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from the Dean 

2 Bulletin Kimia USM 

WELCOME to the fourth issue of Bulletin 
KIMIA-USM. This is the first issue since the 
new administration took office on 16 March 
2005.1 would like to congratulate the Editorial 
Board and the contributors to this issue. It is 
noteworthy that Bulletin KIMIA-USM has 
been a very useful source of information for 
our prospective graduate students, our alumni 
and other potential 'clients' of the School. 

The School of Chemical Sciences continues 
doing excellent teaching, research and 

Prof. Madya Dr Wan Ahmad Kamll consultancy services despite uncertain times. 
Mahmood We are currentlv in the transient ~ e r i o d  

between the Malaysian Plans. The 9Ih Malaysian Plan is due to commence in 2006 
which will have implications on the physical development. It will also present a different 
outlook on the opportunities of research grants, be it from IRPA or other government 
agencies. With the Government's greater emphasis on agro-based industries, 
nanotechnology, advanced materials and biotechnology, it is more so important that 
the chemists seek out research collaborations with our colleagues in these areas to 
secure research grants. It is without doubt that we as chemists will be able to contribute 
to the fundamental aspects of the said thrust areas. Concurrently, we should also 
continuously secure research grants in our own respective areas from both local and 
international agencies. As the operational funds will not increase very much, grants 
obtained by staff will go a long way in supporting the graduate students. 

As I write this preface, the School is busily preparing for new intake of students for the 
2005106 Session and for the beginning of the new Session a week later. On July 4, 
2005, we are receiving the new batch of students for the Session 2005106. We are 
expecting no more than 250 freshies for both programmes. The School has made 
preparations to ensure that quality education is provided by the School. While research 
has been given much emphasis, the teaching aspect is equally important. 1 seek 
cooperation from all members of the School to give their best in this endeavour as 
these 'captive-market' should not be taken for granted. 

I would like to take this opportunity to thank the last administration for their relentless 
effort to maintain the excellent work at the School. We wish them a successful and 
productive sabbatical, they surely deserve it. 

Thank you. 

Assoc. Prof. Wan Ahmad Kamil Mahmood 
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WELCOME to this issue of the Bulletin KIMIA-USM 

from 

Editor 

of the School of Chemical Sciences. As you may have 

noticed, this issue presents a new format which hopefully 

: will enhance the appeal of the Bulletin. We are 
encouraged by the overwhelming support shown by the 

academic staff of the School in terms of the great number 

: of contributed articles encompassing various topics from 

nanoscience to trace metal speciation. It is also worth 
mentioning that Dr. Yeap prepared his article while he is 

on sabbatical in Japan. 

. 
The contributed articles reflect a very diverse research . 
interests among the academic staff of the School. . Nonetheless, they can broadly be classified into the 

: research fields of nanoscience, environment, liquid 
crystals, tin chemistry, corrosion studies and natural . 
products. While cluster groups for some of these fields 

: have been formally established, others are still in the 
process of formation. The Bulletin will try to bring to you 
in every issue the progress and achievements of these 

cluster groups which provide a good benchmark for the 

: School in its pursuit in attaining research excellence. 

. 
We have been trying to make the content of the Bulletin . reader friendly without sacrificing the academic aspect 

: of the publication. Although it is definitely a difficult 
balancing act, we are convinced that this is the best . 
approach for the Bulletin. . . 

0 
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RESEARCH News 

From Nematic To Smectic Phase - A Progress In 
The Liquid Crystals Display (LCD) 

Bimetallic Nanocatalysts - Potential Application 
in Organic Reaction Selectivity 

I Dr. Shafida Abdul Hamid 

STRATEGIES for controlling the regio-and stereoselectivity of reactions are important in organic chemical research. Asymmetric 
catalysis using organometallic reagents has been successfully employed in the synthesis of enantiomerically pure compounds. 
One of the many rational approaches to design stereoselective catalysts involves studying the influence of the ligands, particularly 
their steric and electronic properties. For example, it was found that using phosphinites with electron donating bis(3,5-dimethylphenyl) 
groups at phosphorus provide high ee's in the Rh(l)-catalysed asymmetric hydrogenation of dehydroamino acid derivatives 
whereas electron-withdrawing aryl substituents decrease the enantiose1ectivity.l 

