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The Role of Rainfall Intensity and Soil in Determining
Rates of Flow Through Cryoturbated Chalk
M. Mahmood-ul-Hassanab* and P. J. Gregoryac
a

b
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c
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Abstract. The effects of different water application rates (3, 10, 15 and 30 mm/h) and of topsoil removal on the rate of
downward water movement through the cryoturbated chalk zone in southern England were investigated in situ. During and
after each application of water, changes in water content and matric potential of the profile were monitored and percolate
was collected in troughs. The measured water breakthrough time showed that water moved to 1.2 m depth quickly (in
8.2 h) even with application rate as low as 3 mm/h and that the time was only 3 h when water was applied at a rate of
15 mm/ h. These breakthrough times were about 150 and 422 fold shorter, respectively, than those expected if the water
had been conducted by the matrix alone. Percolate was collected in troughs within 3.5 h at 1.2 m depth when water was
applied at 30 mm/h and the quantity collected indicated that a significant amount of the surface applied water moved
downward through inter-aggregate pores. The small increase in volumetric water content (about 3%) in excess of matrix
water content resulted in a large increase in pore water velocities, from 0.20 to 5.3 m/d. The presence of soil layer had
effect on the time taken for water to travel through the cryoturbated chalk layer and in the soil layer, water took about
1-2 h to pass thorough, depending on the intensity.
Keywords: breakthrough time, cryoturbated chalk; rainfall intensity; water flow

In most of the chalklands of England, a shallow layer of welldrained and structured soil directly overlies cryoturbated, fractured chalk. This soil can affect the route and rate of water
flow through the underlying chalk. In well-structured soils,
preferential flow of water can occur at application rates lower
than that required for saturated flow (Radulovich et al., 1992),
so that there is the potential for the overlying soil to augment
the preferential flow through the underlying chalk. In such
soils, vertical transmission of water through preferred paths
can occur during rainfall by either saturating the lower levels
of the soil and then passing through the fissures between the
chalk fragments, or directly entering into the fissures if they
are, by chance, directly connected to the preferred path. However, there are also suggestions that the overlying soil may
reduce the opportunity for preferential flow through the
underlying chalk. For example, Gardner et al. (1990) reported
that rainfall intensity rarely exceeds a few millimetres per hour
in south-east England and that this can be stored temporarily
in the overlying soil and weathered chalk materials near the
surface; this buffering capacity allows water to be released to
deeper layers at rates low enough to be conducted by the
matrix alone.

Introduction
Chalk has a dichotomous porous system consisting of intraand inter-granular porosity. The intra-granular porosity is
referred to as the matrix porosity and is usually 35 to 50% of
the volume (Burnham, 1990). It has a large air entry suction
and small, but relatively uniform pores, 0.1 to 1 μm in diameter
(Price, 1987) that result in a low matrix conductivity that is
typically 5 to 8 mm/d (Mahmood-ul-Hassan and Gregory, 2002;
Cooper et al., 1990). The pores of the matrix are sufficiently
small to store water against the force of gravity so that, even
in the unsaturated zone, most of the pores remain virtually
saturated during winter (Price et al., 1976).
The inter-granular porosity is referred to as the fissure porosity and constitutes about 4% (Reeves, 1979) to 14%
(Mahmood-ul-Hassan, 1998) of the total porosity. The fissures
range in diameter from 20 mm to 10 mm (Reeves, 1979) and
provide the pathways for rapid flow. Water and solutes
moving by this pathway do not move downward with the
horizontally-uniform wetting front found in the matrix but,
instead, travel rapidly through a small fraction of the total
volume bypassing much of the matrix (Arnon et al., 2005;
Nativ et al., 2003; Geake and Foster, 1989).

The underlying fractured chalk has a very small water storage
capacity at potentials > -100 kPa (Cooper et al., 1990), which
means that steady state conditions are established quickly
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Studies on Amylase Activity of Pancreatin Obtained from Bovine Pancreas
Zaman Niazia, Kauser Siddiquib, Lubna Iqbala* and Mehreen Lateef a
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Abstract. The main objective of this study was to prepare pancreatin in liquid and powder form and to determine its
amylase activity in crude homogenate of animal tissue. Different conditions were optimized for estimation of maximal
activity including pH, temperature and substrate concentration. The optimum pH was found to be 6.8. The enzyme was
optimally active at 50 °C. The effect of substrate concentration on enzyme activity was also studied and Km was found to
be 0.5%.
Keywords: pancreatin, bovine pancreas, amylase activity

Introduction

The current study also deals with determination of amylase
activity in crude homogenate of animal tissue and optimization of different conditions for estimation of maximal activity
including pH, temperature and substrate concentration.

Pancreatic α-amylase is an important enzyme needed for
starch hydrolysis in the small intestine of both nonruminants
and ruminants. Alpha amylase, an endoenzyme, hydrolyzes
α-1,4-glucosidic bonds in polyglucosans. The location of the
bonds in the molecule to be hydrolyzed is selected at random;
each cleavage by α-amylase produces a reducing end (Walker
and Harmon, 1996).

