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Introduction
Benzimidazole is an important heterocyclic system. It is
present in many natural products of animal and plant origin
and plays a vital role in many biochemical processes. The
chemistry of benzimidazole has been extensively reviewed
and documented (Grimmett, 1997; Hofmann, 1953; Wright,
1951). Some of its 2-aryl and hetaryl derivatives are endowed
with manifold biological activities. For example 2-(thiazole-
4'-yl) benzimidazole commonly known as thiabendazole
is an effective anthelminitic and fungicidal compound (Tocco
et al., 1964) and many derivatives of 2-pyridylbenzimidazole
are shown to be allosteric glucose activators (Takahashi
et al., 2009). Various other 2-furyl-, and 2-thienyl-benzimi-
dazoles have also been reported in the literature (Achkasova
et al., 2005).

In the earlier work on heteroaromatic compounds, the
synthesis of 2-(pyrazol-4'-yl) benzimidazole was reported
(Rashid et al., 2002; 1999). In the present work, nitration
studies on 2-(3',5'-dimethyl-1'-phenylpyrazol-4'-yl) benzimi-
dazole (I) are described. Mass spectral fragmentation patterns
of the compound and its nitro products are also suggested.

Materials and Methods
The proton magnetic resonance (PMR) spectra were obtained
on a Brucker AM-500 spectrometer with tetramethylsilane as
an internal standard. The infrared absorption spectra (IR) were
taken by the Hitachi-270-30 spectrometer and were measured
as potassium bromide disks. Mass spectra were obtained on a
Finnigan MAT-112 spectrometer.

Melting points were taken on Gallenkamp apparatus and
are uncorrected. 2-(3',5'-dimethyl-1'-phenylpyrazol-4'-yl)

benzimidazole (I) used in the nitrations was prepared earlier
from the reaction of 3,5-dimethyl-1-phenylpyrazol-4-carbox-
aldehyde with o-phenylene diamine (Rashid et al., 2002).

Nitration of 2-(3', 5'-dimethyl-1'-phenylpyrazol-4'-yl) ben-
zimidazole: At room temperature. Compound (I)1g was
added to a nitrating mixture of 3 ml conc. nitric acid and 3 ml
conc. sulphuric acid at room temperature and allowed to stand
for 4 h at room temperature. Afterwards, the reaction
mixture was poured over crushed ice, filtered and washed
with water. The precipitate was dried and crystallized from
aqueous ethanol to give the product 2-(3',5'-dimethyl-1'-p-
nitrophenylpyrazol-4'-yl) benzimidazole (II): m.p. 218-220 ºC,
yield 80%.

Compound (II) was identical (mixed m.p., IR, PMR spectra)
with the product obtained from the reaction of 3,5-dimethyl-
1-p-nitrophenylpyrazol-4-carboxaldehyde and o-phenylene-
diamine (Rashid et al., 2002). Mass spectra m/z (%): 333(100);
332(90); 302(04); 287(14); 286(35); 285(07); 245(07);
244(17); 243(05); 219(04); 218(03); 217(02); 190(02);
179(02); 138(10).

At 100 ºC. Nitration of compound (I) was carried out as above.
The reaction mixture was heated on a water bath for 3 h,
allowed to cool and poured over crushed ice. After filtration
the precipitate was washed, dried and crystallized from ethanol
to get compound (III): m.p. 196-198 ºC, yield 75%.

Compound (III) was identical with the product of reaction of
3,5-dimethyl-1-p-nitrophenylpyrazole-4-carboxaldehyde and
5-nitro-o-phenylenediamine as well as the product obtained
from further nitration of compound (II) at 100 ºC. Mass spec-
tra m/z (%): 378(100); 377(73); 347(05); 346(03); 332(09);
331(26); 302(02); 301(02); 286(07); 285(08); 273(02);
244(02); 232(01); 217(01); 216(01); 190(01); 170(01);
129(03); 88(02).
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Abstract. Nitration of 2-(1'-phenylpyrazol-4'-yl) benzimidazole ring system was found to be temperature dependent.
Room temperature nitration occurred at the phenyl ring of pyrazole, while at 100 °C, a dinitrated product is obtained
where the second nitro group is introduced at the 5-position of the benzimidazole ring. Nitration at 100 °C leads
directly to the expected dinitration product. Mass spectral fragmentations for both the compounds is described.
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Introduction

Different types of additives viz, lignosulphonates, carboxylic
acids, hydroxyl carboxylic acids, hydroxides of alkali or
alkaline earth metals, different types of amines, polymers
etc. have been reported in the literature for improving the
properties of Portland cement (Elert et al., 2008; Zofia
et al., 2007; Saccani and Motori, 2006; Hewlett, 1998).
These additives are commonly used as grinding aids,
water-reducing admixtures, set-retarding admixtures,
setting and/or hardening accelerators, air entraining admix-
tures, corrosion inhibitors, plasticizers and super-plasticizer
admixtures (Schulze 1999; Ohama, 1998; 1997; Sakai and
Sugita, 1995). Out of all known additives, the use of
organic additives is more common in cement industry
for keeping or improving the strength, adherence, thermal
and acoustic insulation, ductility, fire performance and
viscous dampening of the cement.

For improving the mechanical properties of concrete, resis-
tance to environmental deterioration, chemical attack and
moisture, usually polymeric concrete admixtures are used;
their impact depends on the nature and concentration of the
additive used (Niazi and Jalili, 2008; Xuli and Chung, 1996;
Larbi and Bijin, 1990). Examples of some of the polymeric
compounds are polymer latex, redispersible polymer powder,
water-soluble polymer or liquid polymers. The change in the
physical state of cement paste containing any of the above
mentioned additives is accompanied by a change in the water
content value and ionic concentration within the paste; this is
reflected on a change in all other properties of the hardened
cement paste.

The objective of this work is to study the physicomechanical
properties of high strength portland cement for its improve-
ment under the influence of methylmethacrylate (CH2 CHCH3

COOCH3) and ethylenediamine (NH2CH2CH2NH2)as
additives.

Materials and Methods
High strength portland cement (Pakistan Standard Specification
PS-232) was used in this study. Different concentrations (1, 2, 3,
4 and 5 % of dry cement weight) of two organic polymers namely
methylmethacrylate and ethylenediamine were used as additives.