In recent years, nanocatalysts have received increasing attention due to their unique chemical and physical properties and 
potential technological applications as compared to the conventional metal catalysts. Bimetallic catalysts particularly have attracted 
much interest and the syntheses of these particles with definite size and dispersion provide a great challenge to  researcher^.^.^ 

The synthesis of highly active bimetallic nanocatalysts for various organic reactions have been widely studied. However, only a 
few have studied the role of each metal in the catalyst. It has been thought that one of the metals in the bimetallic catalyst will 
provide the electronic influence (like a ligand), while the other metal will act as the ~atalyst.~ 

We are currently focusing on synthesising bimetallic nanocatalysts and study their effects on some of selected organic reactions, 
particularly hydrogenation. The selectivity of each reaction will also be studied and compared with the conventional asymmetric 
organic reactions. 

References: 

1. Rajanbabu, T.V., Radetich, B., You, K.K., Ayers, TA., Casalnuovo, A.L. and Calabrese, J.C., J. Org. Chem., 1999, 64, 
3429-2447 and references therein. 

2. Thomas, J.M., Raja, R., Johnson, B.F.G., O'Connell, T.J., Sankar, G. and Khimyak, T., Chem. Comm., 2003, 1126- 
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I Assoc. Prof. Yeap Guan Yeow crystal (SSFLC) owing to the existence of spontaneous polarization 
which responds to the external field with higher speed. 

LIQUID crystals display (LCD) technology has experienced a The leap from nematic to smectic phase within the LC materials is 
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tremendous development even though ~rogressive transition is 
intangible since the last few decades ago. The conventional LCD- 
based electronic devices available in the Current market such as 
watch and flat panel of laptop rely very much on the ordering nature 
of nematic or super-twisted nematic LC molecules over certain 
temperature range. Although the I'Iematic and twisted nematic LC 
are common materials for LCD devices in the past and present 
days, the workability of the product using these materials are still 
subject to further investigation. Several parameters such as the 
viewing angle, shutter speed and response time need to be improved 
or upgraded. 

In 1974, a first truly polar liquid crystal was reported by R.B.Meyer 
and his coworkers [I]. The materials that he recognized as a chiral 
tilted smectic substance possess an intrinsic ferroelectric properties 
in the sense that every smectic layer has an electric dipole density, 
P, which is perpendicular to the molecular tilt direction, n, and parallel 
to the smectic layer plane. The importance of this ferroelectricity 
has further been substantiated by Clark-Lagetwall [2] who was 
responsible for the discovery of ferroelectric liquid crystals FLC. 
This kind of FCL domains have subsequently been related to a 
unique substance called surface-stabilized ferroelectric liquid 

not a sudden process but appears in gradual manner. The Liquid 
Crystal Research Laboratory in the School of Chemical Sciences 
has regarded it as one of the niche research areas years ago. The 
research in the past [3] and several projects being expedited 
currently have shown promising results of which the orientational 
ordering of the molecules thus synthesized seemed to exhibit 
smectic as well as nematic phases [4]. 

References: 
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Tin Chemical Research for Crop 
Protection 

Professor Teoh Siang Guan 

THERE are five main triorganotin ingredients used as 
pesticides for crop protection, namely triphenyltin 
hydroxide (TPTH or fentin hy-droxide), tricyclohexyltin 
hydroxide (TCTH or cyhexatin), tricyclohexyltin triazole 
(TClT or azocyclotin), trineophenyltin oxide (TNTO or 
fenbutatin oxide) and triphenyltin acetate (TPTA or fentin 
ace-tate).These products are used primarily as 
fungicides (pesticides which kill or inhibit the growth of 
fungi) and acaracides (pesticides which kill mites and 
ticks). 

The research carried out by the group is aimed at 
improving the efficiency, lowering the costs and 
diversifying the range of organotin chemicals that could 
be used for crop protection. Amongst the products that 
are being synthesized are the amino, fluoro and chloro- 
substituted phenyltin(lV) carboxylates and pyridine 
tin(lV) carboxylates. The fundamental principles related 
to the effects of the substituents on the structure and 
bonding take centre place in the investigation. Some of 
the interesting structural features arising from the 
research include self assembly of the tin(lV) complex 
into a coordination polymer in the crystalline state. In 
the first instance, it was found that when the carboxylate 
substituent of pyridine is in the 4-position, the bridging 
occurs in an end-on manner. 

