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A strategic planning programme attended by all faculty members was held recently to discuss initiatives toward UNIl\1AS achieving 
research university status by 2015. It is well recognized that good planning is the basis of good implementation and effective man
agement to strategize various action plan to achieve our target. Full commitment of all staff is very important element to make sure 
everything that being planned will be achieved at the time frame given. 

We will take all necessary action to increase the number of undergraduate and postgraduate students. One of the main strategies is 
by offering new programmes. The documentation is being finalized in order to offer at least four new programmes: Chemistry and 
Food Technology, Microbiology, Aquaculture and Science and Plantation Management, which will be offered in the 2012/2013 in
take. The existing programmes have been strengthened by improving the curriculum in Qrder to attract more students in the future . 
For postgraduate by research, our main focus is to increase number of PhD candidate and this require full support and commitment 
of academic staff. All academic staff with PhD must supervise at least one PhD candidate. We should take advantage on the Princi
pal Investigator Fund provided by UNIl\1AS for PhD research. Ministry of Higher Education has also set up new grants scheme 
such as Exploratory Research Grant Scheme (ERGS) and Prototype Research Grant Scheme (PRGS) beside the existing Fundamen
tal Research Grant Scheme (FRGS) with much higher ceiling limits . We should encourage our PhD student to apply for MyPhD 
scholarship offered by Ministry of Higher Education. We should take advantage on the opportunity offered by Ministry of Higher 
Education and perform quality research and produce excellent publication in well known and high impact journals. 

My sincere hope that all academic staffs will show high commitment in order to achieve excellent performance in teaching, research, 
publication, consultancy and public services. 

Please feel free to direct your enquiry to me at e-mail: lshabdin@frst.unimas.my or to the editorial members for further information. 
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An efficient gas-liquid mass transfer process is the key 
factor in determining a good accomplishment of an 
aerobic bioprocess of which oxygen serves as one of its 
limiting growth factors. In stirred tank fermenter, 
application of multiple impeller configuration has been 
recognized as an effective approach to enhance the rate 
of oxygen diffusion due to high energy dissipation, 
more effective biphasic circulation, higher gas hold up 
capability and low shear effect resulting from lower 
requirement of agitation rate per impeller (Puthli et 
al., 2005; Gogate et al., 2000). Albeit numerous studies 
of multiple impeller system reported in the literature, 
direct comparative assessment of mixing system 
comprising of Rushton turbine (RT), CD-S and their 
combinations is still rarely reported. 

Oxygen transfer rate for four dual impeller systems 
comprising ofRT and CD-S (RT-RT, CDS-CDS, RT-CDS 
and CDS-RT) was characterized based on volumetric 
mass transfer coefficient (kLa) measurement via static 
gassing out method in water and 0.35% (w/v) 
carboxymethylcellulose sodium (CMCNa) aqueous 
solution that represented Newtonian and non
Newtonian fluid respectively by using 2 liter stirred 
tank fermenter (Biostat B, B. Braun, Germany) which 
was equipped with a polarographic dissolved oxygen 
(DO) probe (InPro 6900, Mettler Toledo, Switzerland). 
All experimental runs were carried out at 300C with a 
standardized working volume of 1.5 L. The stirring was 
varied from 150 to 900 rpm (2.5 to 15 sol) at airflow 
rate between 1.0 and 3.0 L min-l (correspond to VI of 
1.256 x 10-3 to 3.768 x 10.3 ms·l). Considering the effect 
of response time of DO probe used, the experimental 
kL8. data were used as the preliminary guess value 
inputs to commence the non-linear regression fitting of 
Equation (1) in attaining optimized ha values (Brown, 
2001) through the use of Gauss Newton algorithm. 
(MATLAB R2008a, MathWorks, USA). 

C, represents oxygen concentration in liquid. ~ . 
measured by DO probe (mol Vi), CL is equilibrium 
concentration of oxygen at~. phase (mol L4) 8JI~;kp)
ttenotcs the probe time, OOnst.ant (~~t). S~Yi~? 
~ed kr,a values were fqtther. ~ed for. mOdeling 

..gel 

the gas-liquid mass transfer correlation for the four 
impeller systems tested in this work based on the 
following relationship (Equation (2)) as proposed by 
Ozbek and Gayik (2001). 

where N is agitation speed (S·I) and D represents 
diameter of impeller (m). The influence of N3D2 which 
signifies the effects of agitation and impeller geometry, 
on kLa was studied at the abovementioned range of 
aeration rate. A significant enhancement of kLa profile 
was exhibited by dual CD-6 upon other impeller systems 
studied at almost all aeration rate tested. As for example 
at 2 L min-I, the improvement of oxygen transfer 
capability brought by dual CD-6 was 5 to 49% and 18 to 
65% higher than that achieved in fennenter fitted with 
the conventionally used RT-RT system in distilled water 
and 0.35% (w/v) CMCNa aqueous solution 
correspondingly. 

In relation to the effects of aeration rate on kLa, the most 
dominant profile of oxygen transfer rate was also 
portrayed by dual CD-6 stirrer in both fluid systems with 
superiority of up to 30%. It is noticed that, the presence 
of one CD-6 in dual impeller system was found to be 
insufficient to promote a notable difference of oxygen 
transfer rate with that attained in RT-RT system. This is 
based on the interchangeable and comparable kLa 
profiles exhibited by the hybrids of RT and CD-6 as 
compared to the profiles of dual RT system. The 
remarkable enhancement of oxygen transfer rate 
promoted by dual CD-6 system in the variation of N3D2 
factor and aeration rate may be explained by the 
combined effects of the concave blades in the lower and 
upper region of the 2 liter vessel that able to minimize 
the streamlining impacts more efficiently than dual RT 
system and even the hybrids that consist only one CD-6 
impeller. This therefore ensures better gas circulation 
and absorption within the contacting fluid (Gimbun et 
al.,2oo9). 

Correlations for gas-liquid mass transfer under different 
dual impeller configuration of RT and CD-6 were 
established based on Equation (2). The mean values of 
the ~rrelation coefficients are presented in Table L 
Correlation of mass transfer proposed for each impeller 
configuration was plotted well within the detennination 
coefficient, R2, values ranging from 0.93 to 0.97 and 
with mean error ofless than2~A..Experimental data for 
.aUCOUlbinations flttetiaceordingly to their respective 
models witheaor limits· of approximately within ± 2S 
~.Furthermoret the coefficient values obtained· from 

t 
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this study were found to be in reasonable agreement 
with some relevant data as published in the literature. 

