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Introduction
Azo dyes are the most widely used class of the dyes due to
their versatile application in various fields such as the dyeing
of textile fibers, coloring of plastics and advanced applica-
tions in the organic synthesis. Many patents and papers
describing the synthesis and dyeing properties of azo com-
pounds have been previously presented (Huang, 2008;
Zhi-Gang et al., 2009; Ramazan et al., 2007; Alaa et al., 2006;
Filkret et al., 2006; Saeed et al., 1988).

Coumarin (2H-1-benzopyran-2-one) and its derivatives
occur widely in nature. Many natural and synthetic deriva-
tives of coumarin have been used in various applications in
chemistry, biology, medicine and physics ( Mach et al., 1972),
including additives in food and cosmetics, optical brighten-
ing agents as well as dispersed fluorescent and laser dyes
(Christie, 1993; Christie and Lui 1999; Christie and Lui 2000;
Siegrist et al., 1991; Harold et al., 1994; Ayyangar et al., 1991;
Griffiths and Miller, 1995; Dai and Wu, 1999). Coumarin
compounds have attracted great interest in recent years in the
field of  optoelectronic materials (Avramenbo et al., 1996;
El-Ansary et al., 1998; Vijayan, 1998). Due to the lactone
skeleton, coumarins produce stronger fluorescence than open
chain analogs (Davendra et al., 2008; Fan, 2001). Their strong
fluorescence is also closely associated with charge transfer
configuration arising from electron transfer from the styryl to
the carbonyloxy group (Hinohara et al., 1981). Hue and
fluorescence properties of coumarins can be affected strongly
by substituting different groups at the 3- or 7-position
(Wheelock, 1959). Initially these dyes were developed for

colouring synthetic fibers such as polyester; subsequently, its
use extended to include daylight fluorescent pigments and
functional applications such as dye lasers, solar collector
systems, organic light emitting diodes (LED) and numerous
biological applications. A few comparable investigations have
been made using coumarin based dyes.

In the present work, synthesis of ten heteroaryl azo coumarin
dyes Da-Dj has been reported through diazotization of
hetrocyclic amines using nitrosyl sulphuric acid and then
coupling them with 7-hydroxy-4-methyl coumarin. Synthe-
sized dyes were characterized using different elemental
techniques and were assessed for their fastness properties
using polyester fiber. The dye structures are shown in
Scheme 1.

Materials and Methods
All the chemicals used in the synthesis were obtained
from Sigma-Aldrich and Acros Organics and were used
without further purification. Melting points were taken on a
Gallenkemp melting point apparatus and are uncorrected.
Elemental analysis was performed on Perkin Elmer CHNS
Analyser. IR spectra were recorded on Schimadzu FTIR
8400, mass spectra on Jeol D-3000 Spectrometer and UV
absorption spectra on Cecil 2000 UV-VIS spectrometer.
1H-NMR spectra were recorded on Brucker AC-300MHz
and chemical shifts were reported in ppm relative to Me4Si
as internal standard.

Synthesis of 7-hydroxy-4-methyl coumarin. Sixteen gram
of poly- phosphoric acid was added to a solution of 1.1g
(0.1mol) of resorcinol in 13g (0.1 mol) of ethyl acetoacetate.
The mixture was stirred and heated at 75-80 °C for about
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Abstract. Synthesis of some novel coumarin based azo dyes was carried out by diazotization of heterocyclic amines
using nitrosyl sulphuric acid and then coupling them with 7-hydroxy-4-methyl Coumarin. The synthesized dyes when
applied on polyester fibers showed moderate to good light fastness and very good to excellent fastness to washing,
rubbing, perspiration and sublimation.
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Introduction
Millet, grown predominantly in the dry areas of the Far East
and Africa, is a staple food in African countries. It is used
primarily as a grain crop in Nigeria. Its grain is richer in nutri-
tive value than guinea corn and is used for making heavy
bread or porridge and alcoholic beverages, ogi in Nigeria and
is also used in animal feed, particularly for poultry and other
birds (Kochhar, 1986).

There is dearth of information on the nutritional quality of
flour processed millet. This work reports on the amino acid
composition of the raw, steeped and germinated grains of
Pennisetum typhoides with a view to providing information
on the best treatment for enhancing the protein quality for its
various food uses.

Materials and Methods
Samples of pearl millet grains were purchased from the main
market of Ado-Ekiti in the southern part of Nigeria in Ekiti
State. About 1.5 kg of the grains was used for the experiments.
After removing stones, damaged grains, glumes and glumela
manually, the endosperm was extracted from kernels and
divided into three equal parts for use as raw, steeped and
germinated pearl millet samples and labelled accordingly.

Sample treatment. Raw sample (0.5 kg) was not specially
treated but only dried to constant weight (6.38 g/100 g
moisture content). For steeping, 0.5 kg grains were placed in

plastic container, covered with distilled water and left in the
laboratory at ambient temperature (30.9 °C) at 0.41 Im2/ft light
intensity. After four days, grains were washed with distilled
water, dried in the sun to constant weight (6.45% moisture
content) and stored in covered plastic container. For germina-
tion of samples, 0.5 kg grains were soaked in water at room
temperature for 24 h; then spread on a damp fabric, protected
from direct sunlight, for approximately 48 h, until 5.04 cm long
sprouts developed. Germinated grains were dried in the sun
for 3 days until constant weight (7.41% moisture content); the
sprouts were manually removed and the desprouted grains
were stored in a plastic container (WHO, 1999). Each sample
was then homogenised, sieved using 200 mm mesh and kept
in the refrigerator (-4 °C). Six replicates of steeped and germi-
nated grains were used for amino acid analysis.