Pyridine-4-carboxylic 
acid 

l'-:+-LQ< 
toluene 7-p 

However, for triphenyl-2-chloro-5-aminophenyl- 
carboxylatotin(lV) bridging occurs in a via the carboxylate 
group in a bidentate manner. 

Polymeric 
5-coordinate 

bidentate 
. bridging 

Triphenyl 
2-CI-5-NH, 

carboxylate 

Steric hindrance arising from the placement of amino 
group on the 2-position results in the formation of 
tetrahedral tin(lV) complex with a long range 
intermolecular interaction between the Sn atom and the 
N atom of the amino group from an adjacent molecule 
via hydrogen bonding. 

Hydrogen Bonding 
between Sn and N 

Recently, there have been a number of concerns raised 
regarding possible human health effects associated with 
organotins. Unfortunately, many of these allegations fail 
to consider the weight of scientific evidence and important 
scientific research conducted over the last decade. On 
this score, our research group is continuing to look into 
the intrinsic factors of organotins that enhance the desired 
biological activity and minimize the health or 
environmental effects. 
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Sequencing Batch Reactor 
Treatment System 

Assoc. Prof. Seng Chye Eng and Prof. Lim Poh Eng 

THE sequencing batch reactor (SBR) is a well-tested technology with distinct advantages over the conventional 
activated sludge process. It is a batch process based on a single activated sludge treatment reactor [I]. This 
treatment method has been gaining considerable popularity in recent years because of its high efficiency and 
flexibility of operation and cost effectiveness for small-scale treatment facilities. This fact has been reflected by 
growing interest among researchers and also the publication of a large number of papers. The conventional 
SBR operation is based on the principle of four steps - i.e. FILL, REACT, SETTLE and DRAW - all steps being 
operated sequentially in a single reactor. The perceived merits of the SBR systems also include better tolerance 
towards shock load, good settling due to better control of filamentous growth, simplicity and compact layout. 

The application of simultaneous adsorption and biodegradation processes in the same reactor is known to be 
effective in the removal of both biodegradable and non-biodegradable contaminants including toxic compounds 
in various kinds of wastewater. This approach may be a good alternative to employing an activated carbon 
adsorption process as pretreatment in the treatment of metal-containing wastewater. Previous studies had 
shown that the combination of powdered activated carbon (PAC) and biomass in the same aeration basin of 
the conventional continuous-flow activated sludge system, known as the PACT process, was effective in the 
removal of toxic pollutants present in various types of wastewater.The adsorption and biodegradation processes 
under SBR operation have been proven to be effective in treating metal-containing and dye-containing 
wastewaters with powdered activated carbon as the adsorbent [2-51. However, little work had been reported 
on PACT process under SBR operation in treating organic priority pollutants in industrial wastewater. 

The treatment of organic pollutants by simultaneous adsorption and biodegradation processes is of particular 
interest because of the biodegradability of many organic compounds. This means that the adsorbent used in 
the PACT process can be bio-regenerated to a significant extent thus opening up a wide range of relatively low 
cost adsorbents, in comparison to the PAC, which can be used in the process [6,7]. 

Our current research activities on SBR include: 
Application of SBR in treating organic priority pollutant. 
Modeling of sorption of individual and simultaneous toxic pollutants onto biomass. 

. Treatment of chromium (VI) and Nickel (11)-containing wastewater in SBR. 
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RESEARCH News 

Crosslinking Level Assessments In 
Polyolefin System 

Dr. Coswald Stephen Sipaut @ Mohd Nasri 

POLYMER, known as macromolecule, is classified into 
three main categories, namely thermoplastic, thermoset 
and elastomer, based on their properties [I]. It is also 
known that polymer with excellent physical and 
mechanical properties can be obtained by altering 
processing techniques and formulations. Structural 
modification by molecular crosslinking (three dimensional 
network formation) is the main modification in the 
polymeric system to significantly alter their chemical, 
physical and mostly their mechanical properties [I]. This 
crosslinking material can be obtained by various 
techniques depending on the base polymer. Normally, for 
polyolefin and rubber-based polymers, crosslinking is 
achieved by using peroxide, irradiation and sianol 
techniques which involved free radical interaction. For 
epoxy/composite-based material, crosslinking is achieved 
by addition of hardener and involves either ionic or radical 
interaction. 

