











Conceptual design is also one of the important elements in the study of
design for manufaciure or concurrent engineering. Concurrent
engineering entails simultaneous consideration of life cycle activities
involving personnel such as sales, designer, material engineer and
manufacturing engineer. Concurrent engineering was adopted mainly for
the enhancement of quality, reduced time to market and cost. Apart from
conceptual design, other elements of concurrent engineering include
materials selection, design analysis, manufacturing process selection and
design to cost. In materials selection, several prototype computer aided
materials selection systems have been developed to enable designers to
select the most suitable materials for engineering components from
composites. The seleclions of suitoble materials for engineering
components were taking info consideration mechanical, physical and
chemical properties together with economic and manufacturing issues. '
Expert system, analyfical hierarchy process and neural network were
software systems used as platforms for the study of materials selection of

e selected engineering componenis such as bumper system, pedal box
system and engine componenis made from composite materials. As far as design analysis is concerned, analysis of composite hovercraft
hull base was also carried out in detail using finite element analysis software. Design analysis of composite pedal box system was also
performed using finite element analysis and a mould flow analysis software was used extensively in studying the behaviour of material flow
in mould for injection moulding of a clutch pedal.

Research in composites still has a long way to go...from the gigantic industry in cerospace to common household appliances. In the journey
to fully discover their full potentials, many have benefited along the way...thanks to the continuous effort and dedication of our researchers.

1. S. M. Sopuan and |. M. Mujtaba, 2009. Chapter 12, Development of a Prototype
Computational Framework for Selection of Natural Fibre Reinforced Polymer Composite
Materials using Neural Network, in S. M. Sapuan and I. M. Mujtaba (eds.), Composite
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Francis Group LLC), Boca Raton, Florida, USA, 317-339.
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are chiefly derived

from Europe and North America ond there are only o few reports from
Asia. As a result, there is an urgent need to identify sources of PBDEs in the
Asian region.

Mussel samples were used in this study to measure the levels of
polybrominated diphenyl ethers (PBDEs) and organochlorines (OCs) in the
coastal waters of Asian countries like Cambodia, China, Hong Kong, India,
Indonesia, Jopan, Korea, Malaysia, the Philippines, and Vietnam. PBDEs
were detected in all the samples analysed, and the concentrations ranged

Coupled with economic development, an escalation in agricultural and from 0.66 to 440 ng/g lipid wt. Apparently higher concentrations of PBDEs
industrial activities in Asia has resulted in the increased in production and were found in mussels from the coastal waters of Korea, Hong Kong,
usage of vorious chemicals in this region. Among the organic China, and the Philippines, which suggests that significant sources of these
contaminants of current interest and concern, recent evidence has chemicals exist in and around this region. With regard to the composition
confirmed that the brominated flome retardants (BFRs), like of PBDE congeners, BDE-47, BDE-99, and BDE-100 were the dominant
polybrominated diphenyl ethers (PBDEs), are ubiquitous environmental congeners in most of the somples. Among the OCs analysed,
pollutants and are similar in physicochemical properties to a number of concentrations of DDTs were the highest followed by PCBs > CHLs > HCHs
other persistent organic pollutants (POPs). PBDEs have been commonly > HCB. Total concentrations of DDTs, PCBs, CHLs, and HCHs in mussel
used in furniture (polyurethane foam), wire and cable insulation, samples ranged from 21 to 58 000, 3.8 to 2000, 0.93 to 200, and 0.90
electronics and computers (high impact polystyrene), etc. Over the past to 230 ng/g lipid wt., respectively. High levels of DDTs were found in
decade, several environmental monitoring programmes have indicated mussels from Hong Kong, Vietnam, and China; PCBs were found in Japan,
increasing levels of several tetra- to deco-BDE isomers in sediments, bird Hong Kong, and industrialised/urbanised locations in Korea, Indonesia,
eggs, marine mammals, and human fissues. Increasing concentrations of the Philippines, and Indio; CHLs were found in Jopan and Hong Kong;
PBDEs in the environment have been attributed to several causes, including HCHs were found in India and China. These countries seem to play a role
increased disposal of outdated elecironic equipment (2) and volafile losses as probable emission sources of corresponding contaminants in Asia and,
from products in use. Due to the widespread use of these compounds as in turn, may influence their global distribution.

1. E. L. Teuten, J. M. Saquing, D. R. U. Knappe, M. A. Barlaz, S. Jonsson, A. Bjdrn, S. J. Rowland, R. C. Thompson, T. S. Galloway, R. Yamashita, D. Ochi, Y. Watanuki, C
Moore, P H. Viet, T. S. Tana, M. Prudente, R. Boonyatumanond, M. P Zakaria, K. Akkhavong, Y. Ogata, H. Hirai, S. Iwasa, K. Mizukawa, Y. Hogino, A. Imamura, M. Saha
and H. Tokado, 2009. Transport ond Release of Chemicals from Plastics to The Environment and to Wildlife. Philosophical Transactions of the Royal Society B: Biological
Sciences, 364, 1526, 2027-2045.

2. Y. Ogata, H. Takada, K. Mizukawa, H. Hirai, S. lwesa, S. Endo, Y. Mato, M. Saha, K. Okuda, A. Nokashimo, M. Murakami, N. Zurcher, R. Booyatumanondo, M. P. Zakarig,
L. Q. Dung, M. Gordon, C. Miguez, S. Suzuki, C. Moore, H. K. Karapanagioti, S. Weerls, T. McClurg, E. Burres, W. Smith, M. V. Velkenburg, J. S. Lang, R. C. Lang, D. S
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Distribution of Polycyclic Aromatic Hydrocarbons (PAHs) and Phenolic Endocrine Disrupting Chemicals
in South and Southeast Asian Mussels. Environmental Monitoring ond Assessment, 135, 1-3, 423-440.
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Science and Technology, 34, 7, 1189-1196.
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Figure 1: SOAP Implementation in Residential Management for
Smart Home Systems