Several cement batches were used separately to prepare
different cement pastes containing 0 % (blank), 1,2,3,4, and
5% of methylmethacrylate and ethylenediamine. Every time,
the water of consistency was tested. The pastes were sepa-
rately moulded in 5´15 cm cylindrical plastic moulds. The
moulded cement pastes were kept for 24 h in a humid cup-
board and then demoulded and kept in water tank until the
time of study. Three representative samples were taken from
each hardened cement batch at different curing times (3,7 and
28 days) and tested for their bulk density according to the
international standard specifications. After testing, same
samples were subjected to cold crushing strength test using a
machine of maximum load of 20,000 kg. Load readings were
divided by the surface area of the mould to obtain cold crush-
ing strength per cm2. Hydrated samples (28 days old) were
investigated using IR spectroscopy.

Results and Discussion
Bulk density. Figures 1 and 2 show the results of bulk density
at different curing time, using methylmethacrylate and
ethylenediamine. It was found that the bulk density decreased

Abstract. In the study of the effect of methylmethacrylate (C5H9O2) and ethylenediamine (C2N2H8) on the
physicomechanical properties of high strength Portland cement, addition of methylmethacrylate upto 5% strength
showed negative effect on the bulk density, cold crushing strength and hydration of the cement; however, the
negative effect was relatively less in case of lower concentrations ( < 2%). Addition of ethylenediamine upto 3%
concentration showed remarkable increase in these properties.

Keywords: portland cement, additives, methylmethacrylate, ethylenediamine
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Abstract. The effect of three refining methods, viz. alkali refining, degumming and bleaching was investigated on the
physicochemical properties, fat soluble vitamins and nutritional metal content of Hura crepitans oil. The processes
increased the glyceride content while there was reduction in the nutritional metal content of the oil. The effect of
temperature (60-180 °C) and time (upto 90 min) was also considered using the bleaching method with surface active
clay and activated charcoal. The adsorption of peroxides was adequately modeled by Arrhenius type of equation and
described by the first-order kinetic. The activation energy for bleaching at 120 °C and 45 min was 244.60 cal/mole.
Among all the refining methods, bleaching appeared to be the best technique for refining in terms of stability and
improvement of physicochemical properties of the H. crepitans seed oil.

Keywords: oil refining methods, physicochemical properties, vegetable oil, Hura crepitans seed oil, vitamins, minerals

Introduction
Vegetable oils obtained from plant seeds are cheaply
processed for fulfilling the demands of food supply. These
oils contain some essential minerals accumulated in different
parts of plants from the environment and are required by
human body. Trace metals have also been detected in such
plants. (Liu et al., 2005).

Extraneous substances, present in the crude edible oils of
plants, may impart objectionable properties to the oils
(Weiss, 1983), which can be removed by refining in terms
of increased shelf life and nutritive status of the resultant
oils (Haraldsson, 1983).

Among the oil seed-containing plants, Hura crepitans is one
of the newly known plants; it was underutilised due to lack
of information on its composition and utilisation.

The seeds and seed oil of H. crepitans (HC) have been
characterised in a previous study (Oderinde et al., 2009),
wherein the oil yield was found to be 37.78±0.81%; the
acid value and iodine were 19.04±0.41 mg KOH/g and
20.81±0.20 mg iodine/g, respectively. The characterisation
and lipid profile of the oil suggested its possible application
in soap and food industries. In continuation of our search
for novel seed oils, the present study aims at improving
the physicochemical properties, lipid classes, nutritionally
valuable minerals and fat soluble vitamins of H. crepitans seed
oil by means of effective refining (bleaching, degumming and

alkali refining). The kinetic data of the effect of refining on
the oil was also studied.

Materials and Methods
Sample preparation. The H. crepitans seed sample was
obtained from the surroundings of the University of Ibadan, Oyo
State, Nigeria and identified at the herbarium of Botany Depart-
ment, University of Ibadan. The seeds were subsequently ground
in laboratory mill and stored in cellophane bags at 4 °C prior to
analysis.

Physicochemical analysis. The H. crepitans seed oil was
extracted using Soxhlet extractor with petroleum ether
(40-60 °C) for 10 h (Ajayi et al., 2004). The extracted oil was
immediately analysed for iodine, peroxide saponification and
acid values as well as unsaponifiable matter by the method
described by the Association of Official Analytical Chemists
(AOAC, 1984). Estimation of free fatty acids as oleic acid
was performed following the method described by Oderinde
et al. (1990). The refractive index of the oil (at room tem-
perature) was determined with Abbe refractometer (Oderinde
and Ajayi, 2000) and the specific gravity was measured using
gravity bottle. The state and colour of the oil were noted at
room temperature through visual inspection. Mean molecular
mass was estimated by the formula (56/SV)´1000, where SV
is the saponification value (Akintayo and Bayer, 2002).

Determination of minerals. The metals determined included
lead, cadmium, copper, zinc, iron, magnesium, calcium,
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Abstract: The 12 months stability study of freshly produced refined soybean oil revealed that refined soybean oil stored
in plastic containers in dark was more hydrolytically and oxidatively stable than that stored in other containers in light
condition. There was no significant difference at P < 0.05 in free fatty acids and acid value of oil stored under light and dark
conditions in tin and glass containers but there was significant difference at P < 0.05 in peroxide value of oil stored in light
and dark conditions in all the storage containers. Light increased the degree of oxidative rancidity of refined soybean oil, the
most in tin containers, followed by glass containers and the least in plastic containers.

Keywords: soybean oil, light and dark conditions, stability study
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Introduction
Soybean (Glycine max) is native to the North-eastern Asia
and was first introduced into the United State in 1765 (Soy-
bean Research Advisory Institute, 1984). Soybean is the world
largest oil seed crop, with about 13 million metric tons of oil
produced per year (Patterson, 1989). In the growing season of
2002-2003, 30.6 million metric tons of soybean oil was pro-
duced worldwide, constituting about half of the worldwide
edible vegetable oil production (USDA, 2004). Presently,
United States is known to be the largest producer of soybean
and soybean oil in the world (ASA,1996;Compton, 1995).