Crosslinking can be formed at either the intra- or inter- 1 
molecular level both of which give different properties [2,3]. 
Therefore, assessment of the crosslinking level (degree 
of crosslinking) formed in the polymeric system is 
important to predict or correlate with their properties. There 
are a few methods to assess the crosslinking level in the 
polymer depending on the type of the polymer. For 
polyolefin, gel content, swelling, melt tensile and 
rheological techniques are often employed, whereas for 
rubber system, swelling, melt tensile and rheological 
techniques are often used and for composite materials, 
their glass transition and melting temperature values are 
considered [3]. 

Crosslinking can be 

formed at either the intra- or 

inter-molecular level both of 

which give different 

properties [2,3]. Therefore, 

assessment of the 

crosslinking level (degree of 

crosslinking) formed in the 

polymeric system is 

important to predict or 

correlate with their 

properties. 
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RESEARCH News I 

For polyolefin, e.g. polyethylene, a standard 
measurement of crosslinking level is by gel content 
technique. It is determined by refluxing in boiling xylene 
for 24 hours and expressing the weight of the vacuum- 
dried insoluble fraction as a percentage of sample weight 
before extraction [4]. For the melt measurements, the 
solid crosslinked matrix is performed in an lnstron tensile 
testing machine fitted with an environmental chamber 
at elevated temperature. For the rheological technique, 
the sample is analyzed in the Dynamic Mechanical 
Thermal Analysis equipment to obtain the shear modulus 
at elevated temperature. Both melt and rheological 
measurements require either Young's modulus or shear 
modulus to calculate the degree of crosslinking (i.e. 
crosslink density) using Eq. (1) [I ,5]: 

where c is the crosslink density, E the Young's Modulus, 
G the shear modulus at full crosslinking, R the gas 
constant and T the temperature of testing. 

For the Swell technique, the crosslinking level is 
determined after immersion in p-xylene at elevated 
temperature for 24 hours [4]. The data obtained from 
swelling equilibrium could be used to estimate the 
crosslink density using Eq. (2) [5]: 

where x is the polymer solvent interaction parameter (i.e. 
the Flory-Huggins interaction parameter for the polymer 
in p-xylene), !/,the molar volume of p-xylene at elevated 
temperature, c $ ~  the volume fraction of polymer in the 
polymer-solvent mixture and p the density of dried 
sample. It should be highlighted that the temperature 
used for all crosslinking level measurements depends 
on the melting temperature of the base polymer. 

DCP concen8atlonI p k  
. .  ,. . -  . . .  - ~. 

Fig'ure 1 The effect of DCP concentration on gel content. 

It is well documented that peroxides are the main 
chemical used as a crosslinking agent (initiator) to form 
molecular crosslinking in polyolefin material. It has also 
been reported that increasing peroxide concentration in 
the polymers will increase their mechanical strength and 
thermal resistance due to the crosslinking formations. 
Figure 1 shows the effect of increasing dicumyl peroxide 
(DCP) concentration on gel content (percentage of 
crosslinking) in low-density polyethylene (LDPE). The 
results support the phenomenon as the crosslinking level 
increases with increasing DCP concentration (21 whereas 
swelling, melt and rheological measurements of the same 
samples show an increase in crosslink density with 
increasing gel content (i.e. increasing DCP 
concentration) as shown in Fig. 2 [3]. Therefore, all 
measurement techniques are adequate to measure or 
determine the crosslinking level in polyolefin traditional 
system (polymer with peroxide alone). 
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Figure 2 Comparison of crosslink density determined by variou 
methods as a function of gel content for DCP crosslinked LDPE. 
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Chitosan Research at The School of 
Chemical Sciences 

Assoc. Prof. Mohamad Abu Bakar, Assoc. Prof. Wan Saime 
Wan Ngah, Dr. Rohana Adnan, M. Adlim and R. Ahmad 
Ramli 

NATURAL polymers such as natural rubber, chitin and ' 
carbohydrates have attracted research activities at the 
School of Chemical Sciences (SCS) over the years. 
Recently, research on their derivatives, namely 
epoxidised natural rubber (ENR) and chitosan, has 
intensified as reflected by the numerous publications [I]. I 
Chitosan (Fig.1) is a deacetylated chitin which is a 
biopolymer found in exoskeleton of insects, crustaceans 
and also in other lower form organisms including fungi, 
algae, protozoas, cnidaria and aschelminthes. 
Applications of many types of fabricated chitosan have 
been introduced in literatures [2]. 