Smcri home systems, the next gigantic leap in the field of remote
monitoring, has become an important emerging research field in recent
times. In the past decade, research on smart homes has been gradually
moving fowards application of ubiquitous computing, tackling issues on
device heterogeneity and interoperability. A smart home adjusts its
function to the inhabitant’s need according to the information it collects
from inhabitants, the computation system and the context. Smart home
systems and appliances increasingly confribute towards dota-intensive
environment, resulting in few problems of management and operation
issues. The first obstacle is due fo existence of heterogeneous devices in
smart home systems, number of gateways grows up drastically with
regard of protocols, standards and networks to be connected. The
second problem is the differences in hardware, operating systems,
programming language and resources accepted by smart home
systems operation especially in home appliances control. The key factor
is to solve the interface between external information networks and the
smart home using @ common gateway control which could cater for all
type of home appliances. One potential solution is through Web
Services technology which can provide vendor among applications,
services and devices. Web Services revolutionized how software
interacts regardless how the applications were built or the platform on
which they run as well as reducing lifetime cost for home dwellers. The
use of Web Services technology provides a degree of flexibility and
dynamic scalobility of managing ond odding home appliances of
different genre in smart home systems for daily interoperation. In Web
Services, instructions are based on the Simple Object Access Protocol or
widely known as SOAP technology. SOAP technology is based on
Extensible Markup Language (XML) that provides standard network
communications between software enfifies. It functions as

® BRONZE Malaysian Technology Expo (MTE 2008)
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Figure 2: 15 Channel Triggering Unit

general-purpose protocol for sending messages from one application
to another. Using SOAP technology, Web Services can be invoked by
turning a service invocation info XML message format, exchange the
message and finally turn the XML messoge format into actual service
invocation. SOAP  fechnology encbles cross-plotform and
inferoperability support for heterogeneous systems as well as legacy
systems supporis in home environment by reducing the cost of new
system deployment. A residential management system prototype using
SOAP and Web Services as message exchange mechanism developed
to solve the interoperation of heterogeneous appliances in smart home
systems. The prototype was developed consisting of 15 feedback
channels defined with SOAP messages for heterogeneous systems
operation. If the residentiol management system experiences server
downtime, it can still be controlled using alternate control mechanism
with GSM network via SMS Module locally and remotely. This system
offers a complete, bi-directional control and monitoring of smart home
systems in an interoperable fashion. This technology can be integrated
with other home services or safety-critical sub-systems that are
compliant with Ethernet infrastructure such fire alarm system, CCTV
system, intrusion system and building management to provide joint
execution of tasks and interoperability using Web Services.

1. T. Perumal, A. R. Ramli and C. Y. Leong, 2008. Design and
Implementation of SOAP-based Residential Management for Smart
Home Systems. Consumer Electronics, IEEE Transactions on, 54,
453-459.

2. T. Perumal, A. R. Ramli, C. Y. Leong, S. Mansor and K. Samsudin,
2008. Interoperability for Smart Home Environment using Web
Services. International Journal of Smart Home, 2, 4, 1-16.

3. T. Perumal, A. R. Ramli and C. Y. Leong, 2008. SOAP-based
Residential Management. IEEE International Workshop of Digital
Infotainment and Visualisation (IWDTV), Universiti Malaysia
Terengganu-NTU Singapore.

4. T Perumal, A. R. Ramli, C. Y. Leong, S. Mansor and K. Samsudin,
2008. Interoperability among Heterogeneous Systems in Smart
Home. IEEE International Conference on Signal Image Technology
and Internet Based Systems (SITIS 2008).

5. T. Perumal, A. R. Ramli, C. Y. Leong, S. Mansor and K. Samsudin,
2008. Interoperable Smart Home Systems using Web Services.
International Conference on Science and Technology (ISCTIE2008),
Universiti Teknologi MARA.
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Kuih Bijan (sesame crackers) is a popular Malay traditional food
made of glutinous rice flour, sugar, eggs and water. In the
traditional production of Kuih Bijan,.there are several stages
involved: dough preparation, dough shaping, coating the dough
with sesame and finally, frying the dough. The most difficult part
is at the second stage, which is to form the dough into small round
shape. This is because the dough is quite sticky and thus making
the process even more complicated. Hence, a Kuih Bijan machine
was designed and developed in order to solve this problem.

A Kuih Bijan machine, which is intended for the small scale
industry, was designed as a continuous process and is divided into
three main functions: extrusion of the dough; cutting the dough;
shaping and coating the dough with sesame seeds. The
operational process is simple. The kuih bijan dough will be fed
into the extrusion section, and then the dough is shaped through
a die. The stainless steel cutter will then cut the dough and the

Collecting Kuih Bijan ball
Figure 1: Traditional Method for Making
Kuih Bijan
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Collecting Kuih Bijan ball

Figure 2: The Simple Process using the
Kuih Bijan Machine
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Kuih Bijon ball will be collected and coated with sesame in the
rotating drum. This machine is able to reduce the manual
handling time, hygienic and consistent in producing quality
product. Sensory evaluation on the Kuih Bijon produced by this
machine shows that there is no significant difference in term of its
taste and texture compared to the manually-produced Kuih Bijan.

Department of Process and Food Engineering, Faculty of Engineering, Universiti Putra Malaysia, 43400 UPM, Serdang, Selangor, Malaysia
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Mobile IPvé6

— The Latest Network

HA address: 2404:48:2::4 is no data protection method when MN moves from one network fo another, in
RFC 3775.

MIMOS: 2407:4000:2000:312::2

The present invention provides a method to improve the data-security and
handover delay in Mobile IPvé so as to offer uninterrupted on-line experience
in network applications such as in entertainment, games, video conferencing or
video streaming while on the move. Besides that, it also provides secured
communication in the network in terms of data integrity.
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An enhanced micro mobility handover algorithm is developed on top of mobile
IPvé. This method solves the problem of long delay and packet loss incurred
during handover through enhancement of handover manogement in Mobile
IPv6. Then an enhanced security olgorithm for Mobile IPvé haos been
developed and implemented fo overcome the problems that occur by
Man-In-The-Middle (MITM) attacks (or any foreign attacks) against route
optimization. This algorithm is able to detect and prevent all attacks from
modifying the data that can significantly improve the data security.
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Figure 1: Layout of IPvé Network Connection to MIMOS always expected to -

Gateway: 2404:28:2::1
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The Internet is a worldwide, publicly accessible system of inferconnected 84.43% reduced Figure 2: Detection and Prevention Algorithms
computer networks that transmit data by packet switching using standard handover and
Internet Protocol (IP). The Internet has brought along with a new way of doing packet delays respectively.
business and in leisure.
Today maobile population requires equally mobile, dependable and reliable ICT 1. S.A. AlTalib, B. M. Ali, S. Khotun and S. Subramaniom, 2007. Improving the
system that ollows them to cccess information on the move, multicost, and Multicast State Scalability in Internet Routers by Integrating Hash Algerithm with
many other requirements. With such o demand, the Internet has to evolve fo Recursive Unicast. Journal of Network ond Computer Applications, Elsevier
cater for the various needs of the population. IPv6 haos been introduced to Science, UK, 30, 1445-1454.
overcome the shortcomings of traditional IP (IPv4) and to exchange data across . I ) )
o packet-switched internetwork. 2. Y.C.Eu,S. Khatun, B. M. Ali and M. Othman, 2008. Multicast, Hierarchical and