Materials and Methods
Extraction. Fresh bovine pancreas was purchased from local
market. It was washed, cut into small pieces, kneaded thoroughly with water and the liquid was strained. Eighty grams of
pancreas was placed in a flask of about 500 ml capacity and
200 ml of phosphate buffer (0.2 N, pH 6.8) was added. The
mixture was kept for two h with mixing by rotating at frequent
intervals and then was homogenized in 200 ml of the same
buffer. After filtration of tissue homogenate, it was centrifuged
at 6000 rpm in order to remove remaining residue. Extraction
was repeated with another 50 ml phosphate buffer. This filtrate
was prepared as enzyme source and amylase activity was
determined by dinitrosalicylic acid reagent.

The enzymes of amylase family have great significance due to
the wide area of their potential application. The spectrum of
amylase application has widened in many other fields, such as
clinical, medicinal and analytical chemistry. Interestingly, the
first enzyme produced industrially in 1894 was an amylase
from fungal source, which was used as pharmaceutical aid for
treatment of digestive disorders (Pandey et al., 2000; Crueger
and Crueger, 1989). Amylases constitute a class of industrial
enzymes covering approximately 25% of the enzyme market
(Sidhu et al., 1997). Amylase has also significant role in baking
industry, brewing industry, papermaking industry etc.
(Wojciechowsski et al., 2001; Dauter et al., 1991; Fogarty and
Kelly, 1980).

Drying techniques. Various drying techniques have been
employed to concentrate extract from bovine pancreas like
vacuum oven drying, freeze-drying. It was found that vacuum
oven drying is time consuming than the freeze-drying method
which is suitable as regards stability of the extract.

Pancreatin contains pancreatic enzymes that function in the
digestion of starch, proteins and fats. It principally contains
amylase, lipase and protease obtained from bovine pancreas.
The main objective of this study was to prepare pancreatin
in liquid and powder form. The extract was prepared from
certified disease-free bovine pancreas without the addition
of other animal enzymes or fermentation enzyme products.
This preparation could be of value in the event of faulty
digestion due to deficiency of pancreatic secretion and can
be used in different formulations of medicinal products in
pharmaceutical industry.

Enzyme assay. Amylase activity was assayed by the Bernfield
method with slight modification. Assay was performed using
starch as substrate. The reaction mixture, containing 1.5 ml
substrate, 1 ml acetate buffer (pH 6.8), was preincubated at
37 °C for three min. Enzyme (1:1000 diluted) was added and
then the tubes were incubated at 40 °C for 5 min. The reaction
was stopped by addition of 0.5 ml NaOH. After addition of
1 ml dinitrosalicylic acid, the tubes were placed in boiling
water bath for 5 min. After cooling to room temperature, 9 ml
of distilled water was added and the absorbance was recorded
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Metabolic Inhibitors as Stimulating Factors for Citric Acid Production
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Abstract. The effect of some metabolic inhibitors on citric acid (CA) production by Aspergillus niger in cane molasses
medium was investigated. Addition of 0.01-0.1 mM iodoacetic acid and sodium arsenate, 0.05-1.0 mM sodium malonate,
0.01 mM sodium azide, 0.01-0.05 mM sodium fluoride, 0.1-1.0 mM EDTA stimulated CA production (5-49%). Higher
concentrations (10 mM) of iodoacetic acid, sodium malonate and 0.5 mM sodium azide caused a complete inhibition of
fungal growth. Iodoacetic acid, sodium arsenate and sodium fluoride (0.2 mM) caused a remarkable inhibition of CA
production. The implications of those preliminary functions was discussed.
Keywords: citric acid, cane molasses, surface culture, metabolic inhibitor, Aspergillus niger

Introduction

metabolic microminerals on the enhancement of citric acid
production by A. niger using different carbohydrate materials.
They found that both ethanol and coconut oil in 3.0% (v/w)
concentration increased citric acid production. Fluoracetate
at a concentration of 1.0 mg/ml bagass increased the yield of
citric acid significantly. Also, addition of copper sulphate and
molybdenum sulphate remarkably enhanced the production
of citric acid using molasses medium.

Many strains of Aspergillus niger are well known for their
capacity to produce citric acid under suitable conditions. By
careful selection of strains and improving conditions, 80 to
85% of initial sugar substrate can be converted into citric acid
(Kiel et al., 1981). Citric acid (CA) is a chemical commodity,
widely used in different industries. Inexpensive and readily
available raw materials remain in demand in industrial
processes. Molasses is a desirable raw material for citric acid
fermentation due to its availability and relatively low price
(Lotfy et al., 2007; Haq et al., 2001; Pazouki et al., 2000).

The present study was undertaken mainly to determine the
effect of some metabolic inhibitors on citric acid production
by A. niger in cane molasses medium.

Many investigators have tried to improve the production of
CA by various additives. Moyer (1953) found that methanol,
ethanol and isopropanol decreased growth but increased CA
production from cane and beet molasses. Since that time, a lot
of work had been done to study the effect of alcohol on citric
acid fermentation (Lotfy et al., 2007; Roukas, 1999; El-Batal
et al., 1995; Maddox et al., 1986; Szczodark and Ilczuk, 1975;
Hamissa, 1966).

Materials and Methods
Microorganisms and culture conditions. Strains of A. niger
Van Tieghem 595, 599 were provided by the Centre of Culture
Collection of Northern Regional Research Laboratory (NRRL),
USA. A. niger A10 and A20 were provided by the Center of
Culture Collection National Research Center (NRC), Egypt.
A. niger EMCC III, EMCC103 and EMCC 147 were obtained
from the Cairo Mercen (CAIM), Egypt.