In production of soybean oil, soybeans are cracked, adjusted
for moisture content (bean-conditioning), rolled into flakes
and extracted with commercial hexane.  The oil is then refined
and blended for different applications and sometimes hydro-
genated.  Soybean oil is consumed by humans as well as used
in industry for technical purposes e.g. as anti-corrosion agent,
anti-static agent, disinfectant, fungicide, pesticide, dust con-
trol agent and in making of printing inks (Bernard and Xue,
2004; Fradin and Day, 2002; Erickson et al., 1980).

Due to good organoleptic nature, there has been increasing
demand of soybean oil in Nigeria which has invariably led to
its scarcity, especially during off-season of the crop (March-
September).  In most cases, oil merchants buy it when it is
relatively cheaper and available (during October-February)
and store it indiscriminately in plastic, glass and tin contain-
ers without considering the deleterious effect of the contain-
ers in the long run on the quality of the oil; the oil is later sold
when it becomes expensive (during off-season) in order to

make much profit. For economic reasons, some housewives
also buy it in large quantities, when it is cheaper and store in
various kind of containers, either inside the cupboard (in dark)
or on the cooking table (in light) for further domestic and
ceremonial uses. In supermarket, the oil is placed on shelves
with the illuminated fluorescent light and in local market the
oil is placed or sold under the sun (in daylight) without neces-
sarily considering the effects of  these conditions on the qual-
ity and shelf life of the oil.

Extensive work has been done on extraction (Carlson and
Scott, 1991; Scott, 1991; Mounts and Pryde, 1983; Allen et al.,
1982), purification and refining (Gunstone and Norris, 1983;
Erickson et al., 1980; Bernardini, 1973), physicochemical prop-
erties and fatty acid composition of soybean oil (Howard,
1997; Lawson, 1995; Ziller, 1994).

Focus of the present research work was finding the effect of
light and dark storage conditions on some quality parameters
(free fatty acid, acid value, peroxide value and    iodine value)
of refined soybean oil stored in different containers (tin, plas-
tic and glass bottles) over a period of twelve months.

Materials and Methods
Refined soybean oil used for this research was obtained from
one of the popular vegetable oil companies in the south-
western part of Nigeria. Fresh oil was obtained, after produc-
tion, from the deodoriser at the refinery section of the factory.
Two sets of three different containers (tin, greenish glass bottle
and whitish transparent plastic bottles) were obtained,
washed, cleansed and dried. The containers were of equal
capacity (500 ml); each container was filled with 450 ml of
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Abstract. Mean values of copper, manganese, nickel and zinc in different cigarette brands sold in Pakistan were found
to be in the range of 8.61 to 94.67 μg/g, 26.40 to 98.20 μg/g, 0.61 to 8.58 μg/g and 16.92 to 99.60 μg/g, respectively,
through Atomic Absorption Spectrophotometer (AAS). The results are discussed with reference to and in comparison
with the mean average concentration of these elements reported in the cigarettes of other countries.

Keywords: cigarette, tobacco, smoking, heavy metals, health effect

Introduction
Tobacco products, such as cigarettes and cigars are known
to pose a serious environmental health threat to consumers
themselves and to the people around them as well. Cigarette
is one of the means by which nicotine in tobacco is con-
sumed by humans. Approximately 5 trillion cigarettes are
produced each year or 1,000 cigarettes per man, woman or
child (HRO/World, 2003). Usually, cigarette is made up of
tobacco, paper and additives. Cigarette smoke contains both
organic and inorganic compounds that are human
carcinogens. Therefore, knowledge of the nature and
quantity of elements present in the tobacco is imperative
for human safety. Studies have been carried out in various
countries to monitor the contents of local brands of
cigarettes (Ciftci and Olcuca, 2007; Massadeh et al., 2003;
Jung et al., 1998; Mussalo-Rauhamaa et al., 1986). Uptil now
about 4000 compounds, including heavy/trace metals, have
been identified in the tobacco smoke and most of them  are
harmful to human beings (Nnorom et al., 2005). Injurious
effects of smoking on health are also correlated with the
intake of heavy metals present in the mainstream smoke
(inhaled by smoker during a puff), side stream smoke (smoke
produced mainly between the puffs) and the butt and the
ash of the cigarettes.

According to Mussalo-Rauhamaa et al. (1986), on an average
0.2% Cu and 1% Zn contained in the cigarette pass into
the mainstream smoke. Menden et al. (1972) reported that
0.4 - 2.4% of Ni in the smoked portion of cigarettes appears in
the mainstream smoke, whereas, 11-33% of Ni is found in side

stream smoke. Thus, heavy metals in both the mainstream smoke
and side stream smoke of cigarettes may have adverse effects
on health of non-smokers as well as smokers.

Copper is the third most important trace element in the
body, following zinc and iron (Kaplan et al., 1993). A lot of
disorders are associated not only with the toxic effects of
copper accumulation in the tissues, such as liver, brain,
cornea and kidney but also with the copper deficiency. These
disorders include Wilson’s disease, Menkes disorder and
Indian childhood cirrhosis (Massadeh et al., 2003). Zinc is
required at many stages of fetal growth and development.
Massadeh et al. (2003) reported that pregnant smokers have
higher levels of Zn in the placenta while their infants have
significantly lower level of Zn in the red blood cells.

During the last two decades, different techniques have been
used for the determination of inorganic constituents
particularly that of heavy metals in tobacco of different
brands of cigarettes of various countries (Massadeh et al.,
2003; Csalari and Szantai, 2002; El-Agha and Gokmen, 2002).
Main objective of this study was to measure the concen-
trations of Cu, Mn, Zn and Ni in different cigarette brands
available in Pakistan and to estimate their amount inhaled
through consumption of these cigarettes.