Table 1: Values of mass transfer correlation 
constants for different dual impeller combinations of 
RT and CD-6 

Fluid Imp<lI« "aMIrao,[." r ..mel<nl ".an Oelermlo.llon 
Sy,l<m rombin.lion kLa = CII :-;'O')'l '"Il' Error Coem.lent (R' ) 

(" , " P (%) 

Water RT·RT 0 10-18 0.3-173 0.2739 8.2 1 0.9721 
CD6-CD6 0.1393 0.4093 0.2972 7.87 0.9346 
RT.('06 0 0811 OJ92~ 0.2360 IUD 0.9658 
CD6·RT 0.0651 0.4010 0.237 1 9.8.1 0.952 

OX~; (wlv) RT·RT 0.0053 0,4591 0.0681 1559 0.9474 
CMCNa CD6.('D6 0.02.11 0.4744 0.2354 1035 0.9643 

RT-CD6 0.0072 0.46-15 0.0936 1238 0.9534 
CD6-RT 0.0071 0.5366 0111 5 1957 0.9644 

The use of CD-6 impeller as mixing component offers 
a promising potential in aerobic fermentation culture 
d ue to its r eliable oxygen transfer competence 
especially when compared to the typically used 
Rushton turbine. Development of ma s transfer 
correlation for a peci£ic fermenter design provides us 
with useful insights in optimizing kLa variable such 
as agit ation speed, aeration rate and impeller 
geometries/configurations. ucb knowledge may be 

used to further improve the productivity of aerobic 
fermentation culture in stirred tank fermenter. 
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Organotin compounds are chemical compounds based 
on tin with hydrocarbon substituents. In recent years 
organotin(lV) compounds have found extensive use as 
agrochemical fungicides, biocides and antifouling 
agents (pellerito et. aI, 2001 and Hanif et. aI, 2010), 
even if their toxicity and their environmental effects 
are now limiting their uses. Over the years, wood has 
been treated with variety of chemicals such as 
styrene, epoxy resins, urethane, phenol formaldehyde 
and vinyl or acrylic monomers to change its physical 
and mechanical properties. Plasticized wood (PW) is 
subject to fungal and termite attacks due to wood 
component being employed in the polymeric matrix. 
Many studies have been carried out on the decay 
resistance of wood and wood polymer composites 
(Khavkine et. aI, 2000). Tributyltin oxide (TBTO) and 
tri-n.-butyltin naphthenate (TBTN) has been 
extensively used as wood preservatives (Blunden et. 
al,1990) . 

From the literature survey revealed t hat no uch 
attempt has been made to study the efficiency of the 
organotin(IV) compounds with heterocyclic 
thiosemicarbazone ligands as wood preservatives 
against fungi. With this view in mind and in 
continuation of our earlier work on the biological 
studies (Mfan et. aI, 2009), in this report we describe 
the synthesis of heterocyclic-N(4)-substituted 
thiosemicarbazone ligand and its organotin(IV) 
complexes and to investigate the rate of decay 
resistance of untreated wood and plasticized wood 
against the white-rot fungi. The organotin(lV) 
complexes with substituted thiosemicarbazone ligand 
have been synthesized as shown in Scheme 1. The 
research found that the treated wood containing 
organotin(lV) compounds is effective in providing 
resistance against white-rot fungi. 

Four new organotin(lV) complexes of the type 
[MeSnCh(APCT)] (1), [BuSnCh(APCT)] (2), [PhSnCh 
(APCT)] (3) and [Me2SnCl(APCT)] (4) have been 
synthesized and characterized successfully. Among 
them, the methyltin(lV) complex (1) has also been 
characterized by single crystal X-ray analysis (Fig. 1). 
The [MeSnCh(APCT)] (1) complex was found to adopt 
a distorted octahedral arrangement around the tin 
atom. 
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CH3 
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R= Me, R'=CI. X=CI (1) 


R=Bll R'=CI. X=CI (2) 


(3)R=PIJ.. R'=CI. X=CI 

R=C\. R'~Me. X= r-fe (4) 

Scheme 1. The reaction scheme for the synthesis of 
organotin(IV) complexes (1-4). 

Fig. 1: Molecular tructure of [MeSnCh(APCT)] (1) 

Fungal wood decay resistance test 
Wood decay resistance were carried out Standard 
Method of Accelerated Laboratory test of natural 
decay resistance of wood ASTM D 2017 (American 
Society for Testing and Materials, 2001 ASTM D 
2017., Vo1.4. 10 Wood pp.322-326), where highly 
resistance heartwood experiences (0-10) % weight loss 
resistance wood experiences (11-24) % weight loss 
moderately resistance wood experiences (25-44) % 
weight loss and non-resistance wood experiences 
weight loss greater than 45%. In this study white-rot 
(polyporous ve1"Bicolor L.ex. Fr.) ATCC No. 12679 was 
used to study the efficacy of ligand and its organotin 
(IV) complexes against the Borneo wood decay. In this 
work raw Borneo wood species namely Artocarpus 
Elasticus was selected and it is easily obtainable from 
the Borneo forest, uawak. Wood specie were 
chemically treated with the heterocyclic-N(4)
ubstituted thiosemicarbazone ligand and its 

page 4 

organotin(IV) complexes (1-4) using an autoclave in 
order to convert them into plasticized wood (PW). The 
temperature and pressure were used at 120°C and 85 
kPa for 2 hours. The fungal attacked on plasticized and 
untreated wood and the weight loss due to fungal attack 
for untreated wood and plasticized wood are given in 
Fig. 2 -3, respectively. 

