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Surface water is most exposed to pollution from chemical, 
physical and biological contaminants by anthropogenic activities. 
Identifying the variables contributing to the deterioration of 
water quality is crucial and predicting the future status is vital 
in managing the ecosystem. As Kinta River is an ex-mining area, 
heavy metals contamination is expected to be the major pollution 
contributor particularly arsenic and mercury. Confirmation on 
the significant contribution of arsenic and mercury species was 
done by applying selected chemometrics techniques namely 
cluster analysis (CA) and principal component analysis (PCA) on 
the physicochemical variables monitored by the Department 
of Environment (DOE), Malaysia during the period from 1997 – 
2006. Thirty physicochemical variables were selected as input 
variables for CA and PCA in an attempt to identify the significant 
variables by the factor loadings obtained from PCA. From CA, 
the physicochemical variables were classified into four main 
clusters based on the similarities and dissimilarities. PCA applied 
to the dataset resulted in ten varifactors with a total variance 
of 78.06%. Arsenic and mercury were classified as moderately 
significant variables that affect the Kinta River water with a 
factor loadings of 0.561 and 0.643, respectively. The pollution of 
the river due to these metals could be contributed by industrial 
discharge, agricultural activities and residential waste. Since the 
toxicity of arsenic and mercury depended on the specific species 
of the metals, speciation analysis is therefore important to 
study the toxicity of these metals species due to their significant 
risks to human health and to the environment. LC-ICP-MS offers 
several advantages for speciation analysis as it allows multi-
element and multi-isotope detection, high sensitivity and a 
wide linear dynamic range of detection. Analytical validation 
carried out showed that the detection limits for As were 1.0 
and 0.5 ppb for As (III) and As (V) respectively with recoveries 
of As (III) and As (V) in the range of 90 – 115%. The detection 
limits for Hg2+ and CH3Hg+ were found to be 1.0 ng L-1 and 1.5 μg 
L-1, respectively with recoveries of Hg2+ and MeHg+ in the range 
of 95 – 111%. Water samples taken from six sampling points 
selected from the DOE monitoring stations were analysed for 
arsenic and mercury species. This speciation analytical data 
was used in validating the artificial neural network (ANN) 
developed for predicting the concentration of these species in 
Kinta River. In developing the ANN model, two approaches were 
considered. The first approach, prediction was performed based 
on the original principal components (PCs) with thirty PCs as the 
input and the second approach, rotated principle components 
(RPCs) with eigenvalues greater than 1 with ten RPCs as inputs. 
It was observed that the predicted output of the first approach 
obtained a higher coefficient of determination (R2) value of 1.0 
for both As(V) and Hg2+ as compared to the second approach 
with R2 of 0.915 and 0.984 for As (V) and Hg2+, respectively. 
The sensitivity analysis with leave-one-out technique showed 
that both arsenic and mercury were found to have significant 
input-output relationship with contribution of 31.6% and 
86%, respectively. The ANN model developed obtained a good 
agreement for As(V) with R2 of 1, whilst relatively low correlation 
for Hg2+ with R2 of 0.6528.

This study was conducted to determine the potential of palm 
stearin (PS) as edible coating materials for fruits. The palm 
stearin was blended with 20-80% palm kernel olein (PKOo) 
and the properties of the blends were evaluated in terms of 
the slip melting point (SMP), solid fat content (SFC), fatty acid 
and triacylglycerol compositions (TAG), and polymorphism. 
Blending of PS with PKOo reduced the SMP, SFC, altered 
the FAC and TAG composition and changed the crystal 
polymorphism from β to mixture of β and β’. The changes in the 
physicochemical properties of PS were due to the replacement 
of the high melting TAG in PS with medium chain TAG in PKOo. 
From the analysis, 1:1 and 3:2 were the better PSPKOo blend 
formulations in slowing down the weight loss, respiration 
gases and gave better appearance when compared to other 
PSPKOo blends formulations. These two different coating 
formulations, 1:1 and 3:2 PSPKOo blends were applied onto 
guava by hand-wiping techniques, stored at 10°C and 20°C and 
were compared to beeswax (commercial coating) in terms of 
respiration gases, cohesiveness, weight loss, glossiness, colour 
and appearance. Guavas coated with 1:1 PSPKOo blend showed 
the lowest weight loss, while coating with 3:2 PSPKO showed 
the best guava appearance at 20°C. Both the PSPKOo coating 
blends significantly reduced (p<0.05) the weight loss, loss of 
O2 and CO2, glossiness, lightness, greenness and yellowness of 
guava stored at 20°C for 21 days when compared to beeswax. 
No significant difference (p>0.05) was observed between the 
two coating formulations in terms of weight loss, ethylene gas 
concentrations, lightness, greenness and yellowness of guava 
for both storage temperatures. However, both coating resulted 
in better guava appearance than beeswax at both storage 
temperatures. The PSPKOo blend (at 31%) was incorporated 
into chitosan of different degree of deacetylation (DD) (85% 
and 95%) and molecular weight (MW) (100.000 and 300.000 Da) 
to form films and the films were evaluated in terms of particle 
size, diameter and stability of emulsion and also thickness and 
tensile strength. The chitosan with 85% DD (MW 300.000 Da) 
+ 31% PSPKOo blend resulted in the strongest film and thus 
this chitosan was added with 15.5% and 31% PSPKOo blends 
for comparison of physical properties of film. Emulsion blend 
containing 85% DD (MW 300.000 Da) and 31% PSPKOo blend 
of chitosan gave the biggest particle size, highest viscosity and 
the most stable emulsion, resulting in the thickest film with 
the highest TS and EM. The film was applied on cherry tomato 
and stored at 20°C for 9 days. The chitosan film with 85% DD 
(MW 300.000 Da) + 31% PSPKOo blend was the most effective 
in reducing weight loss, maintaining firmness and redness of 
cherry tomato compared to the other two films. Hence, PS 
showed potential to be used as a moisture barrier in fruit 
coating.	
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