Materials and Methods
Sample collection. Samples of 24 brands of cigarettes
commonly available in Pakistan, were purchased from retail
outlets in Karachi. Three samples of each variety of cigarettes
were  collected from different areas and analysed for copper,
manganese, nickel and zinc.
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Introduction
The chemistry of hydrazones has been of interest due to their
biological and physiological activities (Nwabueze, 1992;
Iskander et al., 1974). Hydrazones have known biological
activity that can be positively altered on complexation to some
metals (Ni, Co and Cu) (Gallego et al., 1979). Solvent medium
and the method of preparation often determine the chemical
nature of the complexes formed by the ligands (Alcock et al.,
1972). Divalent metal ions are required in many biological
processes, which can either help to define and maintain proper
or active conformation of biopolymers or mediate an interac-
tion between two or more molecules (Aliyu et al., 2006). Their
coordinating capacity and their use as metal extracting activi-
ties are also of interest. Hydrazones can coordinate with metal
ions through three possible coordinating sites: carbonyl oxy-
gen, nitrogen of the primary amino group and azomethene
nitrogen (Bassete et al., 1979). Hydrazones derived from the
condensation of salicylohydrazides with acetaldehyde,
benzaldehyde and salicylaldehyde with their Fe(II) and Co(II)
complexes, have already been reported (Karau et al., 2006).

This study investigates the acetaldehyde salicylo-hydrazone
(AaSH), benzylaldehyde salicylo-hydrazone (AbSH) and
salicylaldehyde salicylo-hydrazone (SSH) ligands and their
Ni(II) and Cu(II) complexes, their geometry and biological
activity.

Materials and Methods
All the solvents used were of molar grade. The reagents were
the product of Aldrich Chemical Co. and BDH and used
without further purification.

Pak. J. Sci. Ind. Res. 2009 52(6) 312-315
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Abstract: Six complexes of Cu(II) and Ni(II) sulphate of acetaldehyde, benzaldehyde and salicylic acid with salicylic
hydrazide were synthesized and characterized. The hydrazone acts as neutral bidentate clones coordinating via the
carbonyl oxygen and its azomethine nitrogen, while the sulphate ions are in the outer coordination sphere. The bioactivities
of ligands were enhanced on complexation.
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Preparation of ligands. The ligands were prepared via their
hydrazides as described in the literature (Aliyu, 2006) and
recrystalized from absolute dry ethanol.

Preparation of complexes: For preparation of [Ni(AaSH)2]
SO4.H2O, one gram (0.060 M) of AaSH in 80 ml of absolute
ethanol was added to  2.4 g (0.009 M) NiSO4.H2O in 50 ml of
deionised water while stirring in a 250 ml beaker. Yellowish
green crystals pecipitated immediately. Stirring was contin-
ued for further 10 min then allowed to stand for one hour. The
precipitate was washed with water, then ethanol and dried in a
desicator over CaCl2.

[Cu(AaSH)2]SO4.H2O was prepared in similar manner.

For preparation of [Cu(AbSH)2]SO4.H2O, 1.08 g (0.0075 M)
AbSH in 75 ml of absolute ethanol was mixed with 1.2 g
(0.0075 M) CuSO4 in 50 ml deionised water in 250 ml beaker
and stirred. There was an instant precipitation of grey
crystals. Stirring was continued for 10 min and then left to
stand for one hour. The crystals were filtered, washed with
water followed by ethanol and finally dried over CaCl2 in
desicator overnight.

[Ni(AbSH)2]SO4.H2O was prepared similarly.

[Cu(ASSH)SO4.H2O and [Ni(SSH)SO4.H2O were also prepared
in similar manner as given above.

Instruments. The infrared spectra of the ligand and complexes
were recorded in nujol on a Perkin-Elmer 1750 FT spectropho-
tometer, while the electronic spectra of complexes in ethanol
were recorded on a Pe-unicam ps-750 UV-visible spectropho-
tometer. The magnetic susceptibility of the complexes to room
temperature was taken on a MBS automagnetic susceptibility
balance, whereas the melting points of the ligands and the
complexes were taken on  Gallenkamp melting point apparatus.E-mail: dedeji22@yahoo.com
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Introduction
Palm oil is an important part of diet of many Nigerian and other
West African countries. It is derived from the mesocarp of the
fruit of oil palm (Elaeis guineensis). The oil is composed of
approximately 50% saturated fats (primarily palmitic acid) and
40% unsaturated fats (principally linoleic and oleic acids)
(Ihekoronye and Ngoddy, 1985).

The quality of palm oil varies widely depending on the method
of processing, quality control measure, and the storage tech-
niques employed. Oil with impaired quality is known for its
strong flavour and odour due to formation of free fatty acid
(FFA) (Opeke, 1992). The oil palm is now grown as a planta-
tion crop in most countries because of the economic impor-
tance of its edible and technical oils (Poku, 1993). Modern
processing of oil palm fruit into edible oil is practiced both
industrially and traditionally, with traditional processing
dominating the market.

Palm oil, sold in both rural and urban areas, is processed by
rural women with little professional knowledge of the
extraction and refining methods of the oil. Sometimes,
extraction imposes a great deal of problems since according
to them, the oil refuses to flow from the mesocarp. In such
circumstances, they do resort to adding some additives for
increasing the extraction rate without impairing the quality of
the oil. Such additives include cassava, bamboo, and ukwa
leaves. However, the implications of these additives have not
been established in the study area, whereas the produced oil

is sold beyond the locality. The present study is therefore,
aimed at determining the effect of these additives on the yield
and physicochemical properties of the oil produced.

Materials and Methods
The palm fruit used in this study was purchased from Abakpa
Main Market, Abakaliki and the additives were acquired from
the Faculty of Agriculture and Natural Resources Manage-
ment, Ebonyi State University, Abakaliki, Nigeria.

