojana, Res. Proj. no 50-
06/Sub. no. 6/Rep. no. 1 (Final Report), TISTR, Bangkok, 2011.

5.4 Research and Development on Cosmeceuticals Product for Anti-Wrinkle from Medicinal Plants
by Pattra Ahmadi Pirshahid, Chana Phromtong, Tuanta Sematong, Amonrat Khayungarnnawee, Sareeya
Reungpatthanapong, Sarunya Laovitthayanggoon, VicheinKheuynok, Yaowaluk Khamphan,Thongchai
Hemthanon, Phatsuda Chueboonmee and Vullapa Arunpairojana, Res. Proj. no 51- 04/Sub. no.6/Rep. no.
1 (Final Report), TISTR, Bangkok, 2011.

5.5 Research and Development of Anti-Dandruff products “Litseala” from Litsea and Ginger
Extract by Rattanasiri Giwanon, Chantara Poonsiri, Tanwarat Kajsongkram, Tuanta Semathong, Kriitya
Thisayakorn, Ubon Reuk-um, Pongsatorn Limsiriwong, Charus Thisayakorn, Sin Tangsatirapakdee, Sareeya
Reungpatthanapong, Pakpoom Siriarcharuangwatana, Sawai Nakakaew, Wichein Khoeynok, Thanayut
Srisom and Vullapa Arunpairojana, Res. Proj. no. 51- 04/Sub. no. 2/Rep. no. 1 (Final Report), TISTR,
Bangkok, 2011.

5.6 Cosmeceutical Herbal Acne Product Development by Buppachart Potduang, Arkachai
Tantrawong, Krittiya Thisayakorn, Bundit Fungsin, Jirawat Eiamwat, Tuanta Sematong, Manasnanta Thai-
kamol, Sareeya Roengpatanapong, and Sayan Tanpanich, Res. Proj. no. 51- 04/Sub. no.3/Rep. no. 1
(Final Report), TISTR, Bangkok, 2011.
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5.7 Research and Development of Cosmeceuticals for Scar and Protection from Herbs
by Tanwarat Kajsongkram, Parkphoom Siriarchawattana, Charus Thisayakorn, Ubon Reuk-um, Tuanta
Semathong, Sarunya Laovitthayanggoon, Amonrat Khayungarnnawee, Pongsatorn Limsiriwong, Sareeya
Reungpatthanapong, Rattanasiri Giwanon, Sirinan Thubthimthed and Kulnatee Laohakul, and Sin Tang-
satirapakdee, Res. Proj. no 51- 04/Sub. no.4/Rep. no. 1 (Final Report), TISTR, Bangkok, 2011.

5.8 Research and Development on Industrial Cosmecueticals Production Process by Ekachai
Thammasat, Thanit Vairojanawong, Nara Suprapatpoka, Songkiat Roddeang, Somsak Premprasong, Saichon
Satiendee, Chaichana Thatprom, Boonturun Mongcontalang,Anan Pimpinij, Winai Pimpinij, Suphat Noungod,
and Lilid Ditson, Res. Proj. no 51- 04/Sub. no. 6/Rep. no. 1 (Final Report), TISTR, Bangkok, 2011.

5.9 Development of an Increase Metabolism Product from Combination of Herbs by Chul-
eratana Banchonglikitkul, Parkphoom Siriarchawattana, Charus Tisayakorn, Amonrat Khayungarnnawee,
Sareeya Reunpathanaphong, Sarunya Laovitthayanggoon, Ratanasiri Giwanon and Amonrat Khayungarn-
nawee, Res. Proj. no. 52- 10/Sub. no. 4/Rep. no. 1 (Final Report), TISTR, Bangkok, 2011.

5.10 Research and Development of Extraction Process for High-Value Healthy Products
from Rambutan Peels and Seeds by Sorada Wanlapa, Wimonsri Phanthanaprathes, Kulraphat Wachirasiri,
Damrongchai Sitthisam-ang, Phumarin Bungosum and Thitichaya Suwannatap, Res. Proj. no. 53-04/Sub.
no. 3/Rep. no. 1 (Final Report), TISTR, Bangkok, 2011.

