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Introduction
Major occurrence of sulphide ores in Pakistan and elsewhere
is of two genetic types related to subduction and partial
melting of mafic magma under Eurasian plate producing calk
alkaline magmatism (Sillitoe, 1972). The major copper mining
in Baluchistan is of Saindak porphyry copper ore which
contains chalcopyrite and pyrite minerals. In Dir and Chitral
areas, the primary hypogene chalcopyrite and sphalerite
assemblage has given rise to supergene epithermal assem-
blage of tetrahedrite, chalcocite, sphalerite, galena and/or
chalcopyrite. The potassic and phyllitic zones and hydro-
thermal alterations have caused such changes in mineralogy
(Tahirkheli et al., 2005).

The sulphide minerals of copper are not easily leached
(Davenport et al., 2002) and require high pressure and
temperature for leaching or prior treatment to decompose
sulphide minerals. The methods for the copper extraction
from such refractory copper sulphide ores range from
pretreatment of the ores by oxidative roasting, autoclave
oxidisation or bio-oxidisation, chloride leaching, sulphate
leaching and chloride-sulphate leaching. The oxidisation
roast leaching is now termed as the first choice followed
secondly by the temperature pressure leaching (Prasad and
Pandey, 1998).

In this study prior roasting of indigenous copper ore samples
from Chitral and Saindak were conducted. Previously, Rani
et al. (1998) studied leaching parameters such as temperature,
pressure, oxidizing agent and acid concentration. The result
showed that acid leaching of copper sulphide ores requires
nitric acid leaching under pressure and temperatures.

Roasting prior to leaching was carried out in the present work
mainly on indigenous copper sulphide ores. It was shown
that without roasting or pretreatment, chalcopyrite presents
problems (Padilla et al., 2003) related to great resistance of
this mineral during leaching. It was thought that pretreatment
by roasting of copper sulphide ores and chalcopyrite concen-
trate would transform its mineralogy and make it amenable
to leaching. The roasting parameters, such as temperature
and roasting time, were optimized in the present study. The
leaching parameters such as leaching time, acid concentra-
tion and solid liquid ratio during subsequent leaching were
also studied. No work has been reported previously on the
roast-leach processing of complex sulphides ores and the
mechanism of reaction.

Materials and Methods
Sampling and comminution studies. Bulk ore samples of
copper ore containing complex sulphide ores, collected from
Kaldam Gol area at Darosh in Chitral, (35° 32' 59" N, 71° 48'
16.30" E) and copper sulphide (chalcopyrite concentrate) of
Saindak area, Baluchistan (29° 14' 00" N, 61° 36' 49.5" E), were
procured under University of Education, HEC Project No. 870.
The Darosh samples (C) were taken from the ore dump at the
exploratory mines representing different areas of copper
deposits. Mine samples were collected after detailed geo-
chemical exploratory survey of Darosh area. Concentrate of
Saindak copper ore (sample E) from Baluchistan was prepared
by flotation.

Samples were prepared by first crushing in a jaw crusher with
an opening of one inch size. The crushed material was later
ground to ¼ inch size by roll mill. The material was quartered
by riffle. A portion of quartered material was passed through
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Abstract. Copper ores, containing both complex sulphide minerals and those containing chalcopyrite mineral, were studied
for the extraction of copper by leaching after roasting. Roasting at 650 °C for 30 min rendered the ore leachable in dilute
sulphuric acid of 2.5% concentration. The process of metal extraction would be of hydrometallurgical importance for low
to high grade sulphide and polymetallic complex sulphide ores occurring in Pakistan. The kinetic models of roasting reaction
fit phase boundary as well as diffusion reaction mechanism.

Keywords: copper sulphide, copper hydrometallurgy, polymetallic ores, ore roast-leach method
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Introduction
The oil palm specie Elaeis guineensis is planted commercially
in more than a dozen countries all over the world including,
west and central Africa, south east Asia, central south
America, China and Papua New Guinea (Hui, 1992). The plant
is unique as it produces two kinds of oil. The outer fleshy
mesocarp of the fruit yields palm oil and the kernel produces
palm kernel oil. Physical and chemical characteristics of both
the oils are quite different.

Palm oil has been in use for cooking purpose due to its dis-
tinctive quality and nutritive importance (tocotriend and
carotenoid), in food preparations as margarine, shortening
in fat blends and a vast array of food items for 5000 years in
more than 100 countries (http://deforestationwatch.org/;
Ihekoronye and Ngoddy, 1985). Presence of natural antioxi-
dants and balanced composition of fatty acids make it safe
and versatile edible oil with many positive health aspects
(http//-wikipedia.org/).

Palm kernel oil is also used in soap and detergent manufacture
due to the presence of high amount of lauric acid which
contributes good leathering properties (http://-palm oil.com/).