The palm fruit was cleaned to remove dirt and other contami-
nants and then the lot was divided into four portions of 2 kg
each. This was then boiled until the tissue became soft and
then pounded into a mash using pestle and mortar together
with about 2.0 g of the additives which were previously
analysed for antinutrients. The additives used were cassava
leaves (CL), ukwa leaves (UL) and bamboo leaves (BL). These
were added to three different portions of the palm fruit
while the fourth portion was used as control. Palm oil was
extracted and refined locally, cooled and the quantity of
the extracted palm oil was measured using graduated
measuring cylinder. The oils produced were designated
as: PCL for the palm oil produced with cassava leaves, PUL
for the palm oil produced with ukwa leaves and PBL for the
palm oil produced with bamboo leaves and the control. The
oils were then packaged in high density plastic containers
and stored at ambient temperature, away from the light.
These oils were analysed in triplicate for both physical and
chemical properties. The analysis, was completed within
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Abstract. In the study of the effect of additives namely Manihot esculenta Crantz, (cassava), Erythrina senegalensis
(ukwa) and Oxytenanthera species (bamboo) leaves, on the yield and quality of traditionally processed palm oil, the raw
leaves were found to contain some anti-nutrients like tannins, oxalates, trypsin inhibitors, alkaloids and phytic acid at
tolerable levels. The additives increased the yield from 300 ml (of the control) to 450 ml with a standard deviation of
60.6 ml. The peroxide value was in the range of 0.4-1.0 meq/kg, free fatty acid varied between 0.847-1.12 mg KOH/g,
iodine value between 51.01-52.54, saponification value between 7.84-93.97 KOH/g of oil and moisture content, between
1.4-1.8%. Analysis of variance (ANOVA) showed significant differences, (P<0.05) in the yield, relative density, peroxide
value, iodine value and saponification values. However, there were no significant differences (P>0.05) in the moisture
contents, free fatty acid, specific gravity, smoke point, flash point and fire points. The standard deviation results revealed
that the palm oil produced using ukwa leaf differed from the others in terms of smoke, flash, and fire points. Cassava leaves
was the best of the studied additives in terms of yield with the physical properties comparing favourably with the control.
Chemical properties were similar to the control with the exception of the saponification value.

Keywords: palm oil, additives, yield, Manihot esculenta, Erythrina senezalensis, Oxytenathera sp.
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Introduction
Tomato leaf curl disease (ToLCD) is a serious problem through-
out the warmer parts of the world (Czosnek and Laterrot, 1997).
In the Indian subcontinent, the disease is caused by whitefly-
transmitted Gemini viruses, a diverse range of single-stranded
DNA viruses of the genus Begomovirus (family Geminiviridae)
as reported by Stanley et al. (2004). The virus associated with
ToLCD, first identified in the sub-continent in the 1990s,
was tomato leaf curl New Delhi  virus (ToLCNDV), a typical
bipartite begomovirus; having two genomic components,
designated DNA A and DNA B (Padidam et al., 1995). In
recent years, a diverse range of monopartite begomoviruses
(viruses which lack the DNA B component) have been shown
to cause ToLCD. The majority of these viruses are associated
with beta satellite, a recently identified group of symptom-
modulating, single stranded DNA satellites that occur only in
the Old World (Briddon and Stanley, 2006).

Cotton leaf curl disease (CLCuD) sporadically affects, in addi-
tion to cotton, a number of crop species including radish,
papaya (Chowda Reddy et al., 2005) and chili peppers
(Hussain et al., 2003; Mansoor et al., 2000; Padidam et al.,
1995). In most cases, the viruses causing the disease have
been poorly characterised, although in each case the pres-
ence of the CLCuD beta satellite was shown. These infections
of non-malvaceous hosts likely occur due to a high  inoculum
pressure. Faisalabad is an area situated in the centre of the

cotton-growing belt of the Punjab province, Pakistan and
during the summer season, few other crops are in the field. It
is likely, therefore, that during this period, the whitefly vector,
carrying the components (begomovirus and beta satellite)
causing CLCuD, are in abundance.

CLCuD is a major constraint to cotton production in Pakistan.
The disease became an epidemic in Pakistan during the 1990s
and continues to cause problems throughout the cotton grow-
ing areas of the country. The disease is caused by a newly
identified class of begomovirus (family Geminiviridae). These
viruses are monopartite but require a satellite molecule
(betasatellite) to induce typical disease symptoms in the plant
species from which they were isolated (Jose and Usha, 2003;
Mansoor et al., 2003; Saunders et al., 2003; Zhou et al., 2003;
Briddon et al., 2001). Beta satellite components are symptom-
modulating, single stranded DNA satellites that require the
helper begomovirus for replication, spread in plant tissues,
and plant-to-plant transmitted by the whitefly vector of
begomoviruses (Bemisia tabaci). A third molecule, alpha-
satellite is also associated with the begomovirus-beta
satellite complex. Alpha satellite components are satellite-like
molecules which appear to play no part in the disease
process.

The present research was carried out as the virus has been
isolated from the tomato crop. It could be due to the host
range of this virus (begomovirus) or due to the polyphagus
nature of the vector (whitefly). Since tomato is one of the main

Abstract: Tomato plants showing phenotypically symptoms of tomato leaf curl disease (ToLCD) were collected in
Faisalabad, Pakistan. These exhibited a severe downward leaf curling with enation on the lower side of the leaf. In order
to identify the begomovirus components associated with the disease phenotypes, DNA extracted from them was
screened by PCR using specific primers for ToLCNDV DNA A and DNA B and a universal beta satellite primer pair
(designed to detect all beta satellite). Tomato sample was found positive for ToLCNDV DNA A and beta satellite. The
fragments amplified were cloned and sequenced. The begomovirus sequence obtained showed the highest levels of
sequence identity (99%) to cotton leaf curl Rajasthan virus (CLCuRV), a virus previously identified in cotton showing
symptoms of cotton leaf curl disease (CLCuD). The sequence of beta satellite showed 99% identity to the beta satellite
associated with CLCuD. This is the first time CLCuRV has been identified in tomato and indicates that this host can
serve as a reservoir for the agent causing CLCuD. Partial repeat constructs for Agrobacterium-mediated inoculation
have been produced to show infectivity of these clones (to fulfill Koch’s postulates), for studying their host range and
potential threat to crops.

Keywords: begomovirus, geminivirus, whitefly, tomato disease, beta satellite, CLCuRV in tomato, CLCuD
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Introduction
The stored product moths are cosmopolitan, infesting a wide
variety of harvest and food products such as cereals, dried
fruits, cocoa beans, chocolates, candies and confectionery.
They also infest dates, nuts, groundnuts and banana chips
in storage. The stored product moths include tropical
warehouse moth Ephestia cautella (Walker), rice moth
Corcyra cephalonica (Stainton), Indianmeal moth Plodia
interpunctella (Hubner), Angoumois grain moth Sitoroga
cerealella (Olivioer) and Euzopherodes vapidella (Mann)
(Akinneye et al., 2006). Infestation is mainly post-harvest.
The moth feeds as larva, whereas all other stages are non-
feeding. Ephestia cautella caused 60% weight loss and
wheat seeds do not germinate after seven days of infestation.
The infested product becomes unattractive for consumers due
to production of silken thread, webbing the grains together;
they also contaminate the stored products with feaces and
other debris. The webbing also causes problems by forming
clumps of grain that clog machinery during milling of grains
to flour. E. cautella is a major pest of dried cocoa beans and
its products, chocolates and cocoa powder in cocoa factory
warehouse in Nigeria (Akinneye and Ashamo, 2006). The
major control used against this pest is the use of conven-
tional synthetic insecticides which are still the most effective
means of controlling pests, despite their drawbacks including
high mammalian toxicity and environmental pollution (Adedire
and Ajayi, 1996). Mating is the major factor that determines
the viability of eggs laid by any insect. In lepidopteran insect
pests, delayed mating has detrimental effects on several life