6. Health and beauty products

6.1 Development of Ultrasonic Massage Device with 2 Frequencies by Chalermchai Jeerapan,
Saengdoen Daungdaw , Piyaluck Ngernchuklin, Sittichai Kanchanasutha, Pracha Lao-auyporn, Laksana
Kreethawate and Chutima Eamchochawalit, Res. Proj. no.52-13/Sub. no. 5/Rep. no. 1 (Final Report),
TISTR, Bangkok, 2011.

6.2 Development of lontophoresis by Yutthana Tantiwiwat, Songkiat Roddaeng, Songrit
Tanchatchawan, Saichol Sathiandi, Winai Pimpinit, Supat Nualkot and Sininart Sutthidet, Res. Proj. no.
52-13/Sub. no. 6/Rep. no. 1 (Final Report), TISTR, Bangkok, 2011.

7. Alternative energy technology

7.1 Development of Technology for Bio-hydrogen Production by UASB Systme by Pat-
thanant Natpinit, Preecha Ploypatarapinyo, Rewadee Anuwattana, and Tawee Sappinunt, Res. Proj. no. 49-
20/Sub. no. 5/Rep. no. 1 (Final Report), TISTR, Bangkok, 2011.

7.2 Development of Technology for Hydrogen Purification by Rewadee Anuwattana, Pree-
cha Ploypattarapinyo and Patthanant Natpinit, Res. Proj. no. 49-20/Sub. no. 6/Rep. no. 1 (Final Report),
TISTR, Bangkok, 2011.

7.3 Production of 1,3-propanediol (PDO) Using Raw Glycerol, By-Product from Biodiesel
Production Process by Anchana Pattanasupong, Rommanee Wangdeetham, Suparp Artjariyasripong, Sutthirak
Meeploy, Jirapan Srithongkul, Rattanavadee Bantat, Phaisak Anannukul and Sirorat Tungsatitporn, Res.
Proj. no 51- 05/Sub no.5/Rep. no. 1 (Final Report), TISTR, Bangkok, 2011.

7.4 Production of Liquid Fuel from Petroleum Based Derivative Wastes by Romani Wang-

deetham, Prasong Charoenponpithak, Thanes Utistham, Wirachai Soontornrangson, Hiran Jinda and Yutanan
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Singkumma, Res. Proj. no. 51-06/Sub. no. 3/Rep. no. 1 (Final Report), TISTR, Bangkok, 2011.

7.5 Development of the Prototype for Producing Methanol from Syngas Obtained from Biomass
Gasification by Thanes Utistham, Ramanie Wungdheethum, Wirachai Soontornrangson and Prohmsuwan,
Res. Proj. no 51- 07/Sub. no. 3/Rep. no. 1 (Final Report), TISTR, Bangkok, 2011.

7.6 Research and Development on Biomass Energy Production from Algae, Phase 1 by
Teerapatr Srinorakutara, Vishnu Panphan, Ekarat Vutivet, Suthkamol Sutthikul, Yuttasak Rattanasong,
Thapparait Kunhanont, and Chiras Siriniwatkul, Res. Proj. no. 52-15/Sub. no. 2/Rep. no. 1 (Final Report),
TISTR, Bangkok, 2011.

7.7 Research and Development of Biodiesel Production from algae by Chanakan Asasutjarit,
Vishnu Panphan, Thanita Sonthisawate, Nutthavee Teerananont, Thapparait Kunhanont, and Piyanan
Sirsiri, Res. Proj. no. 52-15/Sub. no. 3/Rep. no. 1 (Final Report), TISTR, Bangkok, 2011.