Figure 1 : Chitosan 

At SCS, three areas relating to chitosan-based material 
studies are currently being explored. Each area is being 
led by an academic staff, whose group supports several 
postgraduate and final-year undergraduate students. 
Their activities managed to procure several short-term 
IRPA and FRGS grants. These activities also result in a 
number of publications. 

The first area of research concerned the use and the 
modification of chitosan structure to enhance its 
durability. adsorption capacity and selectivity for 
separations of metal ions and dyes. This is conducted 
by a research group led by Assoc. Prof. Wan Saime. 
His group has published several papers on the 
performance of chitosan and its cross-link derivatives 
mth glutaraldehyde, epichlorohydrin and ethyleneglycol 
dgtycidyl ether [3-51. For future development, studies 
on various types of chitosan derivatives in the form of 
porous chitosan beads being durable toward organic 
acids are being undertaken. 

Assoc. Prof. Mohamad's group conducts studies on the 
nanoscience aspects of chitosan-based materials. 
Chitosan has been employed as a matrix in the 
preparation of nanosize metals and metal oxides 
nanocomposites film, membrane or as support with or 

without inert materials. These chitosan-based materials 
also found applications as stabilizer for nanoparticles in 
colloidal preparations as shown in Fig. 2(c). Chitosan- 
stabilized noble metal nanoparticles catalysts have 
narrow size distribution and their particle size can be 
controlled using appropriate reducing agent [6]. It is also 
proven that chitosan have dual functions, acting as the 
stabilizer as well as the reducing agent [7]. Morphology 
of the chitosan-stabilized noble metal particles has been 
studied and reported [8]. Studies on bimetallic noble 
metal nanoparticles as the core-shell structure and their 
catalytic properties have been carried out [9]. This 
includes comparisons of the catalytic activities among 
the chitosan-stabilized mono- as shown in Fig. 2(a) and 
bimetallic nanoparticles with regard to the type of metals, 
composition, stabilizers, substrates, reducing agents or 
techniques. Various techniques of immobilizing noble 
metal colloidal nanoparticles on inert support with regard 
to catalytic activities have been investigated as shown 
in Fig. 2(b). Chitosan stabilized multi-metals and metat 
oxides nanoclusters are in line for future projects. 

Dr. Rohana and her group work on the development of 
both the theoretical and preparative aspects of chitosan- 
based biomaterial nanocomposites. Hydroxyapatite- 
chitosan (HAP-Chi) has been prepared with various 
techniques to enhance the mechanical properties for 
biomedical implants with several designed properties 
such as bioactive, biodegradable and osteoconductive. 
Co-precipitation and blending methods have been 
performed to prepare HAP-Chi nanocomposites as 
shown in Fig. 3. Organic solvents such as ethanol has 
been employed in both methods to develop well disperse 
HAP-Chi nanocomposites. Co-precipitation route has 
shown that the particles congregated to form fractals or 
scaffold-like structure as shown in Fig. 3(a). However, 
blending method afforded the HAP-Chi particles with 
higher dispersivity as shown in Fig. 3(c) and under certain 
experimental condition produced smaller and stouter 
particles as in Fig. 3 (b). For future study, metal 
incorporated HAP-Chi nanocomposites will be 
investigated. 