history traits including the number of eggs laid (fecundity),
egg viability, pre-oviposition success and longevity (Jiao
et al., 2006; Fangneng and Bhadriraju, 2003; Peralta et al.,
1999; Knight, 1997; Spurgeon et al., 1997; Proshold, 1996;
Walker, 1991; Unnithan and Payne, 1991; Wakamura, 1990;
Lingren et al., 1988; Henneberry and Clayton, 1985; Ellis and
Steele, 1982; Kehat and Gordon, 1977). Jiao et al. (2006)
observed that 2 to 7 days delay in mating in Chilo suppressalis
females lead to an 8-71% reduction in the number of viable
eggs. Barrer (1976) reported that reproduction potential of
E. cautella decreases with delayed age at mating resulting
in decrease in the number of viable eggs. This was also
observed in several species of moths such as Heliothis
virescens and Panolis flammea (Proshold et al., 1982).
Fangneng and Bhadriraju (2003) found that with delay in
mating of Plodia interpunctella (Hubner), the number of
eggs laid decreased. In the present study, we examined the
effects of male and female age at mating on the period
between adult emergence and egg laying (pre-oviposition),
fecundity, egg viability and longevity. This information will
be useful in developing mating disruption devices that can
delay mating, thereby reducing the potential number of viable
eggs, and thus the population of the insect.

Male and female adult moths, E. cautella, possess tympanic
membranes on the lateral sides of the first abdominal segment
(Mullen and Tsao, 1971) that respond to ultrasounds similar
to those produced by insectivorous bats (Spangler, 1988).
The tympanic membranes have evolved overtime to allow
moths to avoid predation by insectivorous bats (Corner,
1999; Spangler, 1988) that emit ultrasonic pulses in the range
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Abstract. The effect of age at mating of male and female warehouse moth, Ephestia cautella (Walker), soon after the
emergence or delayed for 1-5 days was studied on the number of eggs laid (fecundity), egg viability, longevity and adult
emergence. It was found that with the delay in mating after emergence of male, female or both, the number of eggs laid
decreased proportionately. Egg viability decreased when female or both male and female were delayed from mating for
more than 4 days. Male insects, that were delayed from mating, lived longer than the females delayed from mating.
Average male and female longevity in all the treatments was 10 and 7 days, respectively. Delayed mating had significant
effect on females than on males. Unmated males lived longer than the mated males. Thus methods that can delay and
disrupt mating may be effective behavioural strategies for managing E. cautella.

Keywords: Ephestia cautella, mating delay, longevity, adult emergence, eggs
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Introduction
During the last 20 years, risk of opportunistic fungal infec-
tions has highly increased in patients who are severely com-
promised due to cancer chemotherapy, organ or bone marrow
transplantation and human immunodeficiency (Wingard et al.,
1993; 1979). Candidiasis is an acute or chronic, superficial or
deep infection with a very wide clinical spectrum; it occurs
mostly in patients who are predisposed to an overgrowth of
their own yeast flora. Candidal vaginitis is predominantly
caused by strains of Candida albicans (Sobel et al., 2003;
1995) and is a common problem in immunocompetent or
healthy women. Human mycosis, which may be life threa-
tening in immuno compromised patients, is not effectively
treated due to inefficiency and toxicity of the available drugs
(Feresin et al., 2001).

About 50% of all small molecules approved as therapeutic
drugs during 2000-2006 were of natural origin (Newmann and
Cragg, 2007). Trachyspermum ammi (Umbliferacae) is reported
to possess thymol (39.1%) as major constituent and some
antifungal  potential (Singh, 2004). Three withanolide class
steroids were isolated from the seeds of Hyoscyamus niger
(Solanaceae). Two of them were identified as datura-lactone-4

and Nic-3 (which is now named hyoscyamilactol). The new
compound was elucidated as 16α-acetoxyhyoscyamilactol on
the basis of spectroscopic properties and X-ray crystallo-
graphic analysis (Ma et al., 1999). The major components of C.
roxburgianum were thymol (49.0%), γ-terpinene (30.8%), p-
cymene (15.7),   β-pinene (2.1%), myrcene (0.8%) and limonene
(0.7%) (Khajeh et al., 2003). Leaves of C. asiatica
(Umbliferacae), also known as barhami boti, were used for
pediatric complaints relating to bowel and fever and applied
externally for bruises. Sharma (1987) reported that C. asiatica
possessed anti-leprosy properties.

During recent years very few researches were carried out on
the remedies of leprosy. This situation highlights the need for
finding safe, novel and effective antifungal compounds. The
aim of the present study was to investigate any possible anti-
fungal properties of the native phytoflora of Sindh, Pakistan,
based upon the suggestions of local healers.

Materials and Methods
Plant Material. Plants used in this study (Table 1) were
purchased from local herb dealers of Nawab Shah, Sindh,
Pakistan, except L. usitatissimum which was acquired from
Liaquatabad, Karachi, Pakistan. These herbs were recently
plucked by the sellers and identified by Department of
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Abstract. Candidiasis and systemic mycosis due to opportunistic pathogens is frequently reported in Sindh, especially in
rural areas. In search of local antifungal medicinal plants, methanol, petroleum ether and aqueous extracts of five native
medicinal plants Trachyspermum ammi, Hyoscyamus niger, Carum roxburgianum, Linum usitatissimum and Centella
asiatica were screened against five Candida strains including three strains of Candida albicans and one strain of C. glabrata
and C. tropicalis, each. Antimicrobial screening of five filamentous fungal strains of clinical origin comprising of three
strains of Aspergillus niger, one species of A. flavus and Penicillium each, revealed 100% activity of methanolic extract of
T. ammi; petroleum ether extract of T. ammi and H. niger and methanolic extracts of H. niger, C. asiatica and C. roxburgianum
produced 60, 20, 50, 50 and 10% inhibition, respectively, whereas, L. usitatissimum was inactive. Reference antibiotics
were Nystatin and Amphotericin-B for yeast species and filamentous fungi, respectively. Least minimum inhibitory
concentration (125 μg/disc) against Candida sp. was produced by the methanolic extract of T. ammi and H. niger and 500
and 1000 μg/disc against Aspergillus species, respectively. Results indicated that T. ammi and H. niger may be considered
as potential future antifungal agents.