Instrumentation. The Technicon Sequential Multisample
Amino Acid Analyzer (TSM) _ an automated instrument _

was used to separate, detect, and quantitate amino acids.

The column operating conditions for hydrolysate were; for
acid–neutral column: flow rate (0.5 ml/min), operating
temperature (60 °C), resin bed (23.0–23.5 cm) and resin type
(C-3); for basic column: flow rate (0.5 ml/min) operating
temperature (60 °C), resin bed (4.5-5.0 cm) and resin type
(C-3).

Standard samples for both hydrolysate and physiologic
systems were 0.025 μmoles of each amino acid equal to
0.010 ml (10 μl) of the Technicon 2.5 μml amino acid standard.
For unknown hydrolysate: hydrolysate samples may be
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Intercorrelation of Amino Acid Quality between Raw, Steeped and
Germinated Pearl Millet (Pennisetum typhoides) Grains

Emmanuel Ilesanmi Adeyeye*
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Abstract. In the study of amino acids in the pearl millet grains, Pennisetum typhoides, steeped sample was best in Arg, Glu,
Ser and protein contents, germinated sample was best in His, Lys, Met, Phe, Thr, Val, Ala, Asp, Cys (shared with raw
sample), Pro and Tyr whereas raw sample was best in Ile, Leu and Gly. Total amino acid contents in steeped grains were
432 mg/g crude protein (c.p.), in germinated grain 464 mg/g c.p. and in raw grain 439 mg/g c.p. with respective essential
amino acids of 210 mg/g c.p., 233 mg/g c.p. and 224 mg/g c.p. Percentage Cys/TSAA trend was 53.1 (raw) > 52.1
(germinated) > 51.2 (steeped). Predicted protein efficiency ratio (P-PER) levels were 1.32 (steeped), 1.66 (raw) and 1.57
(germinated). The Leu/Ile ratio levels were 2.22 (raw) and 2.46 (both steeped and germinated). Amino acid scores based on
whole hen’s egg had Met as the limiting amino acid for the three samples. The two treatments enhanced the quality of the
pearl millet amino acid levels thereby providing high potentials for use in weaning foods and formulations. However, no
significant difference was seen between raw/steeped, raw/germinated and steeped/germinated samples at p < 0.05.

Keywords: amino acid profile, Pennisetum typhoides, processed grains, pearl millet
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Introduction
Walnut (Juglans regia), a deciduous tree, produces fine
quality nuts from which considerable quantities of edible oil
can be extracted. Walnuts are important food of people of the
tropical countries, some parts of France and southern Nigeria.
People belonging to the developing countries depend heavily
on starchy foods and cereals. These people suffer from
shortage of protein rich foods. Edible protein rich seeds, grown
abundantly in tropical countries of the world are underutilized
due to the lack of attention on the part of food scientists.

The present paper deals with the determination of nutritional
and antinutritional factors and the amino acids of cooked
walnut (Juglans regia) flour and its suitability for human
consumption.

Materials and Methods
English walnuts (Juglans regia) were obtained from Idoka
village near Ilesa, Osun State, Nigeria. The nuts were screened
for quality, cooked and cooled. After removing the shells
kernels were dried and milled into fine powder. The flour was
kept in a rubber container and stored in freezer until use.

Moisture, ash, crude fat, crude fibre and nitrogen contents of
the sample were determined according to the method of the
Association of Official Analytical Chemists (1990). Crude
protein was calculated by multiplying the total nitrogen
content by a factor of 6.25. Carbohydrates were determined
by the method of difference.

Oxalates and tannins were determined using the methods of
Day and Underwood (1986). 1.0 g of sample was taken in
100 ml conical flask, 75 ml of 1.5 N H2SO4 was added and the
mixture was stirred for 1 h and filtered. The filtrate (25 ml) was
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Chemical and Amino Acid Composition of Cooked Walnut
(Juglans regia) Flour
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Abstract. The proximate analysis of cooked walnut (Juglans regia) flour revealed the composition as protein (14.18%),
moisture (11.01%), ash (3.14%), crude fibre (3.03%), crude fat (10.22%), carbohydrate (58.42%), phytate (20.18 mg/g),
oxalate (1.13 g/g) and tannin (2.33%). Glutamic and aspartic acids were the most predominant amino acids in the sample
with values of 151.6 mg/g and 89.5 mg/g, respectively.

Keywords: Juglans regia, nutritional composition, amino acids; antinutritional factors
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titrated against 0.1 N KMnO4 until faint pink colour persisted
for 30 sec.