Palm oil is comprised of lipids, vitamin A, vitamin E and other
minor constituents. A number of human feeding studies
reported that palm oil diet reduces the blood cholesterol from
7-38% (Bonanome and Grundy, 1988; Mattson and Grundy,
1985; Baudet et al., 1984; Ahrens et al., 1957). Similar study
was carried out on fifty one Pakistani adults showing that
the consumers of palm oil rich-diet performed better than

sunflower oil (Farooq et al., 1996). A Malaysian study reported
by Ng et al. (1991) showed that the diet containing palm oil
(olein) and corn oil reduced in humans total cholesterol by
19% and 36%, respectively, while the coconut oil diet raised
serum total cholesterol by more than 10%.

Pakistan imports 70% of oil and fats to meet the edible oil
requirement. Oil palm is one of the most important sources of
oil, producing 1.700 M/ton oil per acre which is more than any
other oil producing crop.

The coastal and riverien belts of Thatta, Badin, Karachi,
Hyderabad, Mirpurkhas, and Sangher in Sindh and coastal
belt of Hab, Vinder, Uthal, Sonmiani, Pasni, Gawader and Jiwani
in Balochistan are suitable for oil palm cultivation. The coastal
belt of Sindh is about 300 km in length from Karachi to Badin
and that of Balochistan is about 550 km in length from Hub to
Jiwani. In Sindh, 500,000 acres and about 2,000,000 acres of
land in Balochistan are available for cultivation of oil palm.
Plantation of oil palm trees have been carried out in Thatta
(Garko) and Balochistan (Vinder).

In the present study, oil content, physicochemical characte-
rization and fatty acid composition of neutral lipids of palm
mesocarp and kernel oil of these regions have been investi-
gated. Such type of detailed studies were undertaken for the
first time in Pakistan which may be used as a basis for planta-
tion of oil palm in other regions of Sindh and Balochistan as
mentioned above.

The aim of present study was to assess the geographical
and climatic changes in oil contents, quality and chemical
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Abstract. Mesocarp and kernel oil of palm trees cultivated in two areas of Pakistan, Sindh (Thatta) and Balochistan were
analysed for lipid contents, quality parameters and fatty acid profile. Oil content of mesocarp and the kernel of palm trees
of Thatta, were found to be 68.23% and 26.4%, respectively, and those of Balochistan 62.7% and 27.79%, respectively.
Fatty acid composition revealed the presence of palmitic (42.8%, 37.63%), oleic (34.3%, 43.54%) and linoleic acids
(15.38%, 11.12%) as dominant fatty acids in the two mesocarp oils, while lauric acid (45.15%, 44.92%) was found as the
most significant fatty acid in palm kernel oil of the two regions, respectively. Physical and chemical parameters such as
density, refractive index, melting point, colour, free fatty acids, peroxide value, iodine value, saponification value and
unsaponifiable matter of these four oils are also reported.

Keywords: Elaeis guineensis, fatty acids, palm fruit mesocarp oil, palm kernel oil
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Introduction
The presence of heavy metal ions in the environment has
been a matter of major concern due to their toxicity to human
life. Unlike organic pollutants, heavy metal ions do not
degrade into harmless end products (El-Nady and Atta, 1996).
Toxic metal compounds not only contaminate seas, lakes,
ponds and reservoirs but can also contaminate underground
water in trace amounts by leaking from the soil after rain and
snow (Igwe and Abia, 2006). Although some heavy metals are
necessary for the growth of plants, but above the permissible
levels, bioaccumulation of heavy metals is poisonous to both
plants and animals as well as to man through their consump-
tion (Igwe and Abia, 2006). Therefore, the treatment of effluent
containing such metal ions is important due to their impact on
human health through the receiving waters.

The conventional methods used for the removal of heavy
metals from aqueous solutions include chemical precipitation,
ion exchange, electrodialysis, membrane separation, reverse
osmosis, adsorption on activated carbon, oxidation and
reduction, solvent extraction, fixation or cementation. These
methods are economically unfavourable or technically com-
plicated and are used only in special cases of wastewater
treatment (Kratochvil and Volesky, 1998). The search for new
and effective technologies involving the removal of toxic
metals from wastewaters has directed attention to biosorption
based on metal binding capacities of various biological
materials at little or no cost (Babrinde et al., 2006). Biosorption
of heavy metals from aqueous solutions is a relatively new

technology for the treatment of industrial wastewater. The
major advantages of biosorption technology are its effective-
ness in reducing the concentration of heavy metal ions to
very low levels and the use of inexpensive biosorbent
materials (Volesky, 2001). A wide range of commercial sorbents
including chelating resins and activated carbon are available
for metal sorption, but they are relatively expensive. In recent
years, numerous low cost natural materials have been pro-
posed as potential biosorbents. Biosorption is a process that
utilizes biological materials as adsorbents, and has been
studied by several researchers as an alternative technique to
conventional methods for heavy metal removal from waste-
water (Jeon et al., 2001; Volesky, 2001; Yu and Kaewsam,
1999).