Keywords: mycosis, candidiasis, Trachyspermum ammi, Hyoscyamus niger, Carum roxburgianum, Linum usitatissimum,
Centella asiatica, filamentous fungi
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Introduction
Agricultural soils are always in a state of disequilibrium with
regard to K transformations. Soils that have been intensively
cropped and fertilized with optimum K fertilizer for many
years fall in this group, because equilibrium is precluded by
periodic addition of fertilizers (Sparks, 1985).

Martin and Sparks (1985) stated that exhaustive cropping
method has helped to define K supplying power of soils and
K depleting abilities and depletion tolerances of various crop
species of regional interest. Fox and Kacar (1965) studied the
mobilization of non-exchangeable K (NE-K) and reported that
K is released by two mechanisms: one involving depletion of
K in the exchange complex and a shift in equilibrium with
non-exchangeable form and the other, involving weathering
of primary minerals by acid roots.

Mutscher and Tu (1988) reported that biological depletion of
potassium decreases the K concentration in the soil solution
and induces the release of inter-layer potassium (Ki). Due to
massive decrease of K concentration directly near the active
roots, easily releasable Ki takes part in the K supply even if
the K concentration of bulk soil solution and the average
contents of exchangeable K are still high.

Oliveira et al. (1971) reported that the quantities of K
absorbed from each soil by 7 cuttings of perennial rye grass
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Abstract. In order to study the effect of different levels of K exhaustion on potassium dynamics, Sudan grass was
grown in clay pots containing 5 kg of three types of soils each namely Alfisol, Vertisol, and Inceptisol from India.
Potassium was applied at the rate of 0, 50, 100, and 200 mg/kg before starting the experiment and after each of the first
three cuttings. Seven cuts of Sudan grass were taken over a period of 280 days, at 4-6 week intervals. Potassium
content of Sudan grass increased with increased amounts of K applied as fertilizer. The highest values for K concentra-
tion in Sudan grass were recorded in the 1st and the 2nd cuts and gradually decreased up to the last cut, but the rate of
decrease was much lower in moderately exhausted soils (AK200, BK200, and RK200). In Inceptisol and Vertisol as the
intensity of exhaustion increased the contribution of non-exchangeable K (NE-K) to meet the plant demand also
increased, but in Alfisol a reverse trend was noticed (decrease in replenishment rate). Total amount of NE-K utilized by
crop was high in K0 and low in K200 treatment in all the soils, but the proportion of percent share of K0/K200 was the
highest in Inceptisol (4.5), medium in Vertisol (3.50) and the lowest in Alfisol (2.29).

Keywords: K dynamics, K depletion, exhaustive cropping, Sudan grass, Indian soils, Sorghum vulgare
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in the greenhouse ranged upto 13 times that of exchangeable
K and upto 5 times that of HNO3 extractable K. Total plant
uptake represented 3.5 to 29.7% of total soil K. Chakravorti
and Patnaik (1990) reported that release of NE-K was higher
from the alluvial and red soils than lateritic and black soils.

According to Deshmukh and Khera (1990), an average of
85% of total K uptake occurred through the release of NE-K
sources of the soils. When K was added at 100 and 300 ppm,
NE-K contributed 55-76% and 20-57% of the total potassium
uptake, respectively. The residual exchangeable potassium
showed a close correlation with the potassium supplying power
of the soil.

The potassium supplying power of eleven Ustochrepts of Delhi
territory was determined by exhaustive cropping with Sudan
grass (Sorghum vulgare var. Sudanense) in pots treated with
3 levels of potassium (0, 100, and 300 ppm). The exchan-
geable K content in the soil and the total potassium content in
the plants after each crop were calculated. The residual
exchangeable potassium showed a close correlation with the
potassium supplying power of the soil (Deshmukh and Khera,
1990).

Srinivasarao (1996) reported that on account of huge removal
of K from soil in harvested crops, continuous cropping
without the use of K fertilizer caused a decline in available K
content. An imbalanced use of fertilizers, either without K or
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Introduction
Pakistan is the 6th most populous country in the world with
a population of 160.9 million in mid 2008, which is estimated
to double in the year 2045, at the present rate of growth of
1.8 percent (Economic Survey of Pakistan, 2008). Wheat is
the most widely grown crop in the world. In Pakistan, wheat,
being the staple diet, is the most important crop and is
cultivated on the largest acreage of 8.459 million hectares
with a production of 22.5 million tons during 2006-07. It
contributes 13.7 percent to the value added in agriculture
and 3.0 percent to GDP (Economic Survey of Pakistan, 2008).
About 9.3 to 42% of attainable wheat production is lost as a
result of attack of pests, pathogens and weeds in spite of
control measures (Dhaliwal and Arora, 2001).

Wheat suffers from various biotic and abiotic stresses like
rusts and smut diseases, aphids, Helicoverpa armigera,
termites, salinity, drought, etc. H. armigera is a destructive
pest of wheat and causes economic damage (Patankar et al.,
2001; Dhaliwal and Arora, 1993). Saleem and Rashid (2000)
reported a loss of 13.98% in grain yield in wheat caused by a
single caterpillar of H. armigera per tiller. The 1st generation
cotton bollworm larvae mainly injure winter wheat in the late
stage growth with 90% of the eggs of the 1st generation
oviposited on wheat ears (Xia et al., 1997; He et al., 1996). The
larvae mainly feed on wheat ears. One larva could destroy
approximately 47.7 grains of wheat. H. armigera infest cotton
and other crops after the wheat is harvested (Wang et al.,
1997; He et al., 1996).