Phytate was determined on Spectronic 20 colorimeter
(Gallenkamp, UK) using the method described by Harland and
Oberleas (1986). The amount of phytate in the sample was
calculated as hexaphosphate equivalent using the formula:

Phytate (mg/g) sample = K × A × 20/0.282 × 1000 where A is
absorbance, mean K = standard P. Phytate = 28.2 % P

For determination of tannins, 10 ml of 70% acetone was added
to 200 mg of the sample. The mixture was put in an ice bath
and shaken for two h at 30 °C. The mixture was later centri-
fuged at 3,600 rpm; the filtrate was pipetted out into test tube
to which 0.8 ml of distilled water was added. Standard tannic
acid solution was prepared from 0.5 mg/ml stock and the
solution was made up to 1 ml with distilled water. Folin
reagent, (0.5 ml), was added to the sample and the standard
solutions both, followed by addition of 2.5 ml of 20% Na2CO3.
The solutions were vortexed, allowed to incubate for 40 min
at room temperature and the absorbance was measured at
725 nm.

The amino acid profile of the sample was determined using
the method described by Spackman et al. (1958). The defatted
sample was dried to constant weight, hydrolysed, evaporated
under vacuum and then loaded into the Technicon Sequential
Multisample Amino Acid Analyser (TSM, Taryton, NY).

Results and Discussion
Proximate composition of cooked walnut flour is given in
Table 1. Protein content is 14.18%. This value is low as
compared to that of soybean, 40.8%, reported by Oyenuga
(1968) and 32.5% reported for soybean by Paul and Southgate
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Introduction
Presence of heavy metals in ecosystem particularly their
accumulation in biosystem including soil has far–reaching
implications for the humans. However their impact depends
upon the chemical composition of contaminated soil, its
physical characteristics, cultivated vegetables, irrigation
water and the consumption rate (Morton-Bermea et al., 2002;
Govil et al., 2001; Cobb et al., 2000). Soil acts as temporary
storage for heavy metals and as their source under certain
conditions.

Untreated municipal sewage is generally used for irrigation
of urban agricultural soil in many parts of the world, particu-
larly in developing countries (Qadir et al. 1999), owing to low
sewage disposal cost and reclamation of nutrients and water
from it (Wang, 1984).

Use of polluted water for irrigation is a matter of major con-
cern due to the presence of toxic metals and other pollutants
in it, which contaminate the soil and plants growing in the
effluent receiving areas (Singh et al., 2004; Oudeh et al., 2002;
Armienta et al., 2001; Samantaray et al., 2001).

Present study was carried out to compare the concentration
of heavy metals in selected vegetables namely radish,
turnip, carrot, and beetroot growing in home gardens and
sewage-water-irrigated areas of Lahore city.

Materials and Methods
Samples of selected vegetables (radish, turnip, carrot, and
beetroot) were collected from two different sites; home

gardens of Lahore and site of Rohinallha in Lahore, using
random sampling technique with the hand sorting method.
Vinyl gloves were used for picking the vegetables and
samples were carefully packed in polythene bags.

A total of three hundred samples, (including tap water,
sewage water, soil at 0-30 cm depth and vegetables) were
collected. Each sample of vegetable and soil weighed 1.5 kg
on fresh weight basis and those of tap water and sewage
water measured 1.0 litre. Five replica of each vegetable along
with the soil samples were taken and sampling was performed
four times during the study period. Water samples were also
taken on the same pattern.

Vegetables were washed thrice with distilled water, finally
with deionized water and dried in oven at 65-70 °C; samples
were then ground using a ceramic-coated grinder.

Soil samples were air dried at room temperature, powdered
and sieved through 2 mm mesh to remove large stones, sand,
pebbles etc. For metal analysis soil samples were dried at
105 °C for 2 h and ground to pass through 60 mesh sieve
and homogenized.

The representative samples of tap and sewage water were
collected in plastic containers previously rinsed with distilled
water, and stored at 4 °C in icebox.

Digestion of samples. For metal estimation, nitric-perchloric
acid digestion was performed, following the procedure
recommended by AOAC (1990). Soil sample (1 g), was taken
in 250 ml digestion flask and 10 ml of con. HNO3 was added.
The mixture was boiled gently for 30-45 min and then cooled.
After cooling, 5 ml of 70% perchloric acid was added and the
mixture was boiled gently until dense white fumes appeared.
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Comparative Study of Heavy Metals in Selected Vegetables Collected
from Different Sources
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Abstract. In present study two types of vegetables, one irrigated with tap and other with sewage water, were analyzed
with respect to heavy metals. The concentration of heavy metals was high in sewage, soil, and vegetables than in house
source. All metals were not detected except iron (0.07 mg/l) in tap water. The accumulation of Cr in sewage ranged 0.1- 14.1
mg/kg that was maximum in Carrot and minimum in Reddish, while Cd was not detected in Carrot. The concentrations of
Mn, Fe and Zn in sewage-irrigated vegetables were more than house holds samples.

Keywords: heavy metals, vegetables, sewage water
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Introduction
Carbohydrates, especially acylated glycosides, are very
important due to their effective biological activity. A large
number of biological compounds possess aromatic,
heteroaromatic and acyl substituents. Nitrogen, sulphur and
halogen containing substituents enhance the biological
activity of the parent compound (Ghorab et al., 1988).