Millis et al. (1963) increased CA yield by about 20-50% when
some natural oils with a high content of unsaturated fatty
acids were added. Also, supplementation of surface culture
with some oil increases CA yield, using molasses medium
(Adham, 2002). Moreover, Barrington and Kim (2008) showed
statistically that olive oil has significant positive effect on
citric acid production.

The slants of A. niger were incubated in potato dextrose agar
(PDA) at 30 °C for 7 days. Inoculum was prepared from spore
suspension (105-106 spore/ml) in 0.01% v/v tween 80.
Cane molasses. The cane molasses samples used in the present
study were kindly supplied by the cane sugar factory of Egypt.
Citric acid fermentation. Fermentation media were prepared
by diluting cane molasses (CM) with tap water to approximately 15% sugar concentration. Preparation of molasses
was undertaken according to Mohamed and Adham (2003).
Stationary cultures were grown on cane molasses media
containing different concentrations of the inhibitors and
incubated in slanting position (surface fermentation) at 30 °C

Specific inhibitors such as fluoroacetate and iodoacetate, are
particularly useful (Peters, 1957; Racher and Krimsky, 1952).
Addition of some metabolic inhibitor to synthetic medium
stimulated citric acid production (Agrawal et al., 1983). Ali and
Haq (2005) discussed the role of different additives and
*Author for correspondence; E-mail: nehadhnrc@yahoo.com
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Chemical Variability of Fatty Acid Composition of Seabuckthorn
Berries Oil from Different Locations by GC-FID
Nusrat Shafi*, Farina Kanwal, M. Siddique, E.G. Ghauri and M. Akram
Medicinal Botanic Center, PCSIR Laboratories Complex, Peshawar - 25100, Pakistan
(received December 12, 2007; revised August 27, 2008; accepted September 1, 2008)

Abstract. For determining the chemical composition of seabuckthorn oil of different origins, samples of seabuckthorn
berries (red and yellow varieties) were collected from different locations of northern areas of Pakistan. Among eight
different fatty acids, palmitoleic acid (32.4%) and palmitic acid (36.52 %) were found to be the major fatty acids present
along with other important fatty acids i.e., oleic acid (37.07%), linoleic acid (12.36%) and linolenic acid (0.73%). Quantities
of unsaturated fatty acids were higher than that of saturated analogues.
Keywords: seabuckthorn berry oil, fatty acid composition, pharmacology

clinical cancer treatment, seabuckthorn has been used to
reduce the immune suppressive and hematoxic effect of
chemotherapy and radiation therapy.

Introduction
Seabuckthorn (Hippophae rhamnoides) is a thorny shrub,
found widely near streams, sandy places, mountainous and
coastal areas of many Asian and European countries (Risto
and Baoru, 2003). Natural habitat of seabuckthorn extends
widely in China, Mongolia, Russia, India, Nepal, Pakistan,
Ukraine, Great Britain, France and most parts of the northern
Europe (Li and Shroeder, 1999). In Pakistan it is naturally
growing in the northern areas of Gilgit and Chitral.

Seabuckthorn seed and pulp oils combined have high level
of beneficial fatty acids. The fatty acid profile of the oil
showed that it contained nearly 90% unsaturated fat. It is
high in both linolenic and linoleic acids. The high level of
unsaturated fats makes seabuckthorn oil appropriate for
decreasing the risk of heart diseases (Yang, 1995). Berry oil
of seabuckthorn contains 35-40% of a 16 carbon monosaturated fatty acid called palmitoleic acid also known as omega-7.
Palmitoleic acid is believed to possess potent antiviral, antibacterial and healing effects in humans (Parimelazhagan
et al., 2005).

Scientists have carried out extensive research on seabuckthorn
which has resulted in an improved understanding of the
health effects and chemical composition of the berry (Yang
and Kallio, 2002; 2001). The fruits of seabuckthorn are rich in
carotenoids, lipids, ascorbic acid, tocopherols, sterols, flavonoids and triterpenes (Zhemin, 1990; Loskutova et al., 1989)
and are a rich source of both aqueous and lipophilic antioxidants due to the presence of vitamins D and E, as well as
enzymes such as various superoxide dismutase isoenzymes
(Eccleston et al., 2002).

In medicinal industry about ten varieties of seabuckthorn
drugs have been developed and are available in the form of
liquid, powder, plasters, pills, liniments and aerosols etc.
These drugs are used for treating burns, gastric ulcer, scales,
oral mucositis, rectal mucositis, cervical erosion, radiation
damage, skin ulcers caused by malnutrition and other
damages relating to the skin (Ge, 1992). The most important
pharmacological function of seabuckthorn oil is in diminishing inflammation, disinfecting bacteria, relieving pain
and promoting regeneration of tissues. The chemical and
phytochemical composition of seabuckthorn varies with the
origin, climate and method of extraction. (Zeb, 2004; Beveridge
et al., 1999). Present studies were carried out to analyze the
physicochemical composition and fatty acid profile of oil of
seabuckthorn berries collected from different altitudes of the
northern areas of Pakistan by gas chromatography techniques
because data in this respect is not available in the literature.