Epilogue 

Chitin, the parent compound of chitosan, is the second 
most abundant biopolymer after carbohydrate. This 
makes chitosan an easily available raw material. Coupled 
with innovativeness in experimental and theoretical 
approaches, chitosan chemistry can be interesting and 
fruitful. We welcome other staff researchers, 
postgraduates and graduates alike in exploring "the 

Bulletin Kimia USM 9 



I RESEARCH News 
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gure 2: (a) Rate of hydrogen uptake of variously reduced chitosan-stabilized palladlum metal clusters [6], (b) TEM image of the bimetal11 
I-Au nanopartlcles on the surface of chitosan coated-TiO, [a] and (c)TEM image of the chitosan-stabilized gold colloidal nanoparticles [7 

Figure 3: TEM images of HAP-Chi prepared by (a) co-preclpitatlon, (b) and (c) blending techniques. 

Chemistry of Chitosan at the School of Chemical 
Sciences". 
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Trace Metal Speciation studies in 
Natural Waters 

Assoc. Prof. Norita Mohamed and Prof. Lim Poh Eng 

THE total concentration of a metal in an ecosystem may 
not correlate well with its impact on various aquatic life 
forms. For instance, only a few metal species are 
available to plankton since most metal uptake occurs 
using a complexing agent produced by the plankton [I]. 
Essentially only rapidly dissociating complexes are 
available for uptake. A metal can either have toxic effects 
or function as a nutrient. Trace metals in natural waters 
tend to be complexed by organic and inorganic ligands 
and this will affect both their chemical reactivity and 
biological availability [2]. Speciation analysis of trace 
metals in water may be defined as the determination of 
the concentrations of the different physio-chemical forms 
of the metal which make up its total concentration in the 
sample. These forms may include particulate matter and 
dissolved forms such as simple inorganic species, 
organic complexes and the metal adsorbed on various 
colloidal particles. Several techniques and methods such 
as solvent extraction, ultrafiltration, dialysis, adsorption, 
ion-exchange, UV-irradiation, ion-selective electrode 
potentiometry and stripping voltammetry have been used 
in chemical speciation schemes to distinguish between 
chemical forms in natural waters [3]. Other speciation 
studies which involve sequential schemes or single 
extraction employing various kinds of sorbents have been 
developed to further enhance knowledge of metal 
speciation in terms of whether they are labile, non-polar, 
anionic or neutral [ I ,  2, 4, 51. Kinetic studies of metal 
speciation together with studies on physical speciation 
of the metal species by their size fractionation and 
correlation of the size fractions with the dissociation 
kinetics of the metal complex have great potential [6,q. 
It was reported that free metal ions, namely the aqua 
ions. and the highly labile metal complexes in a water 
sample are the most bioavailable fraction of the total 
metal in the sample. The dissociation rate constants of 
metal complexes would be an indicator of the 
bioavailability and toxicity of the metal. The kinetics of 
the metal complex dissociation has been studied by 
anodic stripping voltammetry and by ion exchange at 
Chelex-100 cation exchange resin, using both the Chelex 
column and the Chelex batch technique [3, 61. 

Our work involves the development of a speciation 
scheme for Pb, Cd, Cu and Zn in natural waters which 

incorporates physical speciation by size using 
ultrafiltration of the soluble metal species and the 

I subsequent chemical characterization of the various size 
fractions using different sorbents such as Chelex-100, 
Dowex 1 -X8 and silica C,, which will distinguish labile 
complexes, non-polar organic adsorbable matter and ion 
exchangeable substances [El. The retention behaviour 
of Pb, Cd, Cu and Zn as free hydrated ions and after 
conversion into negative or neutral complexes using 
various ligands on the sorbents are investigated. The 
combination of ultrafiltration with the use of various 
sorbents will help to explain the behaviour of colloidal 
species in natural waters. The kinetics of metal complex 
dissociation is studied using anodic stripping voltammetry 
and the Chelex batch technique [9]. 

It is hoped that this work will provide a more 
comprehensive picture and insight into the physical and 
chemical characteristics of metal species in natural 
waters. It is also expected to provide information for 
the correlation of the chemical characteristics 
(dissociation kinetics) of the metal species with their 
bioavailability and toxicity. 
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IESEARCH News 

Molecular Recognition Using 
Molecular Imprinting Techniques 

Dr.Rohana Binti Adnan 

THE development of systems capable of 
mimicking selectivity observed in nature has been 
the focus of intense research over the recent 
years. Among the artificial recognition system 
gaining popularity is the Molecular Imprinted 
Polymers (MIPS). Molecular imprinting involves 
pre-organization of monomers around a target 
(template) molecule (Fig. 1). Polymerization with 
an excess of cross-linker forms a highly cross- 
linked polymer network. Subsequent removal of 
the template molecules leaves behind functional 
cavities that are capable of selectively recognizing 
and rebinding the template. In other words, the 
imprint functions like a lock that is only compatible 
with the correct key. 