Fig. 2: Fungal attack on plasticized wood of (a) HAPCT 
(b) [MeSnCh(APCT)] (c) [BuSnCh(APCT)] and (d) 
[Me2BnCl(APCT)) 
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Fig. 3: Weight loss of untreated wood (raw) and 
plasticized wood after exposure to the decay fuDgus 
polyporous uersicolor (white-rot fungus) for 12 weeks 
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The results showed that both the untreated wood and 
plasticized wood (PW) were affected by the exposure to 
the decay fungi polyporous versicolor. The decay test 
was terminated after 12 weeks when the reference 
blocks obtained a weight loss of 70%. The plasticized 
wood of [Me2SnCl(APCT)] (4) complex was less 
affected by the polyporous versicolor fungi compare to 
the plasticized wood of complexes (1-3). The result also 
howed that generally all raw wood species were non 

resistant to decay exposure. In this study it was 
ob erved that all the organotin(lV) treated wood 
samples have increased decay resistance. However, 
the compound containing plasticize wood of [Me2BnCl 
(APeT)] (4) enhance the decay resistance and decrease 
the weight loss of less than 10%. It can be concluded 
that compounds with bulky R group showed higher 
resistance to white-rot (po lyporous versicolor) fungi 
decay exposure. From the results of our preliminary 
laboratory test, the preser vation of Borneo wood 
seem the most promising possibility using the newly 
synthesized organotin(lV) compounds. 
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Preliminary study on the accumulation of 
heavy metal concentration in edible 

mollusk from Sungai Sematan estuary 
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Heavy metals are a major anthropogenic contaminant 
of estuaries and coastal water due their toxicity, 
persistence and ability to accumulate in biota (Beldi et 
al., 2006). Heavy metal contamination may retain in 
the water body and taken up by organisms such as 
plankton, mollusk, and fish and finally transferred to 
human through food consumptions. They could pose 
major environmental and health problems to the 
aquatic system (Jonnalagadda and Mhere, 2000). It 
may damage the ecosystem especially marine habitat. 
Mollusks lU'e usually used as indicator for heavy metal 
pollution because it tend to accumulate metals in their 
body tissue (Shabdin and Rosniza. 2010). 

Mollusk such as clams, mussels, cockle and oy ter lU'e 
widely reported in literature as biomonitors for heavy 
metal pollution due to their abundance, sedentary, 
easily collected and weighed (Yap and Cheng, 2006). 
Mollusk also tolerant to vary salinity and pH values in 
the estuaries (0' Leary and Breen, 1997). Mollusk are 
filter feeder organisms which having a sessile lifestyle 
that makes it ideal to monitor the changes in metal 
concentration at a fIXed position (Astudillo et al., 
2005). Furthermore, edible mollusk such as "lokan", 
"kepah", green mussels and cockles lU'e commercial 

species which can be found in both estuaries and coastal 
waters. They also provide important sources of protein 
(Yap et aZ., 2008). Due to its economic importance, 
mollusks are used as to monitor heavy metal 
contamination worldwide (Beldi et al., 2006). 

Mollusk such as clams, mussels, cockle and oyster are 
widely reported in literature as biomonitors for heavy 
metal pollution due to their abundance, sedentary, 
easily collected and weighed (Yap and Cheng, 2006). 
Mollusk also tolerant to vary salinity and pH values in 
the estuaries (0' Leary and Breen, 1997). Mollusk are 
fIlter feeder organisms which having a sessile lifestyle 
that makes it ideal to monitor the changes in metal 
concentration at a fIXed position (Astudillo et aZ., 2005). 
Furthermore, edible mollusk such as "lokan", ''kepah'', 
green mussels and cockles are commercial species which 
can be found in both estuaries and coastal waters. They 
also provide important sources of protein (Yap et aZ., 
2008). Due to its economic importance, mollusks are 
used as to monitor heavy metal contamination 
worldwide (Beldi et a1., 2006). 

A study had been performed to obtain the preliminary 
data on heavy metal pollution in certain edible mollusk 
in the estuary lU'ea of Sungai Sematan, Sarawalt. This 
estu ary locates at the western part of Sarawak. 
Environmental parameters such as pH, salinity, 
temperatures, turbidity, conductivity, dissolved oxygen 
were obtained in-situ using Horiba Multi parameter 
Model W-20S0. Water samples were brought back to the 
laboratory for nutrient analysis, biochemical oxygen 
demand. total suspended solid and heavy metal analysis 
using flame Atomic Absorption Spectrophotometer 
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(AAS) model 3110 of Pelkin Elmer. Results of 
environmental parameters results are shown in Table 
1. 

Table 1: The environmental parameters of Sungai 
Sematan 

Pnrameter Unit Total 
1 

Tempel'amre °C 25 .95±0 .67 
pH 6.3I±O.63 
Dis,nl\'ed Oxygen mgll 7.3J±0.94 
Total Suspended , olid mgll 46.56±29.28 
Biochemical Oxygen Demand lng!} 3.30±0.79 
Chemica l Oxygen Demaild 1l\gl l 30.30± 17.58 
A.lll1110niI1l11-Nitmgen mg/l 0.16",0.19 
Turbidity NTU 24.41=17.00 
Salinitv PSU 3.60::03 .86 

All the environmental parameters results were 
compared with the Malaysian Interim National Water 
Quality Standard (INWQS) and revealed that the 
water quality of Sungai Sematan estuary was slightly 
polluted. 

Table 2 shows concentration of heavy metals in the 
water sample from the estuary of Sungai Sematan. The 
relative dominance of the heavy metals in the water 
was observed in the following sequence: Mn > Cr > Cu 
> Cd> Zn. 

Table 2: Concentration of heavy metals in the water 
sample from the estuary of Sungai Sematan 

Cd Zn,--:-=="M,,=lI.,,- Cr 
0.0 7±O.0 19 O.062±O.O I4 0.01 8:1:0.001 0.013±O.OI8 

Mean concentration of heavy metals in the tissue of 
mollusk collected from Sungai Sematan estuary is 
shown in Table 3. 

Table 3: Mean concentration of heavy metals in the 
tissue of mollusk collected from the estuary of Sungai 
Sematan. 