8. Materials technology

8.1 Production of Monomer and/or Polymer of Degradable Bioplastic Potentially Useful
for Thailand, by Somporn Moonmangmee, Duangtip Moonmangmee, Premsuda Saman, Achara Chaiongkarn,
Wiratchanee Kansandee, Preeyaporn Chaiyasat, Amon Chaiyasat, Waraporn Boontung and Chantra
Poonsiri, Res. Proj. no. 51-05/Sub. no. 2/Report no. 1 (Final Report), TISTR, Bangkok, 2011.

8.2 Development of Composite Biomaterial by Chutima Eamchotchawalit, Arisa Jaiyu,
Julaluk Phunnoi, Pasakorn Suebprasit, and Kanungnuch Keawsupsak, Res. Proj. no. 41-05/Sub. no. 3/
Report no. 3 (Final Report), TISTR, Bangkok, 2011.

8.3 Development of Bioceramic for Bone and Teeth Implantation by Siriporn Larpkiattaworn,
Laksana Kreethawat and Siriporn Tongon, Res. Proj. no. 52-13/Sub. no. 4 (Final Report), TISTR, Bangkok, 2011.

8.4 Development of Disposal Material from Biodegradable Plastic by Julaluk Phunnoi,
Pornpen Siridamrong, Arisa Jaiyu, Phanthinee Somwongsa, and Kanungnuch Keawsupsak, Res. Proj.
no. 52-13/Sub. no. 7/Rep. no. 1 (Final Report), TISTR. Bangkok, 2011.

9. Economic evaluation or marketing investigation

9.1 Economic Study on Technologies for Producing High Quality Alternative Fuels from
Wastes by Kulnatee Laohakul, Suphawaee Buaban, Suwit Auchariyamet, Pariyada Visutthipat, and Patcharee
Maneejumras, Res. Proj. no. 51-06/Sub. no. 4/Rep. no. 1 (Final Report), TISTR, Bangkok, 2011.

10. Environmental technology

10.1. Development of Online Total Organic Carbon Analyzer by Sawaeng Gerdpratoom,
Boonchu Leelakajohnjit, Ekachai Thammasat, Songkiat Roddeang, Saichon Satiendee, Boontheun Mong-
kolthalaeng, and Poonyisa Saikeaw, Res. Proj. no. 53-06/Sub. no. 2/Rep. no. 1 (Final Report), TISTR,
Bangkok, 2011.

10.2 Development of Viscometer by Thanit Vairojanawong, Ekachai Thammasat, Anan
Pimpinij, Chaichana Thutprom, Nara Suprapatpoka, Pichayapa Tubtimdaeng, Pisuit Arkom, Somsak Prem-
prasong, Songkiat Roddeang, Boonturun Mongcontalang, Suphat Noungod, Winai Pimpinij, Lilit Disthasorn,
and Saichon Sathiandee, Res. Proj. no 53-06/Sub. no. 3/Rep. no. 1 (Final Report), TISTR, Bangkok, 2011.
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INTERNATIONAL PUBLICATIONS

1. Comparative study of plant oils and extract potency as antimycotics versus antifungal
drugs. (2010) R. Giwanon, U. Rerk-am, P. Limsiriwong, S. Rungsri, T. Srisom and V. Arunpairojana.
NRCT-JSPS Joint seminar “Natural Medicine Research for the Next Decade : New Challenges and Future
Collaboration” , 8-9 December 2010, Thailand, p.219-220

2. Biological activities of the ethanolic extracts of “Long Kong” Lansium domesticum Corr.
fruit. (2010) P. Klungsupya, B. Wannissorn, U. Reak-am, K. Thisayakorn, J. Thongdon-A, S. Laovitthayanggoon,
N. Suthepakul, V. Arunpairojana, and S. Trangvacharakul. NRCT-JSPS Joint seminar “Natural Medicine
Research for the Next Decade : New Challenges and Future Collaboration” , 8-9 December 2010, Thailand,
p.213-214

3. Enzymatic and non-enzymatic antioxidant property of Momordica cochinchinensis (Gac)
fruit. (2010) J. Saenkhum, P. Klungsupya, T. Muangman, V. Arunpairojana, S. Trangvacharakul and W.
Leelamanit. NRCT-JSPS Joint seminar “Natural Medicine Research for the Next Decade : New Challenges
and Future Collaboration” , 8-9 December 2010, Thailand, p.140-141