Over the last few years, a wide variety of acylated monosaccha-
ride derivatives were prepared and their biological evaluation
was carried out at the laboratory of the University of Chittagong
(Kabir et al., 2005; 2004; 2003; 2002). It was found that the
combination of two or more acyl substituents in a single
molecular framework enhances the biological activity manifold
than their parent compounds. For example, some acylated
derivatives of D-glucopyranose were found more active than
those of the standard antibiotics (Kabir et al., 2007; 2005).

Later, some derivatives of methyl α-D-glucopyranoside
containing a cyclohexane moiety and various acyl groups
(e.g. octanoyl, decanoyl, lauroyl, myristoyl, palmitoyl, acetyl,
benzoyl, 2-chlorobenzoyl, 4-chlorobenzoyl, mesyl, brosyl and
pivaloyl) were synthesized in a single molecular framework,
and their antimicrobial aganist bactria and fungal screening
was carried out using a variety of bacterial and fungal strains.
The synthetic part of this piece of work has been reported
earlier (Kabir et al., 2006); the results of in vitro antimicrobial
screening experiments are reported here.

Materials and Methods
Methyl 4,6-O-cyclohexylidene-α-D-glucopyranoside (1) and
its acylated  derivatives (2-13) were used as test chemicals for
the determination of antimicrobial activity. The test chemicals
1-13 (Fig. 1) were synthesized, isolated and purified at the
Organic Research Laboratory of the Department of Chemis-
try, University of Chittagong. Test tube cultures of bacterial
and fungal pathogens were collected from the Microbiology
Research Laboratory, Department of Microbiology, Univer-
sity of Chittagong, Bangladesh.

Test bacteria. Test chemicals 1-13 were subjected to anti-
bacterial screening against four gram-positive and six
gram-negative bacterial strains viz., Bacillus subtilis BTCC
17,  Bacillus cereus BTCC 19, Bacillus megaterium BTCC 18,
Staphylococcus aureus ATCC 653, Escherichia coli ATCC
25922,  Salmonella typhi AE 14612,  Shigella dysenteriae AE
14396, Salmonella paratyphi, Shigella sonnei CRL (ICDDR,B)
and INABA  ET (Vibrio).

Test fungi. Test compounds 1-13 were screened for their
antifungal activities against six phytopathogenic fungi viz.,
Colletotrichum corchori (Ikata Yoshida), Macrophomina
phaseolina (Tassi) Goid,  Curvularia lunata (Wakker Becdijin),
Fusarim equiseti (Corda) Sacc., Alternaria alternata (Fr.)
Kedissler and Botryodiplodia theobromae (pat).

Antibacterial studies. In vitro antibacterial activities of the
test chemicals were studied by disc diffusion method (Bauer
et al., 1966) and nutrient agar (NA) was used for culture of
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Abstract. In vitro antimicrobial functionality test of methyl 4,6-O-cyclohexylidene-α-D-glucopyranoside and its
twelve acylated derivatives against ten human pathogenic bacteria and six phytopathogenic fungi comparative to
Ampicillin and Nystatin revealed the tested chemicals to possess moderate to good antibacterial and antifungal activity
and to be more effective against fungal phytopathogens. Many of these chemicals exhibited better antimicrobial activity
than the standard antibiotics. Minimum Inhibition Concentration (MIC) of methyl 4,6-O-cyclohexylidene-2-O-myristoyl-
3-O-palmitoyl-α-D-glucopyranoside against Bacillus cereus, Bacillus subtilis and Staphylococcus aureus was 25, 12.5
and 25 μg/disc, respectively.

Keywords: antibacterial activities, antifungal activities, methyl glucopyranoside derivatives
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Introduction
Due to the increasing microbial resistance to drugs, use of
phytochemicals for pharmaceutical purposes has gradually
increased (Erdogrul, 2002). According to World Health Organi-
zation (WHO) more than 80% of the world’s population, at
present, relies on botanical preparations to meet their health
needs (Diallo et al., 1999), usually in rural areas of many devel-
oping countries (Sandhu and Heinrich, 2005; Gupta et al., 2005).

Among various diarrhoeagenic serotypes of Escherichia coli,
enterohemorrhagic E. coli O157:H7 has been implicated in a
large number of food-borne outbreaks in many parts of the
world including developed nations and has low infective dose.
Worldwide, annually 1.3 billion cases of human salmonellosis
are reported with three million deaths. Staphylococcus aureus
is a toxigenic pathogen capable of initiating clinical symptoms
in humans, consumd through many foods commonly contami-
nated during handling; thus it is an indicator of unsanitary
conditions during handling and or processing of foods (Indu
et al., 2006).

Herbs and spices are generally considered safe and have
proved to be effective against certain ailments. At least
35000 plant  species are used in traditional herbal medicine
throughout the world (Kong et al., 2003). Medicinal value
of plants lies in the chemical substances having a definite
physiological action on the human body (Edeoga et al.,
2005). During the last few years, a number of studies were
conducted in different countries to find out the medicinal
value of different plants (Nascimento et al., 2000; Fabio
et al., 2003; Nanasombat and Lahasupthawee, 2005).