Ika,'Y Md.1(mSikg) 

Mollusk~p«ic.5 Cd Cr Cu Zn Mn 
.\ll'r{"lIix mcn :rri..'f" O.:?lx 0. 1 ~ 11. 96 ~ 0.43 0.46 ;1; 0.38 13 .99 ± 730 1. 66 ;1; 1.10 
Polymcrt7da trXJJLl1I a 0-27% 0. 17 0.1 i< 0. 10 0.52 '10 0.35 14.n 2.33 3.77 ;1; 6.94 
.\c..,.,,,, 'm~u/(f 0.19;:. 0.18 0.1 ± 0.13 0.61 ;1; 0.36 8.72± 0.22 UI i< O.64 
(,;rithu/cn O/HU.sll 0.12* 0.22 O.:!~ 0.52 0.42 oj, 0.26 11.2 .. 0.18 0.92 ± 0.42 

J"OnQ..UT(9L1 n rg mit' tI O. 1 7~ 0. 18 0.1 ± O.D 0.6t ± 11..16 1I .6±0.12 1.6H , 0.36 
~lab I tllI food : \';1 

fP)~U (m~flrJ ___ 	 30 100 

In future, data on the heavy metal pollution for water 
and mollusk will be determined from the other 
estuaries to compare the concentration of heavy metal 
between the sites. Furthermore, the gathered 
information will be able to design specific pollution 
prevention or remediation program. 
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Cuticular hydrocarbon of Epilachna indica 
from Kota Samarahan, Sarawak 

Rizoh Bosorang1, Zaini B. Assim2 and Sulaiman Hanapi1 

I Department of Zoology and :tDepartment of Chemistry 

Hydrocarbon compounds found in large proportion of 
cuticular wax are phenotype's products of insects (page 
et aZ., 2002), and these compounds varied in every 
species examined. The universality of wax layers 
occurrence in insects give advantages to be used as a 
marker for insects' identification. H a cuticular wax is to 
be used as a basis of systematic studies in insects, it is 
clearly essential to have an understanding of the anent 
to which cuticular wax varies within a well.recognized 
species. This paper reporta the distribution of cuticular 
waxes from five difl'erent body part aDd three ctif£erent 
development stages of E. indico (Fig. 1) 88 basis of 
cuticular wax variation. 
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of respective compounds on different body parts but 
merely distributed for nest mate or species recognition 
(Whitlow, 2003). 

Fig. 1: Adult EpiZachna indica (A) and infected 
eggplant by E. indica (B). 

All sample examined were extracted and subjected to 
gas chromatography-mass spectrometry (GCIMS) 
analysis according to Page et aZ. (1990). Seventy out of 
120 peaks in gas chromatogram were recognized as 
cuticular hydrocarbon profile of E. indica. 
Hydrocarbons were made up over 95% of the cuticular 
lipids peak areas detected with n-alkanes covered 
21.05% of total hydrocarbons extracted, ranging from 
n-octadecane (n-ClsH36) to n-octatriacontane (n
C38H76). 

Development stages 
The patterns of cuticular hydrocarbons at different 
development stages did not show similarity on the 
cuticula r hydrocarbon compositions, but this pattern 
supported that all samples (larvae, pupae and adult 
individuals) belong to E. indica ( Fig. 2). The 
differences of hydrocarbons proportions in immature 
and mature stages proposed that each development 
stages produced different amount and type of 
hydrocarbons for at least one compound for certain 
function. It was reported that hydrocarbons 
synthesized at any life stage are used primarily in the 
next developmental stage (Young and Schal. 1997). 
There is possiblity of insects using their cuticular 
hydrocarbons as a chemical signal to measure and 
indicate their development levels. 

Body parts 
Five different body parts of E. indica adult (hind 
wings. elytra. head. legs and abdomen) showed similar 
distribution patterns and were consistent for different 
body parts (Fig. 3). The similarity of cuticular 
hydrocarbon distribution pattern in the five different 
body parts that the adult insects produce 
hydrocarbons which are then distributed to all body 
parts. Thus, each body parts of insects can be used as 
source of cuticular hydrocarbons of the particular 
species and would be useful in forensic study. 

Some quantitative differences on the proportion of at 
least one compound were observed between five 
different body parts of E. indica. However. this 
observation cannot conclude that each of the insect 
body secretes a specific hydrocarbon. Slight variation 
in body parts of insects might not reflect the specificity 

i 12.,OOO,oa;} B) Pul ,'" 

12.000.000 ) Ad ult 

Fig. 2: Total ion chromatogram (TIC) from GCIMS 
analysis of cuticular hydrcarbon from different 
development stages of the E. indica. 

Cuticular hydrocarbons are found in all life stages of 
insects and are biologically very stable. However. the 
cuticular hydrocarbon composition of the larvae or the 
pupae is seems to be not static but changes over time. H 
these changes occur as part of the development of larvae 
into adults and if this can be incorporated into a model. 
these hydrocarbons could be a very useful tool in 
estimating the age of a larvae or pupae and hence could 
increase the potential use of hydrocarbons in forensic 
entomology . 
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90(5): 655-663. hydrophobic properties but degrade relatively slower 

compared to minerals and organic vegetables. In 
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Fig. S: TIC obtained from GCIMS analysis of cuticular 
surface lipids from different body parts of the 
Epilachna indica. 

addition, the residues are non-biodegradable which could 
contaminate the environment (Annunciado et aZ., 2005). 
In view of this, Environmental Laboratory (II) in FRST 
UNlMAS has studies on the use of sago waste, which is 
abundantly available in Sarawak, for oil spill removal 
and investigate the ability of sago waste to remove used 
engine oil (UEO) and diesel using various adsorption 
systems, namely dry, wet static and wet-dynamic 
systems. 

Sago waste, which was obtained from Mukah, Sarawak 
was grinded (Fig. 1) and particle size 500J.lm) and 300J.lm 
were selected, characterized (Table 1) and applied for 
sorption in dry (oil only system), wet (oil on water 
system) and wet-dynamic sy tern (oil on water system, 
stirred). 