Fast Handover In Mobile Ipvé Wireless Network - A Test-bed Experience.
International Journal of Computers and Applications, ACTA Press/IASTED, 30,

IPvé is intended to provide more addresses for network devices with some 3 207-212

features as larger address space (128 bits), signalling security (IPsec), seamless
mobility support, stateless auto-configuration of hosts and multicast. Mobile 3. A. Mehdizadeh, S. Khatun, B. M. Ali, R. 5. A. R. Abdulloh and G. Kurup, 2008.
IPvé allows roaming of users seamlessly from one network fo another. Security Enhancement of Route Optimisation in Mobile IPvé6 Wireless Networks:
A Test-bed Experience. Communications in Computer and Information Science

Mobile IPvé (MIPvé) mechanism requires some handover algorithm when it Series, Advances in Computer Science ond Engineering, Springer Berlin

changes its point of aftachment in the Internet. This causes MIPvé to incur long Heidelberg, 6, 153-159.

deloys and high signaling load to the backbone networks ond the attendant

packet loss. This limitafion is due to the lack of hierarchy and fost handover in 4. A. Mehdizadeh, S. Khatun, B. M. Alj, R. S. A. R. Abdulloh and G. Kurup, 2008.
the MIPvé mobility management and because it uses the same mechanism for Security Enhoncement of Route Optimisation in Mobile IPvé Networks.
both macro and micro mobility. International Reviews on Computers and Software (IRECOS), Praise Worthy

Prize, 3, 1, 1-10.
One major component in MIPvé that is needed to be considered is the security ; . : S
for most messages. The Internet Engineering Task Force (IETF) has developed 5. S Al‘TC'I'b' B. M. Ali and S. thi_””' 2006. Infegrafing Multicasting and Hc}&h
the IPsec protocol to protect the signalling only due to its high processing power AMabetiny i Supped | st Mehil Jiniaticndll A Sati ol et intermating
requirement. Hence, there is a serious challenge to secure MIPvé data as there Tochotoly WANIY) 921y 93-01CLI ESSC ;-
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RESEARCH UPDATE

Understanding Microglia:

The Immune Cells of the Central Nervous System

The cellular
compartment of the
central nervous
system (CNS)
consists of

neurones and glia.
Whilst neurones
fire electrical
impulses to
transmit messages,
glia were classically
thought to be mere
‘connective  tissue’
of the brain. This Figure 1: Adult Microglia in Culture Stained
notion no longer with FITC-tagged Lectin and DAPI

holds true.

Astrocytes, oligedendrocytes and microglia are now known to have
specific functions within the complex CNS microenvironment.

Microglia are the resident macrophages of the CNS. They scavenge
brain tissue, acting as sensors that monitor the wellbeing of the CNS
milieu. When the brain is stressed or injured, microglio assume an
activated phenotype to launch an inflammatory attack on the
assailant. To do this, activated microglia proliferate, upregulate
expression of inflammatory receptors, produce inflammatory
mediators and become phagocytic.

As with all inflammatory responses, this attack is a double-edged
sword. While short-term inflammation clears infection and leads to
healing, prolonged inflammation can backfire and result in
undesirable tissue and cell damage in the host. These consequences
are particularly threatening for the CNS as neurones have a limited
capacity for repair. It is this delicate balance between the physiological
and pathological role of microglia that strikes our interest.

The role of microglia in neuroinflammation and approaches to
control its responses are the crux of our work. We have developed
microglia cell cultures from rats of age 3 days postnatal fo 3 years to
study the effects of aging on microglial responses. Various
improvisations to the culture technique, including coating culture
flasks with a polymer matrix and supplementing culture media with
the mitogen macrophage colony-stimulating factor, were necessary to
‘coax’ adult cells into proliferation in culture.

ptory responses of microglia, we

days: (1) coculturing microglia

with mesenchymal stem cells (MSC) and (2) treating microglia with
tocotrienols. The basis of the first approach is that MSC have been
shown to suppress activities of other immune cells, including T and B
cells. In our work, we show that mouse bone marrow-derived MSC
inhibits proliferation of microglia before and after activation by 53.5%
and 35.5% respectively (p<.05). Expression of CD40O, a crucial
costimulator for the antigen - presenting capacity of microglia, also
reduces in presence of MSC. Interestingly, we also report cross-talk
between the two cell types, in that activated microglia encourage MSC
to produce nitric oxide. The physiological significance of this remains
to be determined. In the second approach, tocotrienols have long
been shown to be anti-inflammatory and there is literature to
demonsirate their protective properties in neurones. Similar data is
lacking for microglia, and we are working together with Carotech Bhd
using focotrienols isolated from palm oil to determine whether
tocotrienols can limit the inflammatory activities of microglia.
Preliminary results indicate that the delta tocotrienol fragment reduces
production of inflammatory mediators by microglia.

The neurone has long held the attention of neuroscientists. By seeking
to understand microglial responses to stress, the therapeutic promise
of limiting inflammatory reactions and tissue damage within the CNS
is probable.

1. S. Vidyadaran, Y. Y. Ooi, H. Subramaiam, A. Badiei, M. Abdullah, R.
Romasamy ond H. F Seow, 2009. Effects of Macrophage
Colony-stimulating  Factor on  Microglial  Responses to
Lipopolysaccharide and Beta Amyloid. Cellular Immunology, 259, 1,
105-10.

2. C.K.Tong, S. V. H. Pour, S. Vidyadaran, S. Y. Latifah, H. F Seow and
R. Rajesh, 2007. Human Bone Marrow-derived Mesenchymal Stem
Cells Suppress T Cell Proliferation by Inducing Cell Cycle Arrest.
Malaysian Journal of Medicine and Health Sciences, 4, 1, 41-50.

3. R. Ramasamy, F Dozzi, C. K. Tong, S. Vidyadaran and H. F Seow,
2008. The Immunosuppressive Effect of Human Bone Marrow-derived
Mesenchymal Stem Cell Targets T Cell Proliferation but Not its Effector
Functions. Cellular Immunology, 251, 2, 131-6.