4. Enzymatic antioxidant activity of isolated protein from “Pigeon pea” Cajanus cajan (L.)
Millsp. (2010) T. Muangman, P. Klungsupya, C. Martwanna and W. Leelamanit. NRCT-JSPS Joint
seminar “Natural Medicine Research for the Next Decade : New Challenges and Future Collaboration” ,
8-9 December 2010, Thailand, p.130-131

5. Antioxidant capability of fruits by photochemiluminescence assay. (2010) N. Suthepakul,
P. Klungsupya, U. Rerk-am, S. Trangvacharakul, V. Arunpairojana, and S. Phornchirasilp. NRCT-JSPS
Joint seminar “Natural Medicine Research for the Next Decade : New Challenges and Future Collaboration”,
8-9 December 2010, Thailand, p.138-139

6. Rotenone content in yam bean seeds (Pachyrhizus erosus) in Thailand. (2010) S. Jarikasem,
S. Muensaen, S. Tanpanich and P. Kavilavas. NRCT-JSPS Joint seminar “Natural Medicine Research for
the Next Decade : New Challenges and Future Collaboration” , 8-9 December 2010, Thailand, p. 329-330

7. DPPH scavenging activity and toxicity to brine shrimp of Callicarpa candicans. (2010)
S. Muensaen, S. Jarikasem, P. Sithisarn, N. Ruangwises, S. Buranapalin and S. Tanpanich. NRCT-JSPS
Joint seminar “Natural Medicine Research for the Next Decade : New Challenges and Future Collaboration” ,
8-9 December 2010, Thailand, p.115-116

8. Evaluation of the waste from cassava starch production as a substrate for ethanol
fermentation by Saccharomyces cerevisiae. (2010) A. Akaracharanya, J. Kesornsit, N. Leepipatpaiboon,
T. Srinorakutara, V. Kitpreechavanich, V. Tolieng. Ann. Microbiol. Published online 15 November 2010.

9. Antimicrobial Extracts from Stephania suberosa. (2010) B. Potduang, B. Fungsin, S.
Tanpanich, A. Srichuay, C. Thepnoi, P. Takerd, P. Kaviravas, M. Kaewduang and A. Tantrawong. NRCT-

JSPS Joint seminar “Natural Medicine Research for the Next Decade : New Challenges and Future
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Collaboration” , 8-9 December 2010, Thailand, p.201-202

10. Supercritical Fluid Extraction of Antimicrobial Extract from Stephania suberosa. (2010)
J. Eiamwat, B. Potduang, B. Fungsin, A. Srichuay, C. Thepnoi, R. Chindachia, M. Kaewduang and S.
Tanpanich. NRCT-JSPS Joint seminar “Natural Medicine Research for the Next Decade : New Challenges
and Future Collaboration” , 8-9 December 2010, Thailand, p.199-200.

11. Skin Irritation Study of the Extracts from Stephania suberosa. (2010) S. Reungpat-
thanaphong, T. Sematong, B. Potduang, C. Thepnoi, P. Kaviravas, R. Chindachia, S. Tanpanich and V.
Arunpairojana. NRCT-JSPS Joint seminar “Natural Medicine Research for the Next Decade : New Challenges
and Future Collaboration” , 8-9 December 2010, Thailand, p.351-352.

12. TLC Fingerprints of Leaf Extracts from Artocarpus heterophyllus var. Fa-Sithong. (2010)
Y. Ngamnon, S. Phasuk, P. Thakolpukdee, B. Potduang, P. Kaviravas and S. Tanpanich. NRCT-JSPS
Joint seminar “Natural Medicine Research for the Next Decade : New Challenges and Future Collaboration”,
8-9 December 2010, Thailand, p.337-338.

13. TLC Fingerprints of Leaf Extracts from Artocarpus heterophyllus var. Rainbat. (2010)
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