Flavonoids, such as quercetin are health supportive com-
pounds produced by onions; they are active against a wide

array of microorganisms. In humans, ginger is considered
to act directly on the gastrointestinal system to reduce
nausea. Traditionally, ginger has been used to treat intesti-
nal infections, especially related to digestive problems. Gin-
ger has the capacity to eliminate harmful bacteria, such as
E. coli, responsible for most types of diarrhoea, especially
in children (Azu et al., 2007). Garlic also possesses anti-
bacterial activity and is used as a remedy for many infec-
tions, digestive disorders, and fungal infections such as
thrush (Sofia et al., 2007). Clove  possesses antibacterial
activity; it contains eugenol and is  usually more bacterio-
static than other spices (Frazier and Westhoff, 1978). Cumin
has moderate and red-pepper has a weak inhibitory activ-
ity against microbes (Agaoglu et al., 2007). Antimicrobial
effect of turmeric is well documented (Marthi, 1999). Cori-
ander seed oil has antibacterial properties and is used for
treating colic, neuralgia and rheumatism. Salt and sugar
tend to tie up moisture and thus have an adverse effect on
microorganisms (Frazier Westhoff, 1978). The antibacterial
effects of spices differ with the kind of spice, the microor-
ganisms being tested, and the medium used (Frazier and
Westhoff, 1978).

In the present study, the antibacterial effect of widely used
spices such as turmeric, clove, black pepper, red chilli, corian-
der, cumin seed, garlic, ginger, onion  and some other food
commodities such as salt, sugar and pickles has been evalu-
ated against the bacteria, E. coli, S. typhi and S. aureus.

Materials and Methods
Procurement of samples. Commonly used spices and foods,
namely turmeric, clove, black pepper, red chilli, coriander,
cumin seed, garlic, ginger, onion, salt, sugar and pickle were
purchased from the local markets in whole form.

Pak. J. Sci. Ind. Res. 2009 52(3) 143-145

Abstract. The activity of commonly used spices and salt, sugar and pickles against Escherichia coli, Salmonella typhi,
and Staphylococcus aureus was tested. The antibacterial activity was found to be in descending order like
coriander>pickles>salt and sugar>clove>turmeric>black pepper>red chilli against S. typhi and garlic>clove>onion>ginger
against S. aureus.

Keywords: spices, antibacterial activity, food commodities
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Introduction
Native and modified starch obtained from a number of plants
sources, such as corn and other cereal grains and roots, are
used in food, paper and textile industries. Modified starch can
be obtained through chemical, physical or enzymatic process.
(Singh et al., 2007; Jobling, 2004; Thomas and Atwell, 1999).

Uses of native (unmodified) starch have certain shortcomings
which sometimes limit their wider application and industrial
use. Addition of modified starch to bakery goods yields
benefits that may not be achieved by the use of wheat flour
alone. Primary benefits of adding modified starch are moisture
retention and texture improvement. It also improves cell
structure, increases volume, enhances shelf life and prevents
particles from setting. Pregelatinized starch with swelling
ability in cold water have been used in products such as thin
muffin batters containing fruit particles (e.g. blueberries) that
would otherwise settle to the bottom before the thickening
effect of the wheat starch sets in during baking (Thomas and
Atwell, 1999).

Modified starch, particularly lightly cross linked and substi-
tuted pregelatinized starch, help in binding the moisture
present in the baked foods thus providing improved tender-
ness in the final product and contributing to the development
of a fine, uniform cell structure, better paste clarity and
stability, increased resistance to retrogradation and freeze-
thaw-stability (BeMiller, 1997; Glover et al., 1986). They also
extend shelf life and enhance the textural properties of cakes,
cookies and other sweet goods.

Natural and modified starch are also the most economic fillers.
In many products, they are used as neutral raw material to
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Effect of Modified Water Chestnut (Trapa bispinosa) Starch on
Physical and Sensory Properties of Sponge Cakes

Zubala Lutfi* and Abid Hasnain
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Abstract. Study of the effect of chemically and physically modified water chestnut (Trapa bispinosa) starch on
volume index, symmetry index and uniformity index of sponge cake revealed that addition of acetylated starch (3%)
increased the volume index of control sponge cake to a greater extent. In case of acid-thinned starch, increase in
symmetry index was not very significant except that of concentration of 1%. At 4% - 5% concentration, pregelatinized
starch and acid-thinned starch showed excellent uniformity index. Acetylated starch at 1% and 5% concentration
significantly increased the grain structure.
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prevent aggregation of small particles and provide dispersion
of viscous and non-viscous compounds by penetrating
between the surfaces. Starch also prevent the products from
cracking, crumbling and water exudation (Karaoglu et al.,
2001). Several studies have been carried out showing the
potential use of hydrocolloids in microwave baked cakes
(Gomez et al., 2007; Seyhun et al., 2005).

The objective of the present study is to overcome the
structural and textural problems encountered in cake making
by addition of modified starch in the formulations.

Materials and Methods
Dried water chestnut, what flour, sugar, fresh eggs and dried
milk powder were purchased from local markets of Karachi,
Pakistan.

Starch was extracted from dried water chestnut and modified
physically and chemically. Six different types of starch were
used in cake formulations i.e. native (nWCS), acid-thinned
(atWCS), acetylated (aWCS) and pregelatinized (pgWCS), as
well as double modified i.e. pregelatinization followed by
acid-thinning (pgatWCS)and pregelatinization followed by
acetylation.