Seabuckthorn is rich in oil both in seeds (seed oil) and in the
fruit soft parts i.e., flesh and peel (pulp oil). The observations
reveal that the seeds contain around 10% of oil, whereas the
oil content in the soft parts like pulp varies over a much wider
range from 0.5 to 21%, largely depending on the varieties and
the origin. The biological properties of fruits and oils of
H. rhamnoides have been widely investigated. Oil extracted
from fruit has regenerating antiinflammatory and photoprotective activity with promising applications in dermatology and cosmetics (Pintea et al., 2001). Seabuckthorn oil is
known to regulate immune functions and antagonize the
effects of immune suppressants (Yang and Kallio, 2001). In
*Author for correspondence; E-mail: nusratshf@yahoo.com
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Applications of Lac Dye Using Different Mordants on Leather
Bushra Khalid, Asma Inayat*, Lubna Liaquat and Azra Yaqub
Applied Chemistry Research Centre, PCSIR Laboratories Complex,
Ferozepur Road, Lahore-54600, Pakistan
(received January 25, 2008; revised September 23, 2008; accepted September 28, 2008)

Abstract. Lac dye aleuritic acid extracted from seed lac, when applied onto leather, using post-mordanting process
showed good results. Among acetic acid, formic acid and alum, acetic acid at 0.1 M concentration proved to be the best
mordant and gave excellent colour fastness to washing, light and rubbing and good tensile strength.
Keywords: lac dye, mordant, leather, aleuritic acid.

Introduction

Natural dyes have been used in textile processing since long
but their application to natural leather has been extremely rare
(Kumar and Sinha, 2004). Recent observations of the hazardous effects of benzidine compounds on mammals, even in
very low amounts, have boosted the interest in natural dyestuffs.

Lac (Laccifer lacca) are small insects attached in large numbers to the plants and the trees and drain sap from the bark of
host tree and secret lac resin (Kongkachuichay et al., 2002a,
2002b). The resin is scrapped off and separated into shellac,
wax and lac colour. Ovaries of the insect contain crimson fluid
called lac dye which has two major components: laccaic acid A
and B whose structures are shown in Figs. 1 and 2, respectively (Chairat et al., 2008; Kamel et al., 2005; Janhom et al.,
2004). Laccaic acid represent approximately 0.5-0.75 % by
weight of stick lac (Lili et al., 1999).

Most of the natural red colour dyes have high solubility in
water, therefore, the colour fastness to washing of the dyed
leather is quite low (Rattanaphani et al., 2007). In order to
improve the colour fastness quality of the dyes, most dyeing
processes are conducted using different mordants such as
acetic acid, formic acid and alum. Depending on the type of
dye and mordant used the colour fastness to washing is reported to be in the range of 3 to 5 for colour change, and 3-4 to
5 for staining (Waheed and Alam, 2004).

CH2CH2NHCOCH3
COOH

O

OH

HOOC
OH
HO

Materials and Methods

OH

General procedure. Goat wet blue leather was used for the
experiment and was dyed using the microdrum assembly with
programmes to control temperature, time and speed of circulation of solution. The dyed leather samples were tested for
colour fastness to washing using Launderometer, fastness to
light using Xenon weatherometer, fastness to circular rubbing
using rub fastness tester, for tensile strength material testing
machine was used. Standard test methods for leather of the
Society of Leather Technologists and Chemists (SLTC) were
followed in all cases.

O

Fig. 1. Laccaic acid A
CH2CH2OH
COOH

OH

HOOC
OH
HO

OH
OH

Fig. 2. Laccaic acid B

Leather, dyes and mordants. The leather used was collected
from a local tannery of Sialkot. One kg of stick lac was ground
into coarse powder. Ten litres of water were added and the
solution was stirred and left standing for 24 h. After filtration,
a reddish solution of lac dye was obtained. The lac dye solution was kept cold for further use. Three different types of
mordants were used as follows: 0.1 M acetic acid, 0.1 M formic
acid and 0.1 M alum.

The deep interest of Pakistan leather industry in environment
friendly leather processing techniques, has led to increased
efforts to develop chrome-free tanning agents and to find ways
to use natural dyestuffs, which previously had applications in
the textile industry (Kamel et al., 2007; Haroun, 2005; Kim et
al., 2003).
*Author for correspondence; E-mail: asimainayat@hotmail.com
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Studies on Textile Sludge Treatment Options
Imohimi O. Asia
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Abstract. Analysis of sludge samples of a textile processing factory revealed that the BOD and COD as well as the
levels of total solids, nitrogen and phosphorus contents of sludge liquor were high needing treatment before disposal
or reuse. Detention time of 60 days was established for aerobic treatment of the sludge. Optimum dosage for physicochemical methods were established at 4 g/l, using alum and iron III chloride each and 15.5 g/l and 550 mg/l, for lime
and polyelectrolyte each. Solids were reduced by 67%, through aerobic and 61% through anaerobic digestion, while
the sludge treated by physicochemical method had higher solid content, recording the highest increase with lime.
Keywords: textile sludge treatment, pollution, aerobic sludge treatment, anaerobic sludge treatment

Introduction

factory are superprint, guarantee-superprint and minibrocade.
The factory consists of various departments, which carry out
different operations and produce different types of wastewater, containing acids used in desizing and dyeing and bases
like caustic soda used in scouring and mercerization. They
also contain inorganic chlorine compounds and other oxidants
e.g., hypochlorite of sodium, hydrogen peroxide and peracetic acid used for bleaching and other oxidative applications.
Organic compounds were also present e.g., dyestuff, optical
bleachers, finishing chemicals, starch and related synthetic
polymers used for sizing and thickening, surface active chemicals used as wetting and dispersing agents, and enzymes for
desizing and degumming. Heavy metal salts present included
e.g., copper, zinc salt and iron (III) chloride used as printing
ingredients. All these wastes are passed into an effluent tank
and then into a drainage system as shown in the flow chart
(Fig.1).