4. Y. Y. Ooi, R. Ramasamy and S. Vidyadaran, 2008. Mouse Bone
Marrow  Mesenchymal Stem Cells Acquire CD45-CD106+

Immunophenotype only at Later Passages. Med. J. Malaysia. 63 Suppl
A: 65-6.
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This is the fifth part of the continuing series of this feature article.
The fourth part was published in Synthesis Issue 24 (March 2009). N

Guidelines for Pollution in Drinking Water

Mohammad Reza Mohammad Shafiee, Mohamad Pauzi Zakaria, Nayon Deep S. Kanwal, Mahyar Sakari, Pourya Shahpoury Bahry and Alireza Riyahi Bakhtiari

Water pollution is one of the major and serious health threats to the environment as well as human beings. There are several pollutants that
are a threat to the drinking water and they can be classified in six categories, i.e.:

microorganisms;

disinfectants;

disinfection byproducts; .
inorganic chemicals;

organic chemicals; and

radio nuclides.

These form the potential pollutanis to human drinking water worldwide. The current guideline provides necessary information on these
threats. The first three categories have been covered in the previous issue(s) of Synthesis. Information on the fourth category that focuses on
Inorganic chemicals is provided in this issue.

Chromium

Chromium is a metal found in notural deposits as ores containing other elements. The greatest use of chromium is in metal alloys such as
stainless steel; protective coatings on metal; magnetic tapes; and pigments for paints, cement, paper, rubber, composition floor covering
and other materials. lts soluble forms are used in wood preservatives.

Short-term: US-EPA has found chromium to potentially cause the following health effects when people are exposed fo it at levels above the
MCL for relatively short periods of time: skin irritation or ulceration.

Long-term: Chromium has the potential to cause the following effects from a lifetime exposure at levels above the MCL: damage to liver,
kidney circulatory and nerve tissues; skin irritation.

Though chromium occurs in nature mostly as chrome iron ore and is widely found in soils and plants, it is rare in natural waters. The two
largest sources of chromium emission in the atmosphere are from the chemical manufacturing industry and combustion of natural ges, oil,
and coal.

Copper
Copper is a metal found in natural deposits as ores containing other elements. It is widely used in household plumbing materials.

Short- and long-term effects: Copper is an essential nutrient, required by the body in very small amounts. However, US-EPA has found
copper to potentially cause the following health effects when people are exposed to it at levels above the Action Level. Short periods of
exposure can cause gastrointestinal disturbance, including nausea and vomiting. Use of water that exceeds the Action Level over many years
could cause liver or kidney damage. People with Wilsons disease may be more sensitive than others to the effect of copper contamination
and should consult their health care provider.

Copper may occur in drinking water either by contamination of the source water used by the water system, or by corrosion of copper
plumbing. Corrosion of plumbing is by far the greatest cause for concern. Copper is rarely found in source water, but copper mining and
smelting operations and municipal incineration may be sources of contamination.

Cyanide

Cyanide is a carbon-nitrogen chemical unit which combines with many organic and inorganic compounds. The most commonly used form,
hydrogen cyanide, is mainly used to make the compounds needed to make nylon and other synthetic fibres and resins. Other cyanides are
used as herbicides.

Short-term: US-EPA has found cyanide to potentially cause the following health effects when people are exposed to it at levels above the
MCL for relatively short periods of time: rapid breathing, tremors and other neurological effects.

Long-term: Cyanide has the potential to cause the following effects from a lifetime exposure at levels above the MCL: weight loss, thyroid
effects, nerve domage.

The major cyanide releases to water are discharges from metal finishing industries, iron and steel mills, and organic chemical industries.

Releases to soil appear to be primarily from disposal of cyanide wastes in landfills and the use of cyanide-containing road salts. Chlorination
treatment of some wastewaters can produce cyanides as a by-product.

Lead

Lead, a metal found in natural deposits, is commonly used in household plumbing materials and water service lines. The greatest exposure
to lead is swallowing or breathing in lead paint chips and dust.
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But lead in drinking water can also cause a variety of adverse health effects. In babies and children, exposure to lead in drinking water above
the action level can result in delays in physical and mental development, along with slight deficits in attention span and learning abilities. In
adults, it can cause increases in blood pressure. Adults who drink this water over many years could develop kidney problems or high blood
pressure.

Lead is rarely found in source water, but enters tap water through corrosion of plumbing materials. Homes built before 1986 are more likely
to have lead pipes, fixtures and solder. However, new homes are also af risk: even legally “lead-free” plumbing may contain up to 8 percent
lead. The most common problem is with brass or chrome-plated brass faucets and fixtures which can leach significant amounts of lead into
the water, especially hot water.

Mercury :

Mercury is a liquid metal found in natural deposits as ores containing other elements. Electrical products such as dry-cell batteries,
fluorescent light bulbs, switches, and other control equipment account for 50% of mercury used.

Short- or Long-term: US-EPA has found mercury to potentially cause the following health effects when people are exposed to it at levels
above the MCL for relatively short periods of time: kidney damage.

Mercury is unique among metals in that it can evaporate when released to water or soil. Also, microbes can convert inorganic forms of
mercury to organic forms which can be accumulated by aquatic life.

Nitrates / Nitrites

Nitrates and nitrites are nitrogen-oxygen chemical units which combine with various organic and inorganic compounds. Once taken into the
body, nitrates are converted into nitrites. The greatest use of nitrates is as a fertiliser.

Short-term: Excessive levels of nitrate in drinking water have caused serious illness and sometimes death. The serious illness in infants is
due to the conversion of nitrate to nitrite by the body, which can interfere with the oxygen-carrying capacity of the child’s blood. This can be
an acute condition in which health deteriorates rapidly over a period of days. Symptoms include shoriness of breath and blueness of the
skin.

Long-term: Nitrates and nitrites have the potential to cause the following effects from a lifetime exposure at levels above the MCL: dieresis,
increased starchy deposits and hemorrhaging of the spleen.

Selenium

Selenium is a metal found in natural deposits as ores containing other elements. The greatest use of selenium compounds is in electronic
and photocopier components, but they are also widely used in glass, pigments, rubber, metal alloys, textiles, petroleum, medical therapeutic
agents, and photographic emulsions.

Short-term: Selenium is an essential nutrient af low levels. However, US-EPA has found selenium to potentially cause the following health
effects when people are exposed to it at levels above the MCL for relatively short periods of time: hair and fingernail changes; damage to
the peripheral nervous system; fatigue and irritability.