Seed quality is an important parameter that determines the
acceptability of a commodity among the consumers (Bhatty,
1988). The grain quality of wheat is deteriorated due to the
H. armigera infestation resulting in reduced market value,
thus, causing a significant economic loss to the wheat
growers. It is, therefore, imperative to resolve this serious
issue. There are many possible solutions to the problem but
the more economical ones include chemical control of the pest
to ensure good quality and quantity of wheat and cultivation
of resistant/tolerant wheat cultivars.

Wheat being the staple food and consumed directly after
harvesting, chemical control of the pest is not feasible as the
residual effects of chemicals may be hazardous to human
health. Thus the most economically viable solution to the
problem is the screening and development of genotypes with
in-built resistance/tolerance to H. armigera. Keeping in view
the significance of the pest, various genotypes of wheat were
screened for their resistance/tolerance to H. armigera in this
study.

Materials and Methods
A field experiment was conducted to evaluate the response of
wheat genotypes in terms of spike and grain damage caused
by Helicoverpa armigera during the Rabi season 1998-99
at Regional Agricultural Research Institute, Bahawalpur
Pakistan (29° 23' 60N; 71° 40' 60E; 112 m asl). Experiment
consisted of 20 advanced strains of wheat including two
checks (V-95219, 94B-3047, WS-94194, V-94105, PR-68,
D-94654, SD-4, 92T001, V-95153, AUP-9701, V-94091, 93B2707,
PR-67, V-95069, DN-10, V-8120, 91BT010-1, V-94045, Inqlab-91
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Abstract. In the evaluation of the response of 20 wheat genotypes in terms of spike and grain damage caused by
Helicoverpa armigera Hubner, a significant genotypic variability was found to exist among the wheat genotypes for all
the traits studied. Grain yield ranged from 2931 (DN-10) to 4333 (AUP-9701) kg/ha, whereas, spike and grain damage
ranged from 19.95 to 80.47 and 3.90 to 22.16% in various wheat genotypes, respectively.

Keywords: Triticum aestivum, Helicoverpa armigera, variety, grain yield, losses
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Introduction
Polymeric blending became an increasingly important area of
research work because it offers less expensive alternative for
developing totally new polymeric materials. Polymer blends
are prepared to serve high performance in varied environ-
mental conditions being cost effective, recyclable and time
saving. Rubber industry needs a variety of elastomers with
new characteristics in order to increase the resistance to chemi-
cal, mechanical and thermal properties in rubber components.
Majority of the elastomer polymers are immiscible with each
other; their blends undergo phase separation with poor adhe-
sion and yield a material with poor mechanical and physical
properties. In the case of elastomer blends, compatibilization
may be necessary to aid uniform distribution of fillers,
curatives and plasticizers to obtain morphologically and
mechanically sound product (Markham, 1988). Immiscible
blends can be improved by mixing of compatibilizer, which
may be a copolymer of thermoplastics resin, copolymer of
acrylates or polar components.

Addition of a copolymer reduces the interfacial energy
between two phases, permits a finer dispersion during mixing
and provides a measure of stability against gross segregation
resulting in improved interfacial adhesion (Roland, 2001;
Teyssie et al., 1981; Utracki, 1998; Heikens and Barentsen,
1977). Compatiblization may be carried out in non-reactive
and reactive mode. Non-reactive compatibilization can be
achieved by adding an external compatibilizer such as block

or graft or random copolymers (Roland, 2001; Teyssie et al.,
1987; Coran et al., 1985; Kohler et al., 1968a; 1968b; Reiss et
al., 1967;  Molau, 1970). Whereas, reactive compatibilization
can be carried out by functionalizing one of the blend compo-
nents of two phases of EPDM and nylon with MA-g-EPDM
as demonstrated by Epstein et al. (1987), or by reacting with
functional chemicals during blending (Coran and Patel, 1983).
Compatibilization may also be carried out by rubber filler
interaction by surface activation to improve mechanical prop-
erties (Bandopadhyay et al., 1996). High level of compatibility
achieved by self crosslinking involves thickening of the
interphase by two opposite charges of rubber blend during
processing (Antony et al., 1999).

Effects of the polyester resins on the properties of many kinds
of rubber have been extensively studied before (Fagerburg,
1987; Von Harpe et al., 1980; 1979; Coran and Patel, 1978).
Styrene-butadiene rubber (SBR) is a general purpose synthetic
rubber with good mechanical properties but poor in oil and
ageing resistance. Acrylonitrite-butadine rubber (NBR) is a
polar elastomer having good oil resistance but less in mechani-
cal properties. The blend of  SBR/NBR due to difference in
polarity is immiscible (Callan et al., 1971). The improvement of
SBR/NBR blend could be possible so as to impart properties of
individual components to a single blended material. Aim of the
present work is to study the effect of unsaturated polyester
resin from recycled PET flakes on the mechanical and physical
properties of styrene-butadiene rubber (SBR) and acrylonitrile
butadiene rubber (NBR) blends with reference to the compo-
nent miscibility.

The Effect of Unsaturated Polyester Resin from Recycled PET as
Compatibilizer for Styrene-Butadiene (SBR)/Acrylonitrile-Butadiene

(NBR) Rubber Blend
Tehzeeb Akhter*, Nudrat Zahid Raza, Khalid Mahmood and Mahmood Iqbal

Material Science Research Centre, PCSIR Laboratories Complex,
Sharah-e-Dr. Salimuzzaman Siddiqui, Karachi-75280, Pakistan

(received March 3, 2009; revised September 16, 2009; accepted September 30, 2009)

Abstract. Unsaturated polyester resin (UPR) from recycled PET flakes was prepared by depolymerization with
propylene glycol and polyesterified with adipic acid. The effect of addition of 5, 10 and 15 phr of unsaturated
polyester resin (UPR) on the compatibility and physicomechanical properties of styrene-butadiene rubber (SBR)
and acrylonitrile-butadiene rubber (NBR) blends were studied. DSC, TGA, MDR, FTIR and chemical methods
were used to determine the degree of compatibility. The mechanical and physical properties of the blends were found
to improve with addition of 10 phr UPR for SBR/NBR blend.

Keywords: polyester resin, PET flakes recycled, Styrene-butadiene rubber, acrylonitrile-butadiene rubber,
depolymerization, unsaturated polyester resin, rubber blends
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