Diffusion of metals from the bulk solution to active sites of
biosorbent occurs predominantly by passive transport
mechanisms (Veglio and Beolchini, 1997). Various functional
groups such as carboxyl, hydroxyl, amino and phosphate
existing on the cell wall of biosorbents can bind the heavy
metals (Avery and Tobin, 1992). Living or dead biomass can
be used to remove metals, but maintaining a living biomass
during metal biosorption is difficult because it requires
continuous supply of nutrients and toxicity of microorganism
might take place. On the other hand, the use  of dead biomass
can avoid these problems and the used cells can be easily
regenerated (Bai and Abraham, 2001). A variety of biomaterials
such as bacteria, yeast, algae and fungi have been successfully
used as biosorbent for the removal of heavy metals (Volesky,
2001). These raw materials are renewable and potentially less
expensive as well. Their utilization in the removal of metal ions
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Abstract. Plumb shell was used to prepare an adsorbent for biosorption of lead ions in aqueous solution at 25 °C. The
adsorption capacity of the adsorbent at equilibrium was found to increase from 2.8 to 49.0 mg/g with an increase in the
initial lead ion concentration from 50 to 200 mg/L. Using the equilibrium and kinetics studies, isotherm of the lead ions
on the biosorbent was determined and correlated with common isotherm equations. The equilibrium data for lead ion
adsorption fitted well into the Freundlich equation, with a value of 0.76 (R2 = 0.9), with distribution coefficient of 4.90.
The biosorption of lead ions on the adsorbent from plumb shells could best be described by the pseudo-second-order
equation. The kinetic parameters of this best-fit model were calculated and discussed.

Keywords: plumb shell, biosorption, lead ions, isotherm, kinetics
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Introduction
Protection of environment has become a global issue during
recent years. All over the world environmental regulations
are becoming more strict and are forcing the shift of techno-
logy towards less polluting or particularly non polluting
technological development (Thanikaivelan et al., 2004;
Shenghua, 2002). Water pollution and air pollution caused
by the synthetic dyes and particularly the control of indus-
trial effluent has become a big  problem. Research has shown
that synthetic dyes are suspected of releasing harmful chemi-
cals that are allergenic and carcinogenic and detrimental to
human health. Ironically Germany that discovered azo dyes,
became the first country to ban certain azo dyes in 1966. At
present many countries specially European and American
stopped using fabrics dyed with these banned synthetic dyes.
Investigators sponsored by ETAD (Ecological and Toxico-
logical Association of the Dyestuff Manufacturing Industry)
identified and assessed the risk to health caused by colourants
based on benzidine (Waheed et al., 1996). In this background
an effort to promote the use of natural dyes deserves encour-
agement (Waheed and Alam, 2004).

Natural dyes are colourants derived from animals, vegetables,
minerals and insects (Ali et al., 2007; Junzo and Katsushi,
1994). More than 500 dye-yielding plant species are so far
known. These colours have several applications in textiles, inks,
cosmetics etc., but so  far the work on leather is still limited.
Natural dyes are ecofriendly and harmless. The extraction,
refining and application of these dyes create least environmental
problems (Junzo and Katsushi, 1994).

These dyes have tremendous commercial potential and are
generally more compatible with the environment. Consider-
able research work is being undertaken around the world on
the application of natural dyes with the use of different mor-
dants as well as enzymatic pretreatment for   richness of colour
(Kanth et al., 2009; Vankar et al., 2007, Zaman et al., 1993).

Leather industry is already using synthetic as well as
vegetable tannins. However, the use is confined to cottage
and small scale units. With some effort, the vegetable dyes
may be used in leather sector on large scale (Koralia and
Dilliwar, 2004).

Annual global trade of leather is 70,000,000,000 US$.
Currently the leather processing industry is going through a
phase change due to global environmental regulations.
Pretanning and tanning processes with synthetic dyes
contributed  80-90 % of total pollution load (BOD COD,
TS, TDS, Cr, S-2, sludge etc.). Further toxic gases like,
ammonia  and hydrogen sulphide are also emitted and solid
waste like, lime, sludge is also a big problem. There is the
need to improve leather processing and dyeing methods for
the sustainability of leather industry (Thanikaivelan et al.,
2004).

Natural dyes are classified as monogenetic and polygenetic.
Monogenetic dye material produce only one colour on tex-
tiles irrespective of mordants, while polygenetic dyes develop
different colours according to the mordant applied before
dyeing.