Fig. 1: Ground sago wastes 

Table 1: Proximate analysis of sago waste 

Type ofsize 

loarse: 
Fine 

Apparent 
density (kJI/m)j 

S27.570i:27.m 
500JOO±O 

i'lloisture 
content (%j 
16.699±().O86 
14.928±0.184 

Ash content 
(%) 

4.062±O.207 
6.193:100.1:10 

Combustible 
Dlsl1er {%) 

82.I05±4.816 4 
78.976±O.112Sago waste lor oU spill removal 

Rafeah Wahi, Zainab Ngaini and Odilia Sofie Lasi 

/)epartmmt ofChemistry 

Improper treatment and diapoaaJ. ofuaed. oil from mall 
scale business such as restaurants and vehicle 
workshops baa become a problem in Malaysia. Cooking 
oil lubricating oil. metal cutting oUt machine and 
mineral oil are common used oil diacarded into the 
wa er system. Used oil composed mainly of 
hydrocarbons and c:onaidarecI as toxic liquid wastes due 
to presence of heavy metals such as lead, cadmium. 
zinc, arsenic. as well as aromatic and naphthenic 
COJllpounds (Gourpuillion ., al. 20(0) ~ produc:Is 
that arc most commonly used as orbcnt in the 
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Efl'ect of contact time on sorption capacity 
The sorption capacity of sago waste on two dift'erent 
types of oil CUBO and dieael) was found to be increased 
with the sorption period (Fig. 2). Sorption of diesel was 
much higher compared to used engine oil. However the 
inc:reaae in sorption capacity of sago waste on diesel was 
not as consistent as that of used eqine oil. Th.i.s could be 
attributed to the nature of diesel as light.weight 
hydrocarbon oil that tenda to evaporate readily after 
ezpoaure to atmosphere. 



Volume 1/ April 2011 

4.0 
.";' 3.5 
~ 
'" 3.0 <>-~-=""'"~=--~cd -0- UEO+SW300t7 
Ii 2.5 

-0- UEO+SW500-8 " L 2.0 
-+- Dlesel+SW300i 1.5 
-x- Diesel+SWSOO" ~ 1.0 


~ 0.5 

o.0 +-~r----r----r----.---"------'--

5 10 15 20 25 30 35 

Contact lime (min) 

Fig. 2: Sorption of oil by sago waste 

Effect of contact time on sorption capacity 
Studies on the effects of sago waste particle sizes to the 
orption capacity of oil (Fig. 2) indicated that smaller 

particle sizes (300 11m) gave greater sorption compared 
to bigger particle sizes (500 11m). The increase in total 
surface area for smaller particles provides more 
sorption sites for the oil. In other words, there are 
more interactions and van der Waals forces between oil 
and smaller fiber surfaces (Shukla et al., 2002). 
Sorption capacity will increase if the sorbent has the 
capability of drawing the oil into the material matrix, 
which implies a porous structure (Annunciado et al., 
2005). 

Effect of sorption system on sorption capacity 
The sorption capacity employing three sorption 
systems was increased with the increase of contact 
time (Fig. 3). The sorption capacity of sago waste has 
followed the general trend of wet dynamic> dry > wet 
static. The sorption of oil is relatively higher in 
dynamic system due to prolonged turbulence in water 
that will give higher sorption capacity (Annunciado et 
al., 2005). Statistical analysis by One Way ANOVA 
test also confirmed on the significant difference (p< 
0.05) in sorption capacity of tbNe d.iflereDt types of 
systems. 

. " 5.0 
S -¢-dl)' systemen 4 .0 
c 
~ 3.0 -<>- wet system (static) 

~ 2.0 

... 
--0- wet system~ f 10 (dynamic) 

> 
~ 0.0 

5 10 15 20 25 30 35 

Cuula<IIII•• (u~ u) 

Water uptake 
All sorption systems showed an increase in water uptake 
with increasing contact time (Table 2). The water uptake 
for dynamic system is higher as compared to the static 
system. The sorption of sago waste on oil in dry system 
is better as compared to the static system. This is in 
agreement with previous reports on raw baggase, which 
has shown the effectiveness of adsorbing oil alone from a 
non aqueous environment. In fact, both sago waste and 
raw baggase consist of cellulose and lignin which has the 
capability to adsorb hydrophilic and hydrophobic 
materials (Said et al., 2008) that contribute to high 
sorption capacity. 

Table 2: Sorption of sago waste in the different system 
Sorplion Dry syst.m SI.tle sysl.m Dynllmlc s~'sh:'111 
lime. min 

Av....g. oil A n>l'sgf \Vatf.' A,'erage 'Yater 
sOl'ption. gIg sOI·plion. gig uplake b)· sorption, gig uphlk. b)· 

weight weil:hl 
differ.n.., diff....nc• • 

% % 
5 2.8 76 1.313 -75 .3 1.4l 2 -16.1 
10 1.882 2.015 -64 ..1 2.94.1 2.1 
15 2.957 2.256 -47.7 3.523 19.1 
20 3.10 1 1.J.11 -43.7 3.861 14.5 
25 :1.106 2.471 -40.3 4.203 35.3 
30 3. 252 2.688 -42 .0 4.386 .14.9 
35 3.176 2.766 -32.1 4.398 J4.2 

In conclusion, our study has preliminarily indicated that 
sago waste could be used to remove diesel and used 
engine oil. The sorption capacity of sago waste was 
higher in wet-dynamic system, while the optimum size 
of sago waste for oil sorption was 300l1m. It is suggested 
that future work can be done via modification on the 
sago waste itself for optimum oil removal. This study 
has been financially supported by Ministry of Science, 
Technology and Innovation (MOSTI) and UNIMAS 
(Grant No: FRGS/02(04)/652/2007(17». 
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Hypothetical protein-protein interaction 
models for a cancer-associated ribosomal 

protein, RPS3 

Edmund Vi-Hang Sim and Chin-Ming Er 

Department of Molecular Biology 

The classical assumption on the role of ribosomal 
proteins has always been about their capacity as 
members of the ribosomal complex, of which is 
responsible for cellular protein biosynthesis. However, 
it has been more than a decade since the notion of extra 
-ribosomal functions among ribosomal proteins was 
fIrst proposed. These extra-ribosomal functions include 
DNA repair, DNA replication, transcription, RNA 
splicing, apoptosis, developmental regulation, and 
cellular growth and differentiation (Wool, 1996). The 
presence of th se functions means that ribosomal 
proteins, when dysfunctional, may contribute to 
congenital disorders or influence the development of 
cancer. Indeed, over the last ten years, numerous 
studies have provided evidence to the involvement of 
ribo omal prot. ins with inherited diseases and cancers. 

In our previous study, we have identifIed 33 ribosomal 
protein gene to be differentially expressed (mostly up
regulated) in cases of colorectal cancer (Sim et al., 
2006). When similar studies were extended to 
na opha1-yngeal carcinoma (NPC), we found eady but 
novel evidence of two NPC-a sociated ribo omal protein 
gene (SinI et al., 2008). To date, we have identified 
three more ribo omal protein genes that are 
significantly de·regulated in NPC situation (Sim et QI., 
2010). 