Environmental pollution is causing widespread concern and
has become an important area of interest in the field of
modern research. The costs of pollution control are extremely
high. Steward and Towse, back in 1984, estimated the annual
cost in the United States alone, to be close to 5 billion dollars,
in addition to occurrence of thousands of deaths and diseases
due to pollution. Industries produce huge amounts of wastes.
Careless disposal of these wastes to the environment without
treatment threatens natural habitat and poses real dangers to
humans, flora and fauna. Thus it is highly necessary to know
the composition of individual wastes and develop the most
economical way to treat all wastes (wastewaters and sludge),
recycle the water, reclaim the waste chemicals and find
possible applications of the treated wastes so as to ensure a
safe environment.
The present research work is aimed at characterizing sludge
of selected industries, assessing the degree of pollution caused
by the sludge, developing simple and efficient treatment methods helpful in determining the efficiency of treatment of the
sludge in terms of solid reduction, BOD and COD reduction,
nitrification and denitrification, reuse or applicability of the
treated sludge, the disposal option(s) most convenient for the
unused waste and assessing the efficiency of the treatment
methods adopted for particular sludge and for end-use
applications.

Sampling of sludge. Composite samples of the sludge were
obtained from primary sedimentation tanks of the factory
Fabric pretreatment
Dyeing and printing
Fabric finishing
v
v
Equalization tank

v

v
Equalization tank
v
Decolourization plant

Materials and Methods
t

Industrial sludges. The sludge used in this study was obtained
from a textile processing factory located in Isolo, Lagos which
manufactures mostly cotton fabrics. Main products of the

Sludge dewatering

Wastewater for discharge s

s

t Sludge disposal to nearby bush

Fig. 1. Flowchart: Processing of a textile factory at Isolo
Lagos, Nigeria.
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Antifungal Activity of the Liquid Obtained by
Oxidative Cracking of Waste Paper
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Abstract. The composition of the product formed by burning of paper under controlled conditions in an indigenously
prepared reactor was determined by GC/MS, while its antifungal activity was assessed qualitatively and quantitatively by
comparison with the standard and determination of the MIC. The product was found to be effective against six fungal
strains. Amount of the product has been improved upto 25%.
Keywords: antifungal activity, oxidative cracking, waste paper

Introduction

external diameter of the funnel was 60 mm, while its length was
100 mm. Sintered glass disc bed reactor of quick fit type was
used. The reaction was carried out by igniting 100 g of fine
paper cut into small pieces. The assembly for reaction includes,
the pyrex reactor, Buckner type funnel fitted in the suction
flask, which was connected with a series of three receiving
flasks and the aspirator. The product was sucked into the
suction flask followed by its condensation into a reddish
colour liquid product with the maximum yield of 25%.

The incidence of fungal infections has lately increased due
to the resistance of the causative microbes to the antifungal
medicines (Turan-Zitouni et al., 2005) as well as the increased
number of immune persons taking chemotherapy for various
types of cancer or HIV infection (Sionov et al., 2005). Hence,
there is a need to explore and develop new antifungal reagents
of higher activity or having minimum adverse effects
(Schmourlo et al., 2005; Silver and Bostain, 1993).

GC/MS analysis. General profile for the liquid product of
the oxidative cracking of paper was obtained using EI-MS.
Analysis of the liquid product was conducted on a mass
spectrometer JMS 600 H Jeol and the product was separated
into its components using Agilent 6890N gas chromatograph
equipped with a fused capillary column (HP.5 l.; 30 m x 0.32 mm
i.d., film thickness, 0.25 μm) with polydimethylsiloxane as the
stationary phase. The carrier gas was helium at a flow rate of
1.8 ml/min.

Folk medicines have played important role in the treatment of
many diseases for quite a long time. In the present work an
effective folk medicine used for the treatment of scabies and
ringworm has been investigated. This medicine is used in
various parts of NWFP, Pakistan for treatment of these
diseases for long. Traditionally, when a sheet of paper rolled
into the form of a pipe, with its upper end closed is burnt, a
small quantity of liquid product is obtained at the lower end
of the pipe. This liquid of reddish colour, obtained from the
combustion of paper, is known as paper oil.

Injection mode was split at a split ratio of 35. The column was
initially kept at 50 °C for 5 min and then the temperature was
raised to 240 °C at the rate of 5 °C/min. The injector temperature was 250 °C and the amount of sample was 1 μl.

The author has observed that very chronic cases of these
diseases were cured through use of the said oil, twice a day in
very small doses for three to seven days. In the present paper,
investigations carried out on the composition of the product,
its antimicrobial activity as well as measures to improve the
yield, have been reported.