Extraction of dye can be carried out in aqueous, acidic or alka-
line medium (Ali et al., 2009). The present study concerns
with the extraction of natural dye from the Juglan regia*Author for correspondence; E-mail: pcsir@brain.net.pk
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Abstract. Natural dye was extracted from walnut bark and applied on grey split leather for colour measurement
study. Premordanting method of dyeing was used with different concentrations of dye at different temperatures
for an interval of 45 minutes. Dyed leathers were subjected to colour measuring system and the tristimulus
values (XYZ), ANLAB values (LAB) and Munsell renotations (hue, lightness and chroma) were noted. Acetic
acid, formic acid, citric acid and  tartaric acid were used as mordants before dyeing. Tartaric acid showed best
results relating to colour measurements.

Keywords: mordant, colour measurement, natural dye, walnut dye, leather dye

252



Pak. J. Sci. Ind. Res. 2010 53 (5) 258-264

Production, Partial Purification and Characterization of Lipase from
Aspergillus flavus KUF108

Thamaraichelvan Rajeswari, Muthusamy Palaniswamy*, Chidambaram Kulandaisamy Venil,
Krishnan Nathiya and Paulraj Joyruth

Department of Microbiology, School of Life Science, Karpagam University,
Coimbatore-641 021, Tamil Nadu, India

(received February 9, 2010; revised May 21, 2010; accepted June 8, 2010)

*Author for correspondence; E-mail: m.palaniswamy@gmail.com

Abstract. Fungi isolated from oil contaminated soils were screened for exogenous lipolytic activity. Optimization of
fermentation conditions such as substrate, temperature, pH, moisture content, incubation period, carbon source, nitrogen
source and metal ions for maximum lipase production was examined under solid state fermentation by the local isolate
of Aspergillus flavus KUF108. Purification of crude enzyme was carried out by ammonium sulphate precipitation,
dialysis and DEAE cellulose column chromatography. The lipase was found to be active at pH 5 and 50 °C, and stable
between pH 5-6 and 40-60 °C. The apparent molecular weight of purified enzyme was 44 kDa.

Keywords: Aspergillus flavus, lipase, solid state fermentation, agro-industrial waste, enzymatic characterisation

Introduction
Lipases, triacylglycerol hydrolases, are an important group of
biotechnologically relevant enzymes and they find immense
applications in food, dairy, detergent and pharmaceutical
industries (Hassan et al., 2009). Lipases are by and large
produced from microbes and specifically fungal lipases play
vital role in commercial ventures (Gupta et al., 2004). Micro-
bial enzymes are also more stable than their corresponding
plant and animal enzymes and their production is more
convenient and safer (Wiseman, 1995). The lipase can be
produced either by solidstate or submerged fermentation by
involving microorganisms such as bacteria, fungi and yeast
(Shu et al., 2006; Sharma et al., 2001). Lipases from filamen-
tous fungi are preferably used for industrial applications due
to the feasibility of obtaining them in high concentrations by
solid-state fermentation process (Mala et al., 2007; Mahadik
et al., 2002). For developing industrial fermentation, designing
media and optimizing fermentation conditions are of critical
importance because these factors could strongly interfere
with the yield of lipase production (Rajendran and Thangavelu,
2009).

Solid state fermentation may produce industrial enzymes
at lower cost due to the possibility of using agro-industrial
residues as culture media. Solid wastes from the production
of vegetable oils have been widely used for the production of
industrial enzymes, antibiotics, biopesticides, vitamins and
other biochemicals because they are the excellent support
for the microbial growth as well as interesting sources of

nutrients, requiring low or no supplementation (Castilho  et al.,
2000). Solid state fermentation has many advantages over
submerged fermentation including economy of space needed
for fermentation, non-requirement of complex machinery
equipment and control system, less energy consumption, lower
capital and recurring expenditure etc. (Satyanarayana, 1994).
Solid state fermentation holds tremendous potential for the
production of enzymes (Sathya et al., 2009). In the present
study, effect of various industrial wastes on lipase production
by the local isolate of Aspergillus flavus KUF108 was deter-
mined using solidstate fermentation process.

Materials and Methods
Microorganism. Lipase producing strain of Aspergillus flavus
KUF108 was isolated from oil-spilled soil sample, near coco-
nut oil extracting industry, Kerala, India (Palaniswamy et al.,
2008). Isolated fungi were identified on the basis of cultural
and morphological features (Gilman, 1971). The fungal strain
has been deposited at Karpagam Microbial Culture  Collec-
tion Centre (KMCCC), Coimbatore, India.