Although the Ii t of cancer-as ociated ribosomal protein 
genes and the product encoded by them .is rapidly 
expanding, very little i known about the molecular 
events and pathway mediated by the e gene during 
organogenesis and tumourigenesis. Perhaps, in most 
cases, this is due to the challenging, technically
demanding and costly experiments needed to 
investigate uch events. To circumvent this problem., 
Bioinformatic resources and tools can be used. The 
rapidly expanding database of known gene and the 
inerea ingly aoce sible program for analy is of genes/ 
proteins function provide a logical strategy to study 
hypothetical models of ribosomal protein-mediated 
pathway . Here, we how computer-generated protein· 
protein interaction models of a colorectal cancer· 
associated ribosomal protein (RP 3), 

Protein sequence of RP 3 were obtained from GenBank 
(NCBI) database, and predicted 3D econdaxy 
structures were generated using applications within 
the 3D·JIGSAW server (http://www.bmm.icnet.uk/ 
-3djigs8w/; by Bates et at.. 2001). The constructed 
model of the ribosomal proteins were submitted (as 
PDB files) to and processed by programs in the VAST 

server (http://www. ncbi.nlm.nih.gov/StructureNAST/ 
vastsearch.html; by Gibrat et al., 1996) in order to 
search for structural neighbours or interacting factors. 

The 3D-JIGSAW analysis reveal presence of 2 domains 
in RPS3 (Fig. 1), the first containing three a-helices and 
a cluster of three-stranded antiparallel b-sheet structure 
(within which one b-sheet strand has only one residue), 
The other domain comprises three a-helices and a four
stranded antiparallel b-sheet arrangement. 
Computational calculation by the VAST server found 152 
and 35 possible structural neighbours (interacting 
factors) for Domains 1 and 2 respectively. In addition, 23 
factors were predicted to form structural associated 
within both domains of RPS3. Among all these, only a 
few proteins were from human and these are the 
inhibitor of neuronal nitric oxide synthase (Fig. 2A), zinc 
finger protein 295 (Fig. 2B) and cocaine and 
amphetamine regulated transcript protein (Fig. 2C). 
Based on this fInding, we predicted the roles of RPS3 as 
a regulator (by inhibition) of carcinogenic activator in the 
brain; co-factor of signal transduction pathway; and a 
regulator of DNA-dependent transcription. Our 
predictive models provide novel clues on the interacting 
factors of RPS3. This not only suggests possible segments 
of pathway(s) mediated by RPS3 in development, but 
provides useful information for designing functional 
studies ofRPS3. 

Fig. 1. Hypothetical 3D model of RP 3 
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Fig. 2: Hypothetical protein-protein interaction model 
of RPS3 with predicted structural neighbours 
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Uncoverin g hydrocarbon bioremediation 
poten t ial in indigenous funga l gen era 

Mohd Farith Kota, Awang Ahmad Sallerun Awang 

Hu aini, Hairul Azman Roslan and Azham 


Zulkharnain 


Department ofMolecular Biology 

Improper management of chemicals, poor practices in 
chemical production , accidents and lack of awareness 
for proper chemical disposal have led to ubiquitous 
contaminants of soils and waters around the globe 
(Juhasz and Naidu. 2000; Kanaly and Harayama, 
2000; Meckenstock et aZ. 2004: Johnsen et ai. 2005). 
For instance in Nigeria. approximately 20 million 
gallons of waste engine oil are generated annually 
from mechanic work hops within the e countries and 
discharged carele ly into the environment (Faboya, 
1997; Adegoroye. 1997). An efficient technology in 
term of cost and efficiency is highly demanded to 
etaclicate thi problem and bioremediation is the best 
candidate to restore our environment. Bioremecliation 
is a proce s of u ing microorganisms to convert 
hazardou pollutants into less toxic compounds (Odgen 

and Adams, 1989; Kirch, 2008). It involves the 
manipulation process of molecular degradation of 
compounds through biological activity. 

This study aims to reveal the hidden potential in fungi 
for the purpose of hydrocarbon bioremediation in 
contaminated soil. Five strains of indigenous fungi, 
known for hydrocarbon degradation, are obtained from 
oil contaminated soil and crude oil sludge from Miri, 
Sarawak and Brunei Darussalam. These strains are 
Penicillin chermesinum HDF2, Aspergillus versicolor 
HDF6, Trichoderma virens HDF7, Aspergillus flavus 
HDF8 and Bionectria ochroleuca BHDF7. To reveal 
the fungi's full potential, this research starts by 
choosing suitable bulking agent and determining 
whether fungi are able to grow and penetrate into the 
contaminated soil with or without bulking agent. The 
research then, proceeds with the selection of the best 
hydrocarbon degrading fungi on contaminated soil and 
optimization of parameters influencing the speed of 
the hydrocarbon bioremediation. Then, the 
bioremediation of hydrocarbon contaminated soil will 
be carried out under optimum experimental conclitions 
with several post-bioremediation tests to evaluate its 
efficiencies. 

Five different bulking agents have been used to grow 
each of the five trains of fungi. The bulking agent are 
awdust, sago waste, oil palm empty fruit bunch 

(OPEFB), rice husk and mixture of it all. After five days, 
all five strains of fungi howed visible growth on sago 
wa te (Fig. 1). 

Fig. 1: Growth of A pergillus flavus HDF8 (left) and 
Trichoderma uirens HDF7 (right) on sago waste after 5 
days. 

The experiment proceeded into the next stage where the 
fungal strains sensitivity towards hydrocarbons is 
screened. The five fungal trains were inoculated onto 
Potato Dextrose Agar (PDA) together with 2% (v/v) of 
crude oil. After 7 day, Penicillin chemesinum HDF2, 
Trichoderma virens HDF7 and Aspergillus flavus HDF8 
showed high tolerances towards hydrocarbon based on 
their growth observation as they managed to grow into 
almost full plate in plates containing crude oil (Fig. 2). 
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Fig. 2: Penicillin chemesinum HDF2 (left), 
Trichoderma virens HDF7 (middle), and Aspergillus 
flavus HDF8 (right) showed high tolerance towards 
crude oil when inoculated onto Potato Dextrose Agar 
(PDA) containing 2% (v/v) crude oil. 