Identification of major components of the product was
confirmed using total ion chromatogram analysis (TIC) as
well as fragmentation pattern and library matching by NIST
Mass Spectral Library, while the quantification was carried
out using the peak area.

Materials and Methods
The process of the oxidative cracking of the paper was carried
out in a quick fit pyrex reactor of the Buckner funnel type. The

Antifungal activity. Antifungal activity of the sample was
determined using agar tube dilution method. The activity of
the sample was investigated against Trychophyton longifusus,
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Abstract. Dust of Nicotiana tabacum, Azadirachta indica and Polygonum hydropiper when applied in the
poultry sheds as bedding for control of six species of lice, one species of fly and two species of mites, highest
efficacy (96.67%) was shown by tobacco at 15% concentration followed by neem at the same concentration
(efficacy, 77.52%) and tobacco at 10% concentration. Tobacco at 15% concentration significantly (p<0.05)
reduced the ectoparasitic burden within 12 days with maximum mean body weight gain by poultry, being 232.30 g.
Keywords: Nicotiana tabacum, Azadirachta indica, Polygonum hydropiper, ectoparasites, poultry
parasites

Introduction

et al., 2005), South Korea (Kim et al., 2004), Pakistan
(Khan et al., 2003) etc. The present research work was
undertaken to determine the efficacy of three different
plants viz. Nicotiana tabacum (tobacco), Azadirachta indica
(neem) and Polygonum hydropiper (bishkatali) against ectoparasites of poultry so as to develop an unconventional
control method which would be easy to use, cost effective
and applicable everywhere.

In rural areas, of Bangladesh, poultry are commonly reared in
semi-scavenging system. This backyard poultry is generally
infested with various type of ectoparasites including different
species of lice, mites etc. having various adverse effects
specially on body weight gain and egg production (Islam et
al.,1999; DeVaney, 1979; 1976) and acting as vectors of many
microbial pathogens including Erysipelothrix rhusiopathiae
and Borrelia anserina (Chirico et al., 2003; Urquhart et al.,
1996; Kettle, 1995).

Materials and Methods
Dust prepared from leaves and/or stems of tobacco, neem and
bishkatali were applied in backyard poultry, naturally infested
with lice, mites and flies, during July 2005 to May 2006 in
Patuakhali district in Bangladesh, covered by the smallholder
livestock development project- 2 (SLDP-2). Identification of
the parasites, preparation of plant products and other
relevant work were done in the Department of Parasitology,
Faculty of Veterinary Science (FVS), Bangladesh Agricultural
University (BAU), Mymensingh.

Ectoparasitic infestation of poultry is the most common
problem worldwide and utmost attempts have been made
to control them by using several chemical compounds.
Although some of the chemicals are efficient enough to kill
ectoparasites but most of them are unsuitable in terms of
food safety and environmental problems as they have
residual and cumulative effects (Lee et al., 2002). Moreover,
some of them are toxic to mammals including humans.
These are also not readily available especially in rural
areas. Besides, resistance frequently develops in ectoparasites against chemical insecticides (Szczypel et al., 2003).
Various species of plants and herbs of medicinal value are
available in Bangladesh which are commonly used by the
village people to treat many diseases. These herbal products are usually safe, easily available, cost effective and
environment friendly. Nahar et al. (2005) found acaricidal
efficacy of ata, durba, neem, bishkatali and sharifa. Acaricidal and insecticidal activities have been widely evaluated
in different countries of the world, such as in India (Rahman

Three common plants namely neem (Azadirachta indica)
bishkatali (Polygonum hydropiper) and tobacco (Nicotiana
tabacum) were selected based on their ethno-veterinary use
among the rural people of Bangladesh. Neem and bishkatali
were collected from the surrounding area of BAU campus,
and tobacco leaves were collected from the local markets. For
neem and tobacco only leaves were used, whereas for
bishkatali both the stems and leaves were used.
After collection, plants were brought to the laboratory. All the
fresh leaves and stems were washed in running tap water
and cut into small pieces. The plant materials were dried in
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Surveillance of Drinking Water of Karachi City: Microbiological Quality
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Abstract. In the analysis of 329 treated (tap) water samples and 30 well water samples of Karachi city, 94 (28.5%) tap
water samples were found contaminated with faecal coliforms and had high heterotrophic plate count (HPC), 153 (46.5%)
had very high heterotrophic plate count and only 82 samples were fit for human consumption. Out of 30 well water
samples only 2 samples were fit for human consumption; 23 (76%) had high faecal coliform count and HPC, whereas,
5 (16.67%) were rejected owing to extremely high bacterial count.
Keywords: faecal coliforms, heterotrophic plate count, drinking water quality, Karachi

is 40 years old resulting in corroded and leaking pipes,
whereas, wastewater treatment is almost non-existent in the
city (Bridges, 2007). Due to shortage of water the supply is
mostly intermittent in urban areas. Creation of vacuum in the
water supply pipes due to intermittent water supply together
with leaky pipes, lead to infiltration of sewage and industrial
waste, into drinking water supply system and the drinking
water become polluted (Mughal, 2008). The situation is
further aggravated during rains and frequent epidemics of
gastrointestinal diseases in the city are blamed on to consumption of polluted water. Estimates indicated that annually
more then three million Pakistanis become infected with
water borne diseases (UNDP-WSP, 2005). The water mainly
contains E.coli, which is a faecal contaminant, besides the
industrial, agrochemical and even radiological population.