MIPS are being used in an increasing number of 
applications including "tailor-made" separation 
materials, as antibodylreceptor binding site 
mimics, as enzyme mimics for catalytic 
applications, as well as recognition elements in 
biosensors [ I  ,2]. To date, the most extensively 
investigated applications of MIPS have been as 
separation materials for the analysis of numerous 
compounds such as drugs, pesticides and amino 

acids in techniques such as liquid 
chromatography and thin-layer chromatography 
PI. 

MIPS research group at the School of Chemical 
Sciences comprises four researchers at the 
moment. Although at a very early stage, the 
progress of this MIPS related research has been 
very encouraging and helps to boost collaboration 
among other researchers in USM as well. The 
aim of our work is to investigate the possibility of 
preparing custom-designed polymers for the 
separation and, possibly, detection of a target 
compound. Ongoing MIPS research includes the 
synthesis of MIPS for the detection of nicotine 
smoke (in collaboration with Prof. Mohd. Noor 
Ahmad, KUKUM) and also the separation of 

' 
lactose, a milk sugar. Fundamental issue involving 
the MIPS-template molecular recognition is being 
addressed as well. 
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Fig. 1. Schematlc representation of the synthesis of MIPS 



RESEARCH Report 

Volatile Constituents of Some 
Local Fragrant Flowers 

Assoc. Prof. Wong Keng Chong 

THE campus of the Universiti Sains Malaysia and its 
neighbourhood are abound with a large variety of 
plants producing flowers which are rather fragrant. 
Mimusops elengi L. (Sapotaceae), Lawsonia inermis 
L. (Lythraceae) and Couroupita guianensis Aubl. 
(Lecythidaceae) are three examples. The first, known 
locally as bunga tanjung, is an evergreen medium- 
sized tree commonly planted in gardens or by 
roadsides for its ornamental appearance and white, 
fragrant flowers which are produced during the 
greater part of the year. The essential oil obtained 
from the flowers is used in perfumes and as a 
stimulant. The flowers are also used in folk medicine 
for treating diarrhoea, and when dried and powdered, 
used as a snuff (1,2). The second plant is commonly 
known as henna or inai. It is a bush which can often 
be found in gardens in the villages. There are many 
races with flowers of different colours, though in 
Penang the yellow and red types are prevalent. The 
volatile oil from the flowers has an odour which has 
been described as reminiscent of tea-rose. The third 
of the aforementioned plants is a straight tree with a 
crown of branches high up, and brightly-coloured 
flowers and curious-looking fruits which resemble 
cannon balls. There is only one tree growing in the 
USM campus, but quite a few can be found in the 
Penang Botanical Garden. 

Volatile constituents of the flowers of these three 
plants were analysed by using capillary GC and GC- 
MS, following isolation either by headspace sampling 
of the freshly-picked flowers, or by soaking the 
freshly-picked flowers in aqueous ethanol for 36 
hours at room temperature. The aromatic essences 
were recovered from the filtered extracts by 
continuous liquidlliquid extraction using pentane. 
Seventy-four constituents were identified among the 
flower volatiles of M. elengi, comprising mainly 
aromatic alcohols and esters derived from the 
phenylpropanoid metabolism (3). 2-Phenylpropanol 
was clearly dominant, accounting for about 38 % of 
the volatiles. This constituent has a mild rose odour. 
Other quantitatively significant components included 
methyl benzoate, p-methylanisole, 2-phenylethyl 
acetate, (Q-cinnamyl alcohol and the uncommon 
plant volatile, 3-hydroxy-4-phenyl-2-butanone. Mono- 
and sesquiterpenoids were minor constituents; their 
total contribution was about 3 %. Regarding L. 
inermis, the red and the yellow varieties were 
examined (4). Interestingly, both the yellow and red 
flowers yielded high levels (> 10 %) of linalool, and 
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