Long-term: Selenium has the potential to cause the following effects from a lifetime exposure af levels above the MCL: hair and fingernail
loss; damage to kidney and liver tissue, and the nervous and circulatory systems.

The toxicity of selenium depends on whether it is in the biologically active oxidised form, which occurs in alkaline soils. These conditions can
cause plant uptake of the metal to be increased. It is known that selenium accumulates in living tissues.

Thallium

Thallium is @ metal found in natural deposits as ores containing other elements. The greatest use of thallium is in specialised electronic
research equipment.

Short-term: US-EPA has found thallium to potentially cause the following health effects when people are exposed to it at levels above the
MCL for relatively short periods of time: gastrointestinal irritation; nerve damage.

Long-term: Thallium has the potential fo cause the following effects from a lifetime exposure at levels above the MCL: changes in blood
chemistry; damage to liver, kidney, intestinal and testicular tissues; hair loss.

Thallium does not long persist if released to water, but does have a strong tendency to accumulate in aquatic life. If released to land, it may
bind to alkaline soils, but may otherwise migrate to ground water.

...to be continued in Synthesis Issue 26, September 2009
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I saved. In addition, handling costs |

Ir. Prof. Dr. Norman Mariun and his ‘Energy-saving
Pasteuriser’ team after the press conference.

Energy-saving Pasteuriser

An energy-saving pasteurising
machine managed to win a gold
medal at the International Trade
Fair Ideas-Inventions-New Product
Exhibition (IENA  2008) in
Nuremberg, Germany.

The paosteurising heater machine,
with the use of the ohmic heater,
enables end-users fo pasteurise
food and save energy at the same
time. This is definitely beneficial for
the huge application in the food
and beverage industry and haos
been cleverly invented by a group
of Universiti Putra Malaysia (UPM)
researchers.

The team research leader, Ir. Prof.
Dr. Norman Mariun from the
Faculty of Engineering, said thaot
the machine is able to create its
own heat energy and hasten the
increase in temperature which can
be transferred to the food.

“The pasteurised product will
become very hot within 20-30
minutes compared to a
conventional heater which uses
excessive heat and eleciricity.”

“This process is able to reduce
production costs because industry
members do no need to use costly
steam boilers,” he said further ot

the UPM's Research Findings
Promotion event held ot UPM
recently.

He odded thot pasteurising will not
only decrease microorgonismic
activities, which cause food fo
spoil, but also enable food to be
kept longer at lower temperatures.

“The device is also more cost
efficient since as much as 30 to 60
percent of capital cost could be

—

would be 50 - 75 percent lower
and fuel energy between 10 to 50
percent lower,” he said.

Ir. Prof. Dr. Norman, whose team
took two years to complete the
research, stoted that the ohmic
posteuriser system could be
dismantled and reassembled in
easy, portable parts.

“This pasteurising machine is most
suitable for Small and Medium
Indusiry Entrepreneurs who are
constantly seeking alternatives in
saving operational costs,” he said.

S S —

Prof. Dr. Basyaruddin, from the
Faculty of Science of Universiti
Putra Maloysia (UPM), won a
Special Jury Prize on National
Intellectual Property Day through
his product called ‘The Sustainable
and Solventless Surface Coatings’,
which is a tfoxic-free formulation
produced from environmentally-
friendly chemical technology and
biotechnology surrounding wood
or fibre in the electronic and
domestic industry.

. -
— - - A

Prof. Dr. Mohd Basyaruddin and Prof. Dr. Yaakob with their

“The transparent coating is able
to maintain the original surface
and withstand abrasions and
effects to chemical exposure,” he
said.

Meanwhile, the Director of the
Holol Research Insfitute of
Universiti Putra Malaysia (UPM),
Prof. Dr. Yookob Che Man,
earned a Special Jury Prize for his
product, ‘The Rapid Analytical
Technique for the Detection of

teams showing their certificates.

Geneva

Universiti Putra Malaysia’s (UPM)
scientist, Assoc. Prof. Dr. Sda'ari
Mustapha won a gold medal for his
product, ‘New Prospective
Polyurethane Clay Nanocomposites
for Fire Retardant’, a layer to be
applied on concrete or wood that
acts as a fire retardant during the

37th International Exhibition of
Inventions, New Techniques ond
Products (INTPG) in Genevg,

Switzerland, recently.

“The product invention is due to the
rise of doubt on the usage of fire
extinguishers and also driven by the
increasing concern of building’s
safety from ferrorists’ sobotage.
Hence, the demand for
nanocomposite is deemed to be
increasing in the future,” he said.

He exploined thot the product is
created using the green technology
of polyurethane nanocomposite
generated from seed oil.

Dr. Soari also bagged o silver
medal for his research entitled
‘Application of A Newly Synthesised

Malaysian Wins Gold in

Poly (Nipam) by Electron Beam
Irradiation for Affinity Precipitation
of Valuable Enzyme’.

A silver medal also went to a
lecturer from the Department of
Food Technology, Faculty of
Technology ond Food Science
Technology, Prof. Dr. Jamilah Bakar,
for her product colled ‘Halal
Collagen from Freshwater Fish
Skins'.

She said the research that produced
Halal collogen from freshwater fish
skins has been widely used os core
ingredients in the processing
formulae of the food, pharmacy
and cosmetic industry.

A bronze medal
researcher from
Crops Loboratory, |Institute of
Tropical Agriculture, Assoc. Prof.
Datin Dr. Siti Nor Akmar Abdullah
with her product “Leof-specific
Promoter from Oil Palm for Driving
Leof-specific Expression in
Transgenic Plants”.

weni to a
the Plantation

Non-Halal Leather and Leather
Products’, which is o new ond
quicker method of detecting pig
skin in leather products.

These items, which are forbidden
in Islom, are detecled using the
‘Fourier Transform Infrared’ (FTIR)
Spectroscopy and ‘Scabbing
Electron Microscope’ (SEM) in
order to assist Halal accreditation
agencies such os the Department
of Islamic Development Malaysia
(JAKIM) and the Halal Industry
Development (HDC).

The two scientists hod been
awarded the Special Jury Prizes
on the National Intellectual
Property Day 2009 (HHIN)
recently.

The awards were given out by the
Minister of Domestic Trade and
Consumer Affairs, Datuk Seri
Ismail Sabri Yoakob, af the prize
giving ceremony organised by the
Ministry of Domestic Trade and
Consumer Affairs and the
Intellectual Property Corporation
Malaysia (MylPO).

15 |  Issue 25 * 2nd Quarter * June 2009 *




Reportage NEWSBRIEFS

The World First

Prof. Yaakob: ‘The first Halal
Scientist’.