Isolation of starch. The selected dehydrated water chestnuts
were comminuted and 1 kg of sample was stirred for 30 min.
with 2 litres of water, while maintaining pH at 9.0 by adding
0.2% sodium hydroxide solution. The slurry was filtered through
100 and 170 mesh sieves and consequently centrifuged at
3000 rpm using a Beckman Coulter AllegraTM X-22 centrifuge.
The residue was washed with tap water to remove colour
pigments. The starch was then air dried in oven at 45 ± 1 °C to
13% moisture content (Tulyathan et al., 2004).
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Copper oxychloride is a fungicide and has been effective in
controlling a number of plant diseases such as early and late
blight caused by Alternaria solani and Phytophthora
infestants, respectively, potato diseases in different parts of
India (Paharia, 1961a, b; Chowdhury, 1954; Chattopadhya,
1953), fusarium root rot caused by Fusarium solani (Crop
Profile for Dry Beans in Kansas, 2003), altenaria brown spot
due to Alternaria alternata on citrus fruits etc. (Rangaswami
and Madhawan, 2005). Swart et al. (2008) stated that higher
percentage of export quality fruits was obtained by the use of
copper oxychloride as compared to that of other fungicides,
specially Mancozeb.

Copper products showed longer residual activity and higher
rain fastness than did the brands Mancozeb, Difenoconazole,
Iprodione, Famoxadone and Pyraclostrobin. Cuprous oxide
and copper oxychloride provided satisfactory control of fruit
diseases through 28 days and withstood 71 mm of rain fall in
the orchard. Thus these chemicals saved the numbers of
sprays by approx. half per season for fruit protection (Vincent
et al., 2007).

In Pakistan about 25-30% of the crop yield is damaged due
to diseases. Keeping in view the agricultural importance of
copper oxychloride as a fungicide and its extensive use for
protecting plants from fungal diseases, this fungicide was
synthesized in the laboratory as wettable powder following a
new economical method and the product was registered as
‘Copxykil’. In the present communication, preparation and
efficacy of this fungicide has been discussed as compared to
that of the imported fungicide, ‘Cobox’ and against some
pathogenic and non-pathogenic fungi as well as some water
borne pathogenic bacteria viz. Escherichia coli and Shigella
dysentriae (Todar, 2008).

Copper oxychloride was prepared employing a modified
method by the action of air on scrap copper in hydrochloric
acid and sodium chloride salt solution (Qaimkhani et al., 2008).
The product has copper content of 56-58% and apparent
density of 420-520 g/litre. It is a bluish green powder, insoluble
in water, but soluble in ammonium hydroxide solution. Its
composition varies according to the conditions of manufac-
ture but generally approaches the formula CuCl2.3Cu (OH)2.
The product is in the form of wettable powder having approx.
80% active ingredients and 20% inert material. Its fungicidal
efficacy has been tested versus that of the commercial
fungicide Cobox BASF (Brasileria S.A. Industries Quimicas,
Sao Paulo-Brasil) which is a wettable powder having approx.
84% copper oxychloride as active ingredient and 16% inert
material.

As copper oxychloride is insoluble in water, therefore, its
emulsification was made using the emulsifier polyethylene
glycol which has no fungicidal activity of its own (Leven
et al., 1979). A series of different concentrations of both
fungicides were made as 0.1%, 0.5%, 1%, 5% and 10% with
the above emulsifier.

Eight fungi were taken as test organism; four of them were
plant pathogens viz., Alternia alternata, Fusarium solani,
F. oxysporum and Helminthosporium sp. and four were
saprophytes viz. Aspergillus niger, A. flavus, A. fumigatus
and Pencillium expansum. These fungi were isolated from
infected fruits. The fungi were grown and maintained on
Czapek’s Dox agar and the bacteria were cultivated on
nutrient agar.

Bactericidial activity of Copxykil was also tested against
water borne human pathogenic bacteria viz., Escherecia coli
and Shigella dysentriae. Results are tabulated in Table 1.
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Efficacy of Copxykil Against Some Pathogenic and
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Abstract. Efficacy of copxykil – with copper oxychloride as active ingredient – as fungicide and bactericide was evaluated
against Alternaria alternata, Fusarium oxysporum, F. solani, Aspergillus flavus, A. fumigatus, A. niger and Pencillium
expansum as well as against Escherichia coli, Shigella dysentriae and compared with a standard imported commercial
product ‘COBOX’. The test fungicide proved to be more effective than the commercial one.

Keywords: copxykil, fungicidal effect, bactericidal effect, copper oxychloride

* Author for correspondence; E-mail: taherakhatoon@yahoo.com

Short Communication

151



Introduction
Methotrexate (MTX) is a competitive inhibitor of dihydrofolate
reductase (Balloy et al., 2007), a key enzyme of nucleic acid
biosynthesis (Albertioni et al., 1995). Thus, it can block
tumoral cell growth and is widely used as a cytostatic agent
(Albertioni et al., 1995).  In cancer treatment, high-dose MTX
therapy is followed by leucovorin (folinic acid) rescue.
Serious toxicity might be detected by monitoring serum
methotrexate concentrations (Balloy et al., 2007; Aboleneen
et al., 1996; Albertioni et al., 1995).