Solid state fermentation. Ten grams of agro-industrial waste
(rice bran, wheat bran, coconut oil cake, gingelly oil cake,
cotton seed cake and groundnut oil cake) was taken in
250 mL Erlenmeyer flasks, moistened with 10 mL of sterile
distilled water in the ratio of 1:1 w/v and sterilized. After
coo-ling,  the flasks were inoculated with 1 mL of spore
suspension (106 spores/ mL) and the contents were mixed and
incubated at 30 °C for seven days. Enzyme extraction was
performed  by adding 100 mL of distilled water to the solid
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Introduction
The inadequate supply of protein-food in Nigeria and other
developing countries has led to protein-energy malnutrition
especially in regions where diets are derived mainly from
starchy roots and tuber crops (Petzke et al., 1997); high
demand has made protein food less affordable and almost
out of reach of the common man (Akanji, 2002). One of the
ways to overcome this problem is the exploitation of non-
conventional and cheap legume trees of forests (Becker, 1986).

Apata and Ologhobo (1994) observed that under-utilized
crops contained useful amount of nutrients for body
development. However, before these crops can be utilized
and incorporated into any food system, it is necessary to
carry out studies so as to know their nutritional potential.

Afzelia africana is a savannah crop belonging to the family
Leguminosae and fruits between December and March. The
seeds are ellipsoid in shape, about 18-30 mm long, glossy
black in colour and arranged transversely in grooves at the
middle of the pod (Keay et al., 1964); they contain high
amount of protein. This study was undertaken to determine
the functional properties, amino acid composition, anti-
nutritional properties and multi-enzyme digestibility of
dehulled seeds of A. africana.

Materials and Methods
Preparation of legume flour. Mature dry seeds of A. africana
were collected from Ikere-Ekiti, Ekiti State, Nigeria and the
seeds were further dried for two weeks and later oven-dried
for 2 h at 70 °C. Dehulling was done manually immediately
after the seeds were removed from the oven. The dehulled
cotyledons were pulverised and stored in clean plastic
containers for further analysis.

Water absorption and oil absorption capacity of the sample
were determined as described by Beuchat (1977). Emulsion
capacity was determined by the method of Yatsumatsu et al.
(1972). Modified procedure of Coffman and Garcia (1977) was
used for determining gelation property, foaming capacity and
stability. For the protein solubility of the sample, 200 mg of
the sample were dissolved in 5 mL distilled water; pH was
adjusted to the desired value with 0.1 M HCl/NaOH. Then it
was centrifuged and protein content of the supernatant was
determined by MicroKjeldahl method.

The method of Young and Graves (1940) was employed for
phytic determination while the method of Makkar and
Goodchild (1996) was used for the determination of tannin
content. Oxalate content was determined using the method
of Day and Underwood (1986) while cyanide was determined
using the method described in AOAC (1990). For thiogluco-
side determination, 10 g defatted sample was weighed in a
conical flask and 250 mL distilled water was added. The
mixture was hydrolysed at 54 °C for 1 h, then boiled for 2 h
keeping the volume constant (using a condenser) and filtered;
the filtrate was retained and the residue was washed thrice
with 50 mL hot water. The washings were added to the initial
filtrate, the volume was made up to 600 mL, heated and excess
5% barium chloride solution was added to precipitate barium
sulphate. The solution was left in the water bath for about 2 h
before filtering using a suction pump. The residue retained
was gently scrapped with a spatula into a pre-weighed
crucible, oven-dried and ashed in a muffle furnace at 600 °C
for 4 h. Thioglucoside percentage was calculated as:

     molecular weight of thioglucoside
  × weight of BaSO4

Thioglucoside (%) =   × 100
            molecular weight of BaSO4

  × weight of sample
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Abstract. Analysis of Afzelia africana seed flour showed that the seeds possessed high water absorption capacity
(128.31%), good oil absorption capacity (588.49%) and fairly good emulsion property (35.25%). However, it had the
least gelation concentration (6.00% w/v) and foaming properties (8.00%, 3.00%). Anti-nutritional factors were very low,
with the highest being phytate (13.59%) and tannin the least (0.43%). Total amino acid composition was 796.6 mg/g
protein. Essential amino acids (48.5%) were in high proportion with in-vitro digestibility of 71.5%.

Keywords: protein digestibility, amino acids, Afzelia africana
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Abstract. The study on usage of K+ by two rice cultivars (Cv. Shaheen and KS-282) from KNO3, KH2PO4 and K2SO4
(5 mM each), with 60 mM NaCl  under hydroponics conditions, showed that fresh mass of shoot (FMS), fresh mass of
root (FMR), root/ shoot ratio of fresh and dry mass, relative water contents (RWC) and relative growth rate (RGR)
were affected significantly (P=0.01) inconsistent relating to K+ sources under salt stress. The intake of K+ was the
highest with application of KH2PO4 than KNO3 and K2SO4 application. The transport of K+ was the highest with
KH2PO4 than KNO3 and K2SO4 application in Shaheen, whereas in var. KS-282 with K2SO4, transport of K+ was
higher than the other two sources. The utilisation of K+ was higher with KNO3 than KH2PO4 and K2SO4 application in
Shaheen, whereas in KS-282, K+ utilisation with KH2PO4 was higher than the other two sources. It was inferred that K+

consumption in shoot and root system of rice was dependent physio-genetically on potassium sources.