By having the main focus of
ensuring that the country has the
best standard of Halal system in the
world in oddition to being
supportive to the cause, Prof. Dr
Yaakob Che Man, the Director of the
Halal Research Institute, Universiti
Putra Malaysia (UPM), has recently
managed to be accredited os the
first scientist to receive the Holal
Scientist Award at the World Halol
Research Summit 2009.

“My studies and research are
strongly influenced by recurring
issues that have constontly plagued
the Holal industry and focusing on
solving the problems faced. These
efforts have been going on for the
post fen yeors in developing the
Halal industry,” he said.

According to Dr. Yaakob, various
advanced equipments, such as the

‘4 Dimensional Gas
Chromatography Time of Flight
Mass Spectrometer’ (4D

"l | B e~ ° n =
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GC-TOF-MS), ‘Fourier Transform
Infrared Spectrometer’ (FTIR), ‘High
Performance Liquid
Chromatography’ (HPLC), ‘Gas
Chromatography Flow lon Detector’
(GC-FID), ‘Electronic Nose'
(E-Nose), ‘Differential Scanning
Calorimeter’ (DSC), conventional
PCR and Real Time machines, as
well ‘s the ‘Microplate Reader’, are

used fo trace the prohibited sources.

He said further that the accreditation
is based on the vaorious studies and
research done to trace products
coniaining harom or forbidden
sources in food, cosmetics and
pharmaceutical products, which are
strongly prohibited according to the
Islamic Law.

“It has olso become a method to
ensure that the content in the
various products are cerfified as
being sofe and therefore Halal
certified and trusted all over the
world,” he said.

Dr. Yookob added that researches
conducted at the Halal Product
Research Institute involved
analysing food which contained
gelatine, fat, pork ond food
containing alcohol.

By detecting the swine DNA through
Real-Time PCR (Polymerase Chain
Reaction), researchers were also
owarded the National Intellectual
Property Awards 2009 (AHIN'09)
and also the Eureka Awords in
Brussels, Belgium, recently.

His accreditation was awarded by
Datuk Seri Najib Tun Rozak, the
Prime Minister of Malaysia ot the
MATRADE Exhibition and
Convention Centre, Kuala Lumpur,
in conjunction with the Malaysia
International  Halal  Showcases
(MIHAS) and the World Halal
Research Summit 2009.

 Cancer: Early Detection Saves Thousands of Lives |

Beneficial Microbe and Gene
Snaich a Gold Medal at ITEX

2009

Universiti Putra Malaysia (UPM)
seized a gold medal ot the
Invention, Innovation and
Technology Exhibition (ITEX) held
recently in  Kuola  Lumpur
Convention Centre (KLCC).

Dr. Sieo Chin Chin, from the
Institute of Bioscience UPM,
proudly wolked oway with the
prize for her product ‘Ruminants to
Poultry: Beneficial Microbe aond
Gene'.

The Deputy Director of the
Promotional Division, Research
Management Centre UPM, Assoc.
Prof. Dr. Irmowati Ramli stated that
UPM won a gold medal, four
silvers and four bronzes during the
annual exhibition.

“Prof. Dr. Fakhru'l-Razi Ahmadun,
from the Faculty of Engineering,
won two silver medals, whilst Dr.
Zanarich Abdul Majid (Faculty of
Science) and Mohd. Shahrizal
Dolah (Faculty of Design and
Architecture) won silver

respectively,” she said.

The bronze medals went to Prof.
Dr. Razak Alimon from the Faculty
of Agriculture, Prof. Ir. Dr. Mohd.
Amin Mohd. Soom (Faculty of
Engineering), Dr. Nor Azah Yusof
(Faculty of Science) and Assoc.
Prof. Dr. Johnson Stanslos
(Institute of Bioscience).

“Dr. Nor Azah Yusof was also
owarded with the Maloysia
Innovative Product Award with the
product ‘ImprintSorb for Selective
Removal of Hg (ll)' during the
exhibition,” she added.

ITEX received 577 participations
that put to coniest research
products from 66 organisations of
local or international public and
private sectors. The event was
co-organised by the Ministry of
Science, Innovation and
Technology (MOSTI), Ministry of
Higher Education (MOHE) along
with  Ministry of Malaysian
Education (KPM).

The usage of the new invented component

called ‘Wire Mesh Collimator’ can enhance
the existing nuclear imoging machine in

| detecting cancer’s cells activity in small sizes

or at early stages.

Dr. M. Igbal Saripan from the Computer and
Communications Engineering Depariment,
Foculty of Engineering, Universiti Putro
Malaysia (UPM), is the inventor of the new
component.

According to Dr. Igbal, his collimator alters
the conventional equipment in the ‘Single
Photon Emission Computed Tomography’
(SPECT) nuclear imaging device which is
currently being used in Europe and the United

UPM representative is entertaining judges confidently.

States. The ‘Wire Mesh Collimator’ weighs
3%kg and 51kg compares to the conventional
collimator which weighs 100kg.

Dr. Igbal, whom took about seven years since
2002 to finish his research, has earned a
gold medal at the Salon International Des
Inventions 2008 Exhibition in Geneva and
received the juries’ special credit.

“The collimator wos chosen becouse it
contains more nuclear to detect any changes
in the human body cells octivity using the
Exact Monte Carlo Method,” he eloborated.

“The existing collimator currently used by
hospitals worldwide can only detect 10 mm

Dr. Igbal explains enthusiastically about his

collimator to the media.
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A New Hope for the Kota Marudu

Community

A thorough check on the water
quality of Kota Marudu’s rivers.

The poveriy rate af about 37.1%, the
lack of optimum usage of mangrove
and coost resource, threats from
humans’  aclivities,  insufficient
resources and development
management plan of the mangrove,
coastline and fisheries’ activities, and
the lack of proper infrastructure are
the main problems of the Kota
Marudu community.

According fo government
depariments and non-governmental
organisation, currently there is no
source of expertise and financial
help is also another major problem
to in order to improve its livelihood.

Due to these problems, a group of
Universiti  Putra  Malaysia  (UPM)
researchers have conducted o
research on the biodiversity and the
socio-economy of the community in
the external area of the coastal of
Kota Marudu, Sabah, to improve
their livelihood recently.

Prof. Dr. Fatimah Yusof, the research
programme leader, said their main
objective is to improve the livelihood

cancer cells but my collimator can
detect 1mm cells,” he soid fo the
medio during the 2009 UPM Research
Finding Promotion Ceremony.