The aim of the study is to describe a simple, fast and precise
method for determination of methotrexate in plasma for
pharmacokinetic studies and for use in routine therapeutic
drug monitoring in cases of high-dose intravenous infusion
of this drug.

Materials and Methods
Chemicals and reagents. Methotrexate, hydroxymethotrexate
and 8-chlorotheophylline (used as internal standard) were
purchased from Sigma, potassium dihydrogen phosphate
(KH2PO4) was purchased from Carlo Erba whereas methanol,
and acetonitrile, HPLC grade, were obtained from Merck. All
other chemicals and solvents used were of analytical grade.
The reference of reversed phase cartridge for solid phase
extraction (SPE) was Chromsystems Ref: 7008 lot 212.
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Quantification of Methotrexate by Liquid Chromatography
Ultraviolet Detection for Routine Monitoring of Plasma Levels
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Abstract. A high-performance liquid chromatographic (HPLC) technique with ultraviolet detection incorporating solid
phase extraction (SPE) was developed to meet analytical and metrological requirements for routine serum level monitoring
of methotrexate (MTX), with several parameters optimised such as temperature, flow rate, composition of the mobile
phase and pH of the buffer solution. Two standard curves were constructed to cover the high and low levels of the calibrator
range (0.02-600 μmol/litre). Reproducibility (precision) of the method for intra assay was 2.7; 2.10; 1.38% at the lowest
level and 2.11; 3.4; 2.01% at the highest level and for inter assay was 2.8; 2.2; 2.94% at the lowest level and 2.4; 2.74; 2.68%
at the highest level; recovery was between 90.47 and 98.53 percent. Response was found linear over the whole range of the
calibrator set with a correlation coefficient of 0.999. The limit of quantification and the limit of detection were 0.02μmol/
litre and 0.0063μmol/litre, respectively. The method is suitable for quantification of methotrexate with good accuracy and
precision
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Instrumentation. The LC system, used for method develop-
ment and validation, was obtained from Merck and consisted
of L-6000 pump, L-5025 oven and L-4250 spectra absorbance
detector.

Sample preparation. Stock solutions used in this work were
MTX, 0.75 mg/ml (1651 μmol/litre) and OH-MTX 0.05 mg/ml
(106.15 μmol/litre). They were serially diluted in 14% CaCO3.
Further stock solutions of MTX and OH-MTX were prepared
in different concentrations as follow: MTX (0.02 to 0.8 μmol/
litre and 5 to 500 μmol/litre) and OH-MTX (0.2 to 0.77 μmol/
litre and 4.8 to 480 μmol/litre).

8-Chlorotheophylline was used as internal standard (IS)
because it is a synthetic molecule that cannot be administered
to patients. Stock solution of internal standard was prepared
in water at a concentration of 200 μg/ml.

MTX, OH-MTX and IS stock solutions were stored at -30 °C.

Chromatographic conditions. The chromatographic column
used was 250 x 4 mm (Lichrospher®) with 5 μm particle size and
1 cm long guard column. Mobile phase was phosphate buffer,
pH = 6.1: methanol (80/20, v/v); flow rate of mobile phase was
1 ml/min. Column was maintained at 25 °C, detection wave-
length was 297 nm and injection volume was 50 μl. These
parameters were used at the beginning of the experiment
and the chromatographic conditions were optimized for the
required analysis.
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Experimental Investigation of VOCs Emitted from a DI-CI Engine Fuelled
with Biodiesel, Diesel and Biodiesel-Diesel Blend
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Abstract: Experimental investigation of volatile organic compounds (VOCs) emitted by a turbocharged direct injection
compression ignition (DI-CI) engine, alternatively fuelled with biodiesel and its 20% blend with diesel, revealed
dominancy of diesel and biodiesel in aromatic hydrocarbons, esters other oxides, respectively, in total volatile organic
compounds (TVOCs). The overall brake specific emission of VOCs increased at rated speed compared to maximum
torque speed. The VOCs exhibited their maxima at low load, and minima at medium load for diesel and B100. Engines
with a speed of 2300 r/min and 100% load showed a reduction in BTX emissions from B20 and B100, as compared to
diesel. The sum of VOC-components of B20 and B100 reduced as compared to that of the diesel, for all the engine
conditions. The mean BSE of BTX-components taken from all the engine conditions decreased with B20 and B100,
relative to fossil diesel.
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Introduction
In the face of depleting reservoirs of conventional fossil
fuels and stringent emission regulations for compression
ignition (CI) engines, biofuels are promising alternative fuels,
which could resolve not only the energy security problems
but the environmental pollution issues as well.