Introduction
In developing countries drinking water and sanitation related
diseases are the major contributors of the disease burden
(Pruss et al., 2002). The potential of drinking water to transport microbial pathogens to consumers causing subsequent
illness is well documented in the countries throughout the
world. One third of intestinal infections worldwide are caused
by water-borne pathogens (Mead et al., 1999; Hunter, 1997).
In France, most of the gastrointestinal illnesses are associated
with the consumption of contaminated tap water (Collin et al.,
1981). Several water-borne pathogens cause diseases of high
mortality rate. Due to these reasons, faecal bacteria are selected as indicators of faecal pollution of drinking water (WHO,
2004).
Enumeration of the total coliform bacterial population as
indicator of water quality has been in use for some 60 years
(Geldreich, 1966). All the standards for drinking water quality
do not allow presence of faecal indicators in drinking water
(WHO, 1993). The cases of outbreaks of gastroenteritis in 2000
in Ontario, Canada involved E. coli 0157:H7 (BGOSHU, 2000).
Mainly faecally derived coliforms, thermotolerant coliforms
and E.coli are taken as indicators of faecal contamination and
this criterion has led to significant improvement in drinking
water quality worldwide (WHO, 2006).

In view of this situation of potable water of the Karachi city,
microbiological analysis of the samples of consumable water
from different localities is important for keeping a vigil on the
possible contamination of water, whether at the water treatment plants of the city or elsewhere for taking timely action.
Keeping this factor in mind, the present study was undertaken
in which a survey of water samples from different sources and
localities of Karachi were analyzed to determine the quality of
water and present some solutions.

The demand of water for more than 16 million population of
Karachi city, the industrial hub of Pakistan, (Rahman et al.,
1997) is presently 601 million gallons per day, whereas studies
have shown that due to various reasons bulk supply to the
town by the municipal authorities is 293 mgd; thus there is a
shortfall of between 260 and 308 mgd potable water for the
citizens (Rahman, 2007). Water supply system of Karachi city

Materials and Methods
In the survey of water, a total of 359 samples of water were
randomly collected from different localities of Karachi which
included 329 samples of treated (tap) water supplied by municipal authorities and 30 well water samples which were collected from the open wells, usually used by the consumers
within the housing localities for drinking purpose.
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Abstract. The mechanism of salt tolerance in relation to individual leaf growth, transpiration, dark respiration rate,
and quantum yield was studied at 0, 50 and 100 mM NaCl solution. At high salt concentration the leaves of BM21
showed higher reduction in growth than those of BM 01. The relative reduction (% of control) of Tr and Dr were less
in BM01 than in BM21. The dark respiration rates were less than 1 μmol (CO2)/m2/s and accounted for 19 and 32%
increase (% of control) at the highest PFD in BM01, while it was 31 and 44% in BM21, respectively at 50 and 100 mM
NaCl. More reduced quantum yield in BM21 than BM01 reflects more maintenance costs of energy in repairing
injured tissue, enzyme reactions and ion movement.
Keywords: salt tolerance, mungbean, respiration, quantum yield, transpiration

Sheikh Mujibur Rahman Agricultural University, Gazipur. Each
pot was filled with 12 kg air-dried soil. Compost (1/4th of the
soil volume) and 0.27, 0.28, 0.20 g urea, TSP and MP, respectively, per pot were uniformly incorporated into the soil.The
pots were irrigated with tap water until the seedlings were well
established. Afterwards tap water in control group and 12.5 mM
NaCl solution in salt-treated groups were applied up to three
days and 25 mM for the next three days for hardening of seedlings before applying actual treatments. When the trifoliate
appeared i.e., ten days after emergence (DAE), the required
amount of respective salt solutions (50 and 100 mM) per treatments were applied to 25 pots till harvest.

Introduction
The basis of decline in plant growth under saline conditions is
poorly understood. It has been suggested that decrease in
growth with salinity may be due to increased respiration rate
resulting from higher energy requirement (Orcutt and Nilsen
2000; Schwarz and Gale, 1981; Gale, 1975) and reduction of
quantum yield of photosynthesis (Seemann and Critchley
1985; Yeo, 1983). Some persons have attributed the depression in growth rate to the combined effects of salinity on
photosynthesis and the pattern of carbon allocation (Masojidek
and Hall, 1992; Brugnoli and Lauteri, 1991). Another possibility is that increased salinity reduces the photosynthetic
surface area available for CO2 assimilation, i.e., the salinity
may reduce the expansion of the leaf surface (Orcutt and
Nilsen, 2000). There is increasing evidence that salinity
changes photosynthetic parameters, including osmotic and leaf
water potential, transpiration rate and leaf temperature
(Faruqui, 2002; Kabir, 2002; Islam, 2001; Sultana et al.,
1999). In the present study, we compare the effect of NaCl
salinity on the components of carbon accumulation in two
mungbean genotypes, BM01 and BM21, which differ in their
salinity tolerance: dark respiration, quantum yield, transpiration rate and the extension growth of individual leaves.