Keywords: rice cultivars, potassium sources, potassium uptake, salt stress

Introduction
Potassium is a mandatory nutrient for the growth of plants; it
is closely associated with diverse tissue and cell-specific
actions related to plant growth and development, such as
germination, cell hydration, leaf movements, ionic balance,
stomatal action, vascular transport, osmosis, nutrient storage
and enzyme homeostasis (Cochrane and Cochrane, 2009;
Gierth, 2005; Mengel and Kirkby, 2001; Blumwald, 2000;
Quintero et al., 1998; Clarkson and Hanson 1980). Salinity
reduces plant growth by affecting the availability, transport,
and partitioning of nutrients besides nutrient deficiencies or
imbalances, due to the competition of Na+ with nutrients such
as K+, Ca2+ (Yuncai  and Urs,  2005). Sodium ion stress often
results in deficiency of K+ because of the physicochemical
similarities between Na+ and K+ (Maathuis and Amtmann,
1999). The primary mechanism for maintaining ample tissue
K+ levels under salt stress seems to be dependent upon selec-
tive K+ uptake and distribution in the shoots (Carden et al.,
2003). Uptake of K+ by HAK/KUP/KT transporters is inhibi-
ted by Na+ (Santa-Maria et al., 1997). Sodium ion creates
ionic imbalance, injury to tissue and water deficit. At low K+

level, moderate levels of Na+ promote plant growth by replac-
ing K+ role as provider of turgor (Rodriguez-Navarro, 2000).
Under salinity stress, Na+ transport is preferred (Yamaguchi
et al., 2003). Vacuolar proteins OsNHX1 from rice have dual
Na+ and K+ specificity (Ohnishi et al., 2005; Fukuda et al.,
2004). In several studies K+ concentration in leaf was found

to be associated with the tolerant phenotype (Wu et al., 2005).
Higher K+: Na+ ratio improves the resistance of plant to salin-
ity (Asch et al., 1999). Reasonable amounts of K+ is required
to maintain cell-membrane integrity and function (Wei et al.,
2003). Rice growth to applied potassium is influenced by dif-
ferent sources of  potassium and interaction of potassium with
other nutrients (Singh et al., 2003).

The present study is based on the hypothesis that consump-
tion of potassium is source dependent; it also records its fate
in different varieties of rice

Materials and Methods
Seeds of Oryza sativa (Cv. Shaheen and KS-282) were ger-
minated in  quartz sand moist with distilled water. Potassium
was applied @ 5 mM as KNO3, K2SO4 and KH2PO4. To cre-
ate salt stress, 60 mM NaCl was applied. One week old seed-
lings were foam-plugged in lids of plastic pots containing conti-
nuously aerated one litre full strength nutrient solution
(Hoagland and Arnon, 1950), which was replaced weekly.
Light intensity was 450 μmol/m2/s. Photoperiod was adjusted
to 16 h light period, temperature was maintained at 30 ± 2 °C
and pH of the solution was adjusted to 6.0 with HCl or Ca(OH)2

and was monitored regularly. The treatments were applied in
triplicates. Harvests were taken on the  22nd and the 33rd day
after seedling transplantation. . After recording of fresh mass
(FM), the plants were rinsed with deionised water and were
separated into shoot and root portions. Plant samples were
dried at 65 ºC to constant mass. Dry mass (DM) of each sample
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Starches form oil/water emulsions primarily by imparting
viscosity to the aqueous emulsions and by forming a multi-
molecular layer around the disperse globules. Maize starch
BP usually forms unstable emulsions with coarse globules
and is used in the extemporaneous preparation of enemas
only (Trease and Evans, 1989). On the other hand, cassava
starch forms highly viscous mucilages capable of stabilising
aqueous emulsions and in fact, may be used as a substitute
for acacia gum, provided a preservative is included in the
formulations (Uhumwangho et al., 2005). The limitation in the
use of cassava starch in pharmaceutical formulations is the
content of hydrocyanic (prussic) acid (Trease and Evans,
1989). This problem may be overcome by treating the starch
with dilute aqueous sodium bicarbonate solution and
washing several times with water until the washing is neutral
to litmus. It is well known that emulsions stabilised by
hydrocolloids (e.g., whey protein, acacia, sodium alginate)
are readily flocculated by electrolytes (Silvestre et al., 1999;
Black and Popovich, 1981). However, the mechanism of the
instability is not clear. The purpose of the present study was
to investigate, whether cassava starch emulsions are prone to
such electrolyte-induced instability and the mechanism of the
instability by varying cationic valency of the electrolytes.