Dr. Igbal also said that hospitals do
not have to spend RM5 million fo buy
a new machine but only spend
RM30,000 in changing the collimator
machine and the price will vary with
commercialisation companies.

The invention also earned the
Chairman Award, a gold medal from
the Malaysian Nuclear Agency, and o
siver medal in the Malaysian
1 Technology Expo 2007.

of the Kota Marudu society through
the coost mangrove resource
management and efficient fishing
activities.

“This research opens up
opperiunities and economic
activities that can be run by the
government or related agencies such
as mangrove and
environmental-based tourism,” she
said.

The Vice Chancellor of UPM, Prof.
Dafuk Dr. Nik Mustapha R
Abdulloh, was also a member of the
project. The project is funded by the
National Oceanography Division
(NOD), Ministry of Science,
Technology, and Innovation (MOSTI)
under the Science Fund.

According fo Dr. Fatimah, the project
is divided into three separate
projects. The first project is to work
on the ecosystem and socio
economy improvement for the local
community through the mangrove
resources management and the
project is led by Assoc. Prof. Dr
Awang Abd. Ghani.

The second project is the cohesive
management of shoreline ond
riverbanks ecosystem being led by
the  Head Department  of
Environmental Studies, Assoc. Prof.
Dr. Mohd. Kamil Yusof. The third
project would be the collaborative
management for Kota Marudu which
will be headed by the Director of
Agricultural and Food Policy Studies,
Prof. Dr. Fatimah Mohamed
Arshad.

All of the projects will be producing a
‘Lestari” mangrove forest
management plan model which can
be used as a guide to improve the
usage of mangrove, coaostal and
fisheries resources fo the optimum
level, ond also improve the
livelihood of the local community.
This management plan is hoped to
be used by other mangrove forest in
Malaysia.

Kota Marudu is chosen to be the
research location becouse of its
natural resources and nature that
have a potential o be developed as
a tourism destination. Kota Marudu
is in the Coral Triangle Initiative that
must be well preserved. 95% of the
villagers of Kota Marudu rely heavily
on fishing acfivities, mangrove
resources, and mangrove ecosystem
to earn their income.

The villagers have very high
expectations of the project outcomes
and are ready to give their full
cooperation in all the activities
conducted including at the planning
level and formation of management
and supervision plans.

Discovery on the Potential of

Herb Plants

The Institute of Bioscience, Universiti
Putra  Malaysia  (UPM),  had
organised a workshop on the
infroduction of Medicinal Plans,
held ot the institute of Bioscience
UPM, to discover the potentiality and
identify the methods of herb plants
cultivation.

The Director of Institute of Bioscience
Prof. Dr. Fatimah Md. Yusoff said the
workshop also comprised practical
training on new medicinal resources
in Malaysia ond to idenfify its
potential use.

“The workshop also highlighted on
the current herbs industry, aromatic
plants, in-vitro plant breeding,
herbs-based food, kitchen garden
as well as an educational trip to the
Agriculiural ~ Conservatory  Park,
(TKP),” she said during the opening
ceremony of the workshop being
officiated by UPM Deputy Vice
Chancellor (Academic and
International), Prof. Datin Paduka
Dr. Aini |deris.

Dr. Fatimah said the herb plants
remedial benefits are not restricted
to only for medicinal purposes or for
the use of the local community.
Instead, they should be shared with
the whole public.

“Herb plants have been widely used,

however, only a litlle is known on
the remedial significance and how
the cultivation should be properly
practiced,” she said.

Meanwhile, the coordinator of the
Biodiversity Unit, Insfitute  of
Bioscience, Dr. Faridah Qamaruz
Zaman said the Cancer National
Council  (MAKNA) is  dlso
contributing in term of funding the
cancer research.

The Agricultural Conservatory Park
was the inspiration of the Vice
Chancellor, Prof. Datuk Dr. Nik
Mustapha Raja Abdulleh in 2006
as a garden refined with a

collection of plants that holds
economical value and to become a
centre of reference to guorantee
conservation.

Mas Cotek, a herb plant
with its well-known
medicinal properties.

ICERP Attracts 10 Countries

The Deputy Minister of Higher
Education, YB Dr. Hou Kok
Chung throwing a big smile to
the cameras while receiving a
gift from UPM’s Vice
Chancellor, Prof. Datuk Dr.
Nik Mustapha.

The International Conference on
Educational Research ond Practise
(ICERP), hosted by the Faculty of
Educational Studies, Universiti Putra
Malaysia  (UPM), had recently
aftracted  parficipation from 10
countries including the locals. The
conference was held at the Conven-
tion Hall Putrajoya Marrioft Hotel.

The participanis were from the United
States, Australia, South Africa, New

Zealand, Philippines, Iran, Taiwan,
Pakistan, Sri Lanka and Singapore
to partake in the 2-day convention
which was held for the first time.

The conference, sponsored by Bank
Rakyat Malaysia, witnessed the
attendance of 70 international
porficipants  and 180  from
Malaysia.

Apily themed ‘Enhancing Human
Capital through Teacher Education’,
the conference aimed to discuss on
current issues, challenges and to
seek for the dynamic effect of an
educator.

The Vice Chancellor of UPM, Prof.
Datuk Dr. Nik Mustapha R.
Abdullah said the convention was
an ideal educational platform for
knowledge sharing and profes-
sional interaction between students
and local trainers or ones from
abroad.

”| believe that the outcome of the
research and discussions will be
able to assist us to escalate our
productivity as well as the efficacy of
each learning organization,” he
said.
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sia which began publication in 1978. The journal publishes
different areas — Journal of Tropical Agricultural

e (JTAS); Journal of Science and Technology (JST); and

al of Social Sciences and Humanities (JSSH).

to 1'roplcc|l agnculturcl research or related fields of
study. It is published twice a year in February and
August.

JST caters for science and engineering research or
related fields of study. I is published fwice a year in
January and July.

JSSH deals in research or theories in social sciences : 8
and humanities research with a focus on emerging issues perrclnmg fo
the social and behavioural sciences as well as the humanities,
particularly in the Asia Pacific region. It is published twice a year in
March and September.

Call for Papers

Pertanika invites you to explore frontiers from all fields of science and technology to social
sciences and humanities. You may contribute your scientific work for publishing in UPM's
hallmark journals either as a regular article. short communications, or a review article in
our forthcoming issues. Papers submitted to this journal must contain original results and
must not be submitted elsewhere while being evaluated for the Pertanika Journals.