Dark respiration (0 μmol /m2/s) was measured using a portable
photosynthesis system (LICOR-6200) assembled with an
Infrared Gas Analyzer (IRGA) and data logger following the
procedure described by Kubota and Hamid (1992) and the leaf
chamber was covered with black cloth. The quantum yield for
net CO2 exchange was derermined at intercellular CO2 concentration which were saturating for photosynthesis and over a
photon flux density (PFD) range of 0 and 50 μ mol/m2/s (photosynthetically active radiation). Each measurement was replicated
3 times. The light source was artificial halogen lamp (OSRAM,
HQI-TS 150/NDL). Leaf area was measured with a leaf area
meter (Model AAM-7, Hayashi Dehnco Co Ltd., Tokyo, Japan).
Specific leaf area (SLA) for individual leaf was calculated as the
dry weight per unit leaf area (Leidi and Saiz, 1997).

Materials and Methods
Mungbean seeds of two genotypes, BM01 (tolerant) and BM21
(susceptible), were sown in earthen pots in the vinylhouse at
the Environmental Stress Research Site of the Bangabandhu

Results and Discussion
Leaf growth. Salinity reduced the growth of leaves in both
the genotypes (Fig.1) and the reduction was more in BM21 as
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Abstract. An overview on the use of immunochemical technology for pesticide residue analysis has been described.
Pioneering work on the development of pesticide immunoassays (IA) using ELISA technique in Pakistan has been carried
out and described in detail. Dieldrin, atrazine and DDT IAs were performed using Enzyme-Linked Immunosorbent Assay
(ELISA) kits to determine residual levels of these pesticides in soil and water. ELISA was found to be successful for
dieldrin, atrazine and DDT residue analysis. A highly sensitive in-house ELISA has now been developed for atrazine
residues determination. Polyclonal antibodies were raised in rabbits by immunization with an atrazine-BSA conjugate and
optimized with atrazine-peroxidase (POD) conjugate. It showed middle of the test (50% B/Bo) at 90 ng/l and lowest
detection limit (LDL) at 1ng/l in water. For environmental samples, 50% B/Bo was at 75 ng/l and LDL at 4 ng/l. No crossreactivities were shown by terbutryn, ametryn, des-isopropylatrazine, de-ethylatrazine except terbuthylazine (17%) and
hydroxyatrazine (30%). Data obtained by ELISA, significantly correlated with those obtained by HPLC (r = 0.990). It
required no clean-up for water samples and less clean-up steps (than HPLC) in soil/coloured extracts, but showed matrix
effect. Validation showed good accuracy and precision thereby suggesting that this test can be applied accurately for
atrazine detection in water. This IA experience demands future IAs development in Pakistan for commonly used pesticides.
Keywords: pesticides, immunoassay, HPLC

Introduction

showed significant influences on the whole ecosystem
including commodities like water, soil, plant and animal
tissues and more specifically food (EPA, USA, 2008; Ibitayo
and Monosson, 2007; Frank and Wilson, 2004; Dankwardt
and Hock, 1997, 1993; Jourdan et al., 1996; Lawrence et al.,
1996; Leavitt et al., 1991; Chamberlain, 1990; Bushway et al.,
1989). Widespread occurrence of pesticides in the evironment
requires periodic monitoring during seasonal applications
(Greenfield et al., 2004; WHO, 1997). However, in Pakistan,
which is an agricultural country and a variety of pesticides are
being continuously sprayed on a variety of crops to maintain
agricultural productivity, no documentation regarding
routine environmental monitoring for pesticide residues is
made. Only pesticide dosages are standardized according to
the targeted pests attack and recommended to the end-users
(Saleem and Haq, 2003).

Environmental contamination is recognized as a worldwide
problem. Part of this problem is caused by the application of
pesticides that are being used in agriculture, public health,
forestry and animal husbandry. Pesticides are important in
modern farming and remain inevitable for the foreseeable
future in order to feed such a large world population applying
safe agricultural practices throughout the food chain
(Dankwardt, 1999; FAO/IAEA Training and Reference
Centre). However, food quality is of equal importance to food
quantity. Inherently, pesticides show a certain degree of
toxicity and especially the less degradable, more persistent
compounds such as organochlorine pesticides pose hazardous problems in the environment (Meastroni et al., 2001;
1998; Hock et al., 1994; Hussain et al., 1994a, b, c, 1995; Dreher
and Podratzki, 1988; Fenske and Sternback, 1987; Louis and
Kisselbach, 1987; Brook, 1974). Over the past few years, there
has been an increasing concern about their pollution potential
because of their effects on non-target organisms (Moore and
Waring, 2001; Dankwardt et al., 1998a; Taguchi and Yakushiji,
1988). This concern is expressed in established regulations,
norms, standards, monitoring programmes, acts, etc. (EPA,
USA, 2008; GEMS/Food, 1997). The concern seems valid since
the huge amount of data, generated over the recent years,

Need to develop an ELISA technique. Keeping in view the
persistence, toxicity and common use of pesticides, an efficient methodology for their routine monitoring in water, soil,
agricultural produce and other samples, indirectly related to
these commodities, is of utmost importance. Much effort is
therefore, required in the research and investigation concerning development of the new and improvement of the existing
methods for pesticide analysis. Conventional analytical
methods used by pesticide residue analysts worldwide
involve multi-step sample clean-up procedures followed by
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