Cassava starch was extracted from the tubers of cassava
plant (Manihot utilissima) following standard procedures
for starch extraction (Trease and Evans, 1989). The hydro-
cyanic content was neutralised and the starch was used to
form mucilage at 4%w/v. The test electrolytes were sodium
chloride, calcium chloride and ferric chloride (all Analar grades,
BDH, Poole, England).

Preparation of the emulsions. Emulsions (o/w) were prepared
by adding, arachis oil to the mucilage (50 mL, 4% w/v).
Mucilage concentration <4% w/v formed thin emulsion that
creamed rapidly, while mucilage concentration >4% w/v
formed thick emulsion that was difficult to disperse.

Electrolyte treatment of the emulsions. Different concen-
trations of sodium chloride (0.005 to 0.05 M) were used to
challenge the emulsion and the minimum concentration which
exhibited measurable creaming after 24 h was used to study
the flocculant effect of the other two multivalent cationic
electrolytes. High creaming rate indicated a high flocculant
effect of the test electrolyte.

Determining creaming rate. Emulsion (10 mL) in a glass
measuring cylinder was allowed to stand for 24 h. At selected
time intervals, the volume of the cream (supernatant) layer
was recorded.

Globule size analysis. Photomicrographs were taken and all
globules appearing in each micrograph were counted and
sized with the aid of a photomicrograph of a calibrated stage
slide. Mean globule size (x

_
) was calculated from the expres-

sion:
Σ fx

x
_

    =       (1)
Wf

Where, f is the frequency of each size x. The size analysis was
carried out for fresh and aged (24 h) samples (both treated
and untreated). The increase in globule size during storage
(24 h) was taken as a measure of globule flocculation and
coalescence and was used to score the flocculant effect of
the electrolytes.
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Abstract. The study to investigate, whether cassava starch emulsions are prone to flocculation by electrolytes and the role
of the cationic valency in the instability showed that the electrolyte treated samples exhibited various degree of creaming
and increase in globule size which depended on the cationic valency of the electrolyte, whereas the untreated samples
hardly exhibited any evidence of creaming or changes in globules structure after 24 h of preparation. The trivalent cationic
electrolyte (FeCl3) gave the most pronounced effect, while the monovalent cationic electrolyte (NaCl) gave the least effect
on the creaming and globule size increase indicating that the instability is associated with the adsorption of the cationic
moiety of the electrolyte on the globules to neutralize anionic charges on the globules surfaces.

Keywords: cassava starch emulsion, instability, cationic effect
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Introduction
Soil compaction, typically caused by heavy wheeling and
repetitive tillage in agricultural fields, is an undesired factor.
It changes the physical parameters and water infiltration that
cause reduction in the crop yield (Akinci et al., 2004a). A
hard layer of soil exists about 250 mm under the surface, known
as the hardpan (plow pan), which must be cut into smaller
pieces because it does not allow vegetation to grow in a healthy
manner.

One useful method to avoid negative effects of soil compaction
in agricultural fields is deep tillage using a subsoiler (Ozmerzi,
2001), which is a tillage tool that can work up to depths of
450-750 mm under the surface. Manufacturers typically design
subsoilers as steel construction, consisting of a main frame-
work, support parts, tine and a narrow share. Additional to
the standard subsoiler design, a number of different types of
subsoiler designs can be seen in agricultural fields, which are
used for a number of varied applications. When working with
the subsoiler, its construction is subjected to reaction forces
from the soil due to the deep tillage. According to these work-
ing conditions, if the construction does not compensate the soil
reaction forces, elements of the subsoiler could be subjected to
forces that cause deformation. This deformation could cause
machinery failure during operation.

It is, therefore, a necessity that force effects and stress distribu-
tions should be well described to prevent failure of tillage
machines. This information is also extremely important for
consideration of the designers and machine manufacturers to
consider. Machine manufacturers use particular materials in
order to avoid possible errors and failures, which have high

safety coefficients or high weight machine elements. Although
this prevention would render the equipment safe, the result-
ing weight and cost of the products will inevitably rise. Many
working designs may be operationally sufficient within the
defined working conditions, but the ideal aim is to generate
an optimal design. Therefore, the use of optimisation tech-
niques is an important application for this area of industry.
Software-based integrated numerical techniques and
optimisation techniques have been used in machine design
procedures since the 1960’s. Focusing on machine system
optimisation, the need for structural machine element
optimisation becomes a requirement. The aim of structural
optimisation is to obtain the optimal structure using geometri-
cal, material and topological parameters (Uzun, 2006).