These three fungi strains will be tested for their 
efficiency at laborator scale hydrocarbon 
bioremediation. Inoculums size, moisture content, and 
effect of activators will be optimized and the 
evaluation of hydrocarbon degradation will be 
evaluated through High Performance Liquid 
Chromatography (HPLC) an d Gas Chromatography 
(GC) together with ligninolytic enzyme assays to 
further support th e findings. Post treatment test 
which includes extracting toxic organic compounds, 
heavy metals analysi • microbiological analysis and 
germination index analysis will be conduded to ensu re 
the bioremediation process is successfu l. 
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Indigenous pectinolytic and ligninolytic 
fungi used in kenaf retting for potential 
application in handsheet preparation of 

kenaf bast fibre 

Dayang Syahreeny Abang Mustafa, Awang Ahmad 

Sallehin Awang Husaini, Azham Zulkharnain and 


Hairul Azman Roslan 


Department of Molecular Biology 

Kenaf (Hibiscus cannabinus and H. sabdariffa) is a 
warm season annual hibiscus, having among the least 
expensive and most versatile of textile fibres. The fibres 
are biodegradable, renewable, and provide reliable 
employment in many rural areas. It grows to 20 feet 
under favourable condition but averaging 8 to 14 feet in 
4 to 5 months. Among the components that are useful 
includes the stalks (bark and core), leaves, and eeds 
(Webber and Bledsoe, 2002). Kenaf stalks consist of an 
outer fibre (bast) and fibre (core) . The bast and core a re 
comparable to softwood tree fibres and hardwood fibres, 
respectively (Kutacova, 1998). 

A non-tre source sllch as kenaf for paper 
manufacturing is a cost effective a lternative to make 
paper without cutting woody tree . It was demonstrated 
that kenaf can be made into high-qu ality writing and 
specialty paper . The bast fibre offer strength to the 
pu lp while the shorter core fibre provides appreciable 
surface characteristics (Liu, 2000). During pulping, bast 
fibres are relatively easier to delignify followed by the 
whole stem and the core kenaf fraction (Ashori 2004). 

Retting, which is a process of removing non-fibrous 
materials (Song, 2006). is the major problem in the 
development of high-grade paper products utilizing 
k naf fibers (Yu & Yu, 2007). In this research, we are 
studying on methods of removing pectin and lignin 
components in order to obtain high quality kenaf fibers. 
Apart from fiber separation, retting is crucial as this 
proces affects the final quality of paper product . 
Advancements in the biological and enzymatic retting 
open up po sibilities of an efficient, cost-saving and 
environment-friendly approach in the production of 
kanaf fibers-based paper products. 

Ninety fungal strain. i olated from diverse local 
environment and surrounding were screened based on 
their pectinoJytic and ligninolytic activity. Macro and 
micro fungi were both isolated from rotten wood, 
decomposed vegetable and fruit waste uch as carrot, 
water apple. jackfruit rind, banana peel. lime peel, palm 
leaves and various 80il ources. Different tandard 
technique of isolation namely direct plating, pour 
plating, surface sterile plating and dilution plating of 
enrichment culture were employed to maximize the 
variety of fungal strains obtained and isolated. From the 
creening, nmeteen i olate gave positive results on 

both of pectin and lignin depolymerisation. Analysis for 
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pectin was conducted on a substrate specific assay 
plates using citrus pectin as the sole carbon source as 
shown by the formation of halo zones (Fig. 1) while the 
lignin depolymerisation was conducted by visual 
observation of the decolourisation of industrial dye, 
Remazol Brilliant Blue R (RBBR) in liquid assay (Fig. 
2). 

Fig. 1: I olate PUI isolated from decomposing paku 
uban with 13 rom halo formation after 3 days 
incubation. Strains are categorized as the best 
pectins e producer with at least 15 mm halo in 
diameter, followed by good producers with at least 10 
rom balo, weak producer with 5 mm halo and poor 
pl'oducer when no clear zone was ob erved. 

Fig. 2: Isolate MW16 isolated from rotten wood with 
9% decolourisation of 0.02% RBBR after two weeks of 

incubation indicating ligninolytic enzyme activity 
produced b the isolate. 

From these isolates (Fig. 3). these will be further 
tested at laboratory scale trial retting experiments for 
their kenaf retting efficiency. Parameters such as the 
use of substrates. initial pH of the culture medium. 
incubation temperature , retting times and inoculums 
size of kenaf retting experiments will be optimized. 

Volume 11 April 2011 

The evaluation of retting is based on the weight loss 
content, chemical characterization and 
photomicrograph using scanning electron microscope of 
the treated and untreated kenaf retted fibre. 
Subsequently, paper handsheet will be prepared from 
the retted kenaf bast fibre pulp and the physical 
strength properties will be evaluated. An environment· 
benign, efficient retting processing under optimal 
experimental conditions for kenaf retting and paper 
handsheet using kenaf bast will be developed from this 
study. 

I 
I 

• 
o 

Fig. 3: Plates containing fungal i olate that are 
positive for both pectina e and ligninolytic activity. The 
best producer was selected via quantitative analy is; 
pectinase and ligninolytic enzyme assay and identified 
by molecular technique. 
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The Semporna Marine Ecological 

Expedition (SMEE) 2010 
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Aazani Mujahid1 and Angela Lim2 

JDepartment ofAquatic Science 
2WWF-Malaysia 

The Semporna Marine Ecological Expedition (SMEE) 
was a timely and important effort by marine scientists 
to assess the rich biodiversity and health of coral reefs 
in Semporna waters. Its aim was to enhance 
conservation and outreach efforts through better 
understanding of the ecosystem. The expedition was 
successfully accomplished within 3 weeks, 
encom passing 19 diving days, 60 dive sites and 12 
kilometres of transect. 

SMEE was made po ible with permlSSlOn from the 
Economic Plann ing Unit (EPU), Prime Minister's 
Department, EP U Sabah, Sabah Parks and the 
Department of Fisherie Sabah. It wa jointly 
organized by WWF, Netherlands Cen tre for 
Biodiversity (NCB) Nahualis, Universit i Malaysia 
Sabah (VMS) and Universiti Malaya (UM). Other 
collaborators were Universiti Malaysia Sarawak 
(UNIMAS), Universiti Kebangsaan Malay ia (UKM) 
and Old Dominion State University (ODU), U A. 
There were a total of 1 participants from different 
backgrounds. Leadors of the expedItion incLudC' 

lRt1ll'alis's Dr Bort Hueksema and UM' Affendi Yang 
Amri. 