Biodiesel (methyl esters of animal and plant origin) as an
alternative fuel has already been investigated for performance,
combustion, injection and emission in diesel engines. Many
studies regarding regulated emissions have reported that
biodiesel reduces the particulate matter (PM), carbon monoxide
(CO), hydrocarbons (HC) and oxides of sulfur (SOx) (Sinha
and Agarwal, 2005; Senda et al., 2004; Turrio-Baldassarry 2004;
Monyem and Gerpen, 2001). Unregulated emissions comprise
a wide range of pollutants such as individual non-methane
hydrocarbons (NMHC), polycyclic aromatic hydrocarbons
(PAHs), medium diameter of the PM (Dm), soluble organic
fraction (SOF) of the PM, and volatile organic compounds
(VOCs) (Ballesteros et al., 2008). Some studies, focused on
unregulated emissions, have revealed that biodiesel and its
blends reduce the polycyclic aromatic hydrocarbons (PAHs)
(Shah et al., 2009a; Lin et al., 2006). It has also been reported
that mutagenicity of biodiesel particulate emissions is much
lower than that of petroleum-based diesel fuel (McDonald et
al., 1995). Although some work on VOCs has been reported

on the exhaust of diesel engines, however, biodiesel and its
blends with diesel fuel still need to be addressed compre-
hensively. This should be done particularly for VOC-emissions
at maximum torque speed and rated speed for varying loads,
particularly when engine is unmodified. In this work, it has
been attempted to determine the VOC-components emitted
from a direct injection compression ignition engine fuelled
with diesel, biodiesel and 20% biodiesel-diesel blend. Results
are drawn on comparison in terms of brake specific emissions
(BSE) for different engine conditions (loads and speeds).

The VOC-components are an important class of unregulated
emissions from the exhaust of diesel engines. The World Health
Organization (WHO) has defined the VOCs as organic com-
pounds that has boiling point with in the ranges of 50-100 °C
and 240-260 °C. There are two major reasons to select VOCs
for the current study. In the first place, some volatile organic
compounds are toxic and thus directly influence the human
health. According to international chemical safety cards
published by The National Institute for Occupational Safety
and Health (NIOSH), U.S.A., benzene is carcinogenic to
humans and may affect the blood forming organs, liver and
immune system; toluene may affect the central nervous system,
resulting in decrease in learning ability and psychological
disorders; p,m-xylene may affect the central nervous system
and human reproduction; and o-xylene may cause damage to
central nervous and hearing systems (Haupt et al., 2004).
Furthermore, it has also been reported that among the non-
methane volatile organic compounds (NMVOCs), the aromatic
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Introduction
Exposure to excessive noise is associated with high risk of
hearing loss (Golmohammadi, 2007; Esmaeelzadeh et al., 2006).
National Institute for Occupational Safety and Health (NIOSH)
categorized hearing loss as one of the ten most important
work related illnesses and estimated that 25% of workers of
more than 55 years, who were exposed to excessive noise
(higher than 90 dB) suffered from different levels of hearing
loss. Workers in petrochemical industries also suffered from
noise exposure problems (Cheremisinoff Paul and Allen
Ernest, 1977).

An investigation for evaluation of noise pollution in oil
refinery fields in Iran was undertaken by Nassiri and Ahmadi
(2004). It was found that exposure of workers to noise, in most
cases, was far above the permissible limits provided by
American Conference of Governmental Industrial Hygienists
(ACGIH).

In another study of Iranian petrochemical industry, it was
reported that the noise level of the studied sources was so
high that the exposed workers could hardly work in that
condition and in all cases control measures were required
(Gholshah, 1997).

Reduction of industrial and environmental noise pollution has
been the subject of many different studies. (Monazzam and
Nassiri, 2009; Monazzam and Lam, 2008). Hansen (2005) in a
study demonstrated that applying control methods, such as
installing enclosures, effectively reduced noise to consider-
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Abstract. Considering industrial excessive noise exposure, sound pressure level of 4 pumps with different applications
installed in Isomax Unit of Oil Refinery Centre of Tehran, Iran was studied. The A-weighted sound pressure level and
maximum sound pressure level showed that the emitted noise is far above the permissible limits. Installing enclosure around
the noise source was found to be the best noise control measure. Results of operational calculating transmission loss of the
designed module with a sandwich layer showed that it is possible to provide 19.7 dB (A) reduction in overall sound
pressure level and 20 dB reduction in dominant frequency. Designing the module with given specifications and probable
leak estimation and prevention gives remarkable and effective results in the studied field.
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able levels. In another study, Joseph et al. (1991) found that
ignoring the structural path that caused sound leak from
module reduced the effectiveness of the control measure. It
was also reported that the exact recognition of noise source
and surface specifications surrounding the module, plays
crucial role in precise acoustic efficiency assessment. The
results demonstrated that the application of a module, with
complex layers proportionate to the design requirement of the
module, produced 12 to 19 dB reduction in the noise level
(Min and Ying, 2008). Another study of noise control showed
that use of a multiporous enclosure reduced the sound pres-
sure level by more than 40 dB. Hakimi et al. (2006) estimated a
20 dB reduction in the sound level by applying a module in
the air outlet.

In this paper, results of an extensive theoretical and experi-
mental study on noise propagation character of pumps along
with application of control measures in a unit of Tehran oil
refinery are presented.

Materials and Methods
A study for sand pressure levels was conducted at Isomax
unit of the Oil Refinery Centre of Tehran (ORCT), that had 4
pumps for different applications. Field measurements and
calculations were carried out for evaluation and prediction of
noise pollution at the site along with the characterization of
the noise sources.

Field measurements. The study field comprised of a 20x10 m
open site having 4 pumps installed on a rigid floor. Fig. 1
presents a simple plan showing type and location of the pumps
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