Submissions in English should be accompanied by an abstract not exceeding 300 words.
Your manuscript should be no more than 6,000 words or 10-12 printed pages, including
notes and abstract. Submissions should conform to the Pertanika style, which is available at
www.rmc.upm.cdu.my/pertanika or by mail or email upon request.

Papers should be double-spaced 12 point type (Times New Roman fonts preferred). The
first page should include the title of the article but no author information.

Page 2 should repeat the title of the article together with the names and
contact information of the corresponding author as well as all the other
authors. Page 3 should contain the abstract only. Page 4 and subsequent pages
to have the text - Acknowledgments - References - Tables - Legends to figures
— Figures, etc.

Questions regarding submissions should only be directed to the Executive Editor,
Pertanika Journals.

Remember, Pertanika is the resource to support you in strengthening research
and research management capacity.

An Award Winning
Intemational-Malaysian Jourmal

g in pertanika Journals?
N

Benefifs to Authors

SCIENCE &
TECHNOLOGY

Mail your submissions fo:

The Executive Editor

Pertanika Journals

Publication Division

Research Management Cenire (RMC)
Tower Il UPM-MTDC Technology Centre
Universiti Putra Malaysia

43400 UPM, Serdang, Selangor, Malaysia

Tel: +603-8947 1622
ndeeps@admin.upm.edu.my
www.rmc.upm.edu.my/pertanika
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Editorial: Realisation of Quality Research Management System
Spotlight: Reading a Scientific Poper

Research Highlight: Maximising Research Potential through Quality
Academic Publishing - Experts from Six Prominent Globaol Universities
Shares Their Experiences

Regulars
A Computerised Digital Imaging Technique to Estimote Palm Oil
Quality Based on Fruit Colour
Notural Booster Kit for High Quality Microalgal Produdtion
A Long-ferm Trioxial Filiration Test
Qil Scan: Remote Oil Spill Detection, Claossification and Trajectory

-~

MARCH 2008 — Issue 20, 1st Quarter e

Editorial: UPM Honours its Researchers
Spotlight: What is o Citotion Index?
Research Highlight: Shaping the First Class Professional

Regulars
Periphylon-Bacterial Complex: A Novel System for Improving
Water Quolity ond Shrimp Postlarvae Survival without Water
Exchange
DNA Voccine for Enterovirus 71
Converging Thermal Wave Probe a.ka. CTWaveProbe™
A Novel Hybrid Spacecroft Attitude Control System

JUNE 2008 — Issue 21, 2nd Quarter

é i acie | Editorial: Facts and Figures...
Syninesis | Spotlight: The Growing Importance of Research at Universifies
‘ Research Highlight: Meet the Man who Turns Vision info Mission!

Regulars
Phenylalaline Ammonia Lyase, o Novel Marker for Colour in
Commercial Orchids
Harnessing a Natural Cyanide Generating System from Cassava
Plant for Cancer Treaiment
An Efficient Mechanical Cell Disruptor for the Release of Hepatitis B
Virus Capsid from Escherichia Coli

SEPTEMBER 2008 — Issue 22, 3rd Quarter e

Editorial: R&D through Exhibitions!
Spotlight: Plogiarism = Kidnap
Research Highlight: Animal Welfore Dilemma: Are we Chickened-out?

Regulars
ZeoPKC: An Additive to Control Ammonic Production in Poultry
Houses
Horseshoe Crab, a Fessil Invertebrate Cultured for the Future
Intranasal Live-Vaccine - Alternative Concept for Control of
Hoemorrhagic Seplicoernia in Cattle and Buffaloes
New Distribution Records of Sergestid Shrimp, Acetes intermedius
(Decapoda: Sergestidae) from Peninsulor Maloysia with Notes on
its Population Characteristics

DECEMBER 2008 — Issue 23, 4th Quarter l-.

Editorial: Future Direclion of Research University-Breaking the Barriers
Spotlight: Towards Internafionalisation of Journals
Research Highlight: Wildlife-logging Issues in the Tropical Rain Forest

Regulars
RNPeptiZyme: A Novel Protease for Biocatalysis in Organic
Solvents
Bioremediation of Texile Dye Polluted Water Using
Xenocleon-Azo®
Compost Tea: A Disease Management Tool for Organic Vegetoble
Production

Editorial: UPM: o World Leader in New Tropical Agriculture
Spotlight: What are Peer-reviewed or Refereed Journals
Research Highlight: Career Success: Don't Take it for Granted!

Regulars
The Effect of Magnesium Vacancies on the Intraband Scattering
in MgB2 as Determined by Point Contact Andreev Reflection
GIS for Paddy: Precision Farming
RETECS MAPS: Real Tome Elecirical Conductivity of Seil Mapping
System®
Parallel 2PB Software for Solving Larger Non Stiff ODEs

1 9 * Issue 25

An Enhanced Mobile IPvé with Multicost Function and Hierarchical

Design

Why Children ond Teenagers are Addicted to Computer Gomes?

NEMD Model- Norma™ Engagement Multimedia Design Model
Research Happenings

MTE 2007

BIO International Convention 2007

ITEX 2007

INPEX 2007

NewsBriefs
FociFile

Surface Plasmon Resonance Biosensor Chip for the Detection of
GMOs
New Prospective Polyurethane/ Cloy Nanocomposite for Fire Retardant
to Complying Sustainable Development
Research Hoppenings
NATPRO 2008
MTE 2008
Reportage
NewsBriefs
FaciFile

Synthesis of Novel Glutamate-Zinc-Aluminium - Layered Double
Hydroxide Nanobiocomposites
Content-based Music Retrieval with N-Grams and a Music-friendly
Interface
Research Happenings
Geneva Palexpo 2008
APC 2008
Intellectual Property Day 2008
I-TEX 2008
Reportage
NewsBriefs

Environmental Significance of Natural Sources of Trifluoroacetic
Acid (TFA)

UPM-Elsevier Publishing Seminar 2008
National Academic Award

MIFB 2008

INPEX 2008

NewsBriefs

Anti-hypertension and Anti-atherogenic Herbal Tea and Functional

Ingredients from Oil Polm Leaves

The Horseshoe Crab ond their Use in Human Cardiac Disorders
Research Happenings

Down Memory Lane

Reportage
NewsBriefs

Development of Healthy Oil and Fat Products
Wire Mesh Collimator for Gamma Camera
Research Happenings
Pertanika goes International
Reporiage
NewsBriefs

* 2nd Quarter * June 2009 *
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