Significant research has been undertaken on subsoilers
and their effects on agricultural fields. Among those, Gameda
et al. (1983) investigated the effect of subsoil compaction on
corn production yield under axle load, Isik et al. (1993)
researched draft force requirement of a prototype single-
shank vibrating subsoiler on tillage; Kushwaha and Shen
(1995) used finite element method (FEM) to prediet dynamic
interaction between the soil and the tillage tool. The research-
ers indicated that their method could work for predicting the
forces acting between the soil and any other kinds of tillage
tools by considering some modification. Fielke (1999) inves-
tigated the effect of cutting edge geometry of a 400 mm wide
experimental sweep on horizontal and vertical components of
forces using FEM. Mouazen and Nemenyi (1999) investigated
and analysed soil-loosening processes in non-homogeneous
sandy loam soil with subsoiler using finite element method
(FEM). Degirmencioglu et al. (1998) generated a simulation
study about the framework of a plough with FEM, investigat-
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Abstract. An experimental study of a subsoiler, used for deep tillage in agricultural fields, was carried out to determine
its maximum draft force. The working conditions of the subsoiler were simulated three-dimensionally. The simulation
showed that a structural optimisation can be generated on a subsoiler framework body for reducing the weight. New
design parameters of the framework were defined and finite element analysis gave an optimised redesign for the
subsoiler with the framework weight reduced by approximately 27.62%.
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Cetirizine, a metabolite of hydroxyzine, is a long acting non-
sedative antihistamine with some mast-cell stabilizing activity
(Sweetman, 2007). Many analytical techniques involving
HPLC and spectrometry have been employed for the determi-
nation of cetirizine dihydrochloride (Koichiro et al., 2006;
Jaber et al., 2004; Paw et al., 2002; Drozd et al., 2002; Garg
et al., 1995).

The resulting absorbance of colour was measured at 410 nm,
employing all reagents except CD, to be used as a blank. The
experiment was repeated with different volumes of standard
CD solution and a calibration curve was prepared.

In order to study the interferences standard instruments
and chemicals were used. To an aliquot solution containing
1.0 mg/mL of CD, different amounts of various compounds
(1 mg/mL) were added individually until the solution showed
the same (±0.01) absorbance as that of pure CD solution
without the addition of the organic compound. The value
was calculated as the percentage of organic compound with
respect to the amount of CD.

Tablets containing 10 mg and syrup cotaining 60 mg of CD
were separately dissolved in distilled water and filtered to
get 1 mg/mL solution of CD. The absorbance of aliquot
containing 10 μg to 250 μg/mL was measured at 410 nm and
the quantity of CD was calculated from the standard calibra-
tion curve.

CD reacted with dichloronitrobenzene at 100 °C in basic media
to give yellowish orange complex; its absorption spectra
under optimum conditions lies at 410 nm (Fig. 1). The reaction
obeys Beer’s law in the concentration range 10 μg to 250 μg/
mL. Heating at 100 °C for 120 sec., gave the maximum colour.
Above and below this time and temperature, the colour
intensity decreased. The colour remained stable for more
than 24 h.

Dichloronitrobenzene 20 mg/mL gave maximum absorbance
at pH 11.5. This pH was maintained by addition of 1 mL of 1N
sodium hydroxide. The probable mechanism of colour reaction
is that on addition of sodium hydroxide, piperazine moiety is
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Abstract. A rapid, simple and sensitive spectrophotometric method has been developed for determination of antihistamine
(cetirizine dihydrochloride) in pure and pharmaceutical formulations, based on the charge transfer complexation between
cetirizine dihydrochloride as n-electron donor with dichloronitrobenzene as π-acceptor in basic medium. The resulting
yellowish orange coloured complex had absorption maxima at 410 nm. Beer’s law is obeyed in the concentration range
I0 μg to 250 μg/mL. Molar absorptivity is 0.4805×104/mol/cm and relative standard deviation is 0.95%.
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Here, a new spectrophotometric method for the determination
of cetirizine dihydrochloride (CD) in pure and dosage forms
has been developed. The method is simple, accurate, precise
and sensitive and not yet reported in the literature. It
employed standard instruments, chemicals and solutions.

For studying the interferences, standard chemicals and
instruments were used. To an aliquot of CD containing 10 μg
to 250 μg/mL, 1 mL of 1N sodium hydroxide and 3.5 mL of 2%
(w/v) dichloronitrobenzene were added and the contents
were heated for 120 sec., in a water bath at 100 °C. After
cooling the volume was made up to 10 mL with ethyl alcohol.
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Structural formula of cetirizine dihydrochloride
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