Semporna (Fig. 1) is 8 Globally Outstanding Priority 
Conservation Area (peA). within the Sulu-Sulawesi 
Marine Eco-region (SSME) in the Coral Triangle - the 
world's apex for marine biodiversity. Besides that. 
Semporna i also unusual because of its mix of five 
geomorphological reef types. Prior to the expedition 
early indicator point towards Semporna to be rwh 
with rare and umque .'peclC~, b sIdes 11 high leve1 of 
biodiversity because of the mixed habitat types and 
eeo ystam . 

In Malaysia, similar research (in such scale) is almost 
unprecedented. Methods used were similar to those 
employed since 1998 in previous research and in other 
regions. Per dive, a complementary method used was the 
modified Reef Check methodology with reef profiling, to 
enable 'snapshots' of the reef health status to be made 
for future comparisons. Besides that, other surveys were 
also undertaken including of selected water quality 
parameters, towed phytoplankton samples, video and 
photo transects. 

Early results were presented a t a press conference in 
Kota Kina balu on 20th December 2010. The biodiversity 
team identified 43 species of mushroom coral (highest 
divers ity in the world) , 844 species of fish, more than 
100 species of algae and three endemic species of bubble 
coral ; collected over 90 species of commensal shrimp 
(two new species), 25 species uf ovulidae sna ils including 
some rare species and une new species of ga ll crab; and 
finally observed seven new (previously unknown) gall 
cr abs hosts . Unfortuna tely, with the rich biodivers ity in 
Semporna peA, the coral reef status tea m had found 
only 5% (3 sit s) with excellent coral cover age, 23%) in 
good condition , 36% with fair cover and the r est of the 
36% with cor m in po r health. Further work a nd 
analy is i. to be done bfl 'k a t respective institutions. 

Besides that. 811 expedition blog was hosted at 
nih .nl. and erves as a diary of the 

expedition. Th e catalogue of 23 videos made a vailable by 
Treasure Image ' on beha lf of t he expedi tion. a nd are 
available f Ol' viewing at I It 1 . till, 

I II] • I . Topics range from interview with 
scientist onboard to documentation of available 
resources and its people. 

It is important that the e reefs and natural heritage are 
conserved and managed as they are in danger from 
anthropogenic actiVIties. There lies an urgent Deed for 
effective management of marine reSOUl'ces in e.m.porna 
(and Malaysia in general) for the bright future and 
potential of 8upportiI1g suslainable fisheries and tourism 
for generations to come. 

Reef Status team member (from 

left) : 

Angela (WWF), Ken (WWF). Muhd 

Ali (OMS), Aazani (UNIMAS), Kent 

Carpenter (Old DominioD Univer

sity), ina (WWF). Affendi (UM), Mu

nira (UM), Kee Alfian (UKM), Mohd 

Nara (Sabah Parks). 
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'Touch-incubate-PCR' approach for high
throughput genotyping 

Lai Pei Sing', Ho Wei SengI, Pang Shek Ling2 a nd 
Ismail Jusohs 

IDepartment of Molecular Biology, ~Sarawak Forestry 

Corporatio,t and ilDepartment of Plant Science and 


Enuironmental Ecology 


The 'Touch-incubate-PCR' approach (aka fru;TiP-X) is Ii 
rapid extraction method which allow direct 
amplification without going tbl"Ougb conventional 
CTAB extraction. In the same tim , it allows DNA 
extraction WIthout contacting any harmful chemicals 
and liquid nitrogen. This method offers a great 
advantage whereby it requires only approximately 20 
minutes fOl· DNA preparation before PCR amplification 
thus increases the possibility for high-throughput 
genotyping. Apart from that, the requirement of small 
amount of plant material is greatly suitable for 
samples with limited quantity. 

Th~ initiative for developing this approach was due to 
the common hindrance faced by the r earchers where 
ample collection and preparation was the mo t time 

consuming part of the project. Hence, this aJlproach 
waa developed to reduce the time, co t and (,."()Dsumable 
volume required for sample DNA extraction. Thi 
rapid DNA extra tion approach only involve 3 simple 
steps b fore PCR amplification, which is: 1) 
transferring plant ample into the extraction buffer 
by touching the ample leave by u ing pipette tip or 
Harri Uni-Core™ puncher 0.5 mm; 2) incubate to ly e 
plant cells, and 3) the incubated olution can be 
directly used for PCR amplification. However. care 
mu t be taken if Harris Uni-Core™ puncher is u.ed fbr 

Fig. 1: Map of the Sem
porna PCA (orange bor
der) with the 60 numbe
red dive sampling sites 
marked;Inset:Sabah 
Malaysia. Adapted from 
B.T. ReijnenlNCB Na
turalis. 

obtaining samples. A 2% solution of sodium hypochlorite 
(NaCIO) shall be used for cleaning the puncher to 
prevent cross-contamination. 

The fasTiP-X approach was te ted using 5 rRNA 
primers via POR on 4 different species, namely 
Neolamarckia cad-amba (Roxb.) Bos e1' (Kelampayan), 
Duabanga moluccan,a (awih), Durio zibelthinus 
(Durian) and Dimocarpus longan Lour. (Longan). The 
amplification of DNA template obtained from the fasTiP
X was comparable to the positive control which extracted 
using conventional CTAB method (Fig. 1). The PCR 
analY9is w~ing DNA template isolated by the fasTiP-X 
approach f01' each specie was repeated 3 times to prove 
the reliability and reproducibility of this method. This 
reo ult showed that the fru;TiP.X approach ha. higher 
potential for high· throughput genotyping compared to 
the conventional DNA extraction by considering its 
rapidity, simplicity and cost-effective feature . 
F ig. 1: PCR amplification using 5S rRNA primers with 

..... ~ .. ~ ~ ~ 
'I r r II r III p IV 

-== -- ti!!.-
~.. - Ii-
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template obtained using the fasTiP-X method. M: lOObp 
marker; P: positive control: I: Neolamarckia cadamba; 
II: Duabanga moluccana; ill: Durio zibelthinus; and W: 
Dimocarpus /ongan Lour. 
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