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AIMS & SCOPE

Pakistan Journal of Scientific and Industrial Research ( PJSIR ) was started in 1958 to disseminate

research results based on utilization of locally available raw materials leading to production

of goods to cater to the national requirements and to promote S&T in the country. Over the past

59 years, the journal conveys high quality original research results in both basic and applied

research in Pakistan. A great number of major achievements in Pakistan were first disseminated

to the outside world through PJSIR.

It is a peer reviewed journal and published in both print and electronic form. Original research

articles, review articles and short communications from varied key scientific disciplines are

accepted however, papers of Pure Mathematics, Computer Sciences, Engineering and Medical

Sciences are not entertained.

From 54th Volume in 2011, it has been bifurcated into Series A: Physical Sciences & Series B:

Biological Sciences. Each series appears three times in a year as follows:

Physical Sciences in January-February, May-June and September-October issues. It includes

research related to Natural Sciences, Organic Chemistry, Inorganic Chemistry, Industrial

Chemistry, Physical Chemistry, Environmental Sciences, Geology, Physics, Polymer Sciences

and Technology. 

Biological Sciences in March-April, July-August and November-December issues. Papers

included in this series are from Agriculture, Agronomy, Botany, Biochemistry, Biotechnology,

Food Sciences, Genetic Engineering, Pharmaceutical Sciences, Microbiology, Marine Sciences,

Soil Sciences, Tissue Culture, Zoology and Technology.

Due to many global issues, we are encouraging contributions from scientists and researchers

from all across the globe with the sole purpose of serving scientific community worldwide on

the whole and particularly for our region and third world countries.
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Isolation and Identification of Catechin by a New Method from

Food Efficiency Stimulating Plant Alhagi camelorum

Abdul Hafeez Lagharia*, Shahabuddin Memonb, Aisha Nelofara and Khalid Mohammad. Khanc

a
PCSIR Laboratories Complex, Karachi-75280, Pakistan

b
National Center of Excellence in Analytical Chemistry, University of Sindh,

Jamshoro 76080, Pakistan
c
H. E. J. Research Institute of Chemistry, International Center for Chemical and Biological Sciences,

University of Karachi, Karachi-75270, Pakistan

(received October 18, 2016; revised February 27, 2017; accepted March 9, 2017)

Pak. j. sci. ind. res. Ser. A: phys. sci. 2017 60(2) 59-66

Abstract: The present article describes a new developed method for the simultaneous determination of

(+)-catechin (1) and (-)-epicatechin (2), separated via HPLC. The method has been validated and applied

on the real samples and 1 has been detected in both aerial and root parts of Alhagi camelorum without any

ambiguity of fake positive or negative presence of 1 or 2 by virtue of dual detection system of UV and

Mass Spectrometry. The antioxidant capacity was also investigated and a linear correlation has been noticed

between the antioxidant capacity and the catechin amount in A. camelorum extracts

Keywords: catechin, Alhagi camelorum, HPLC, isolation

Introduction

Plants and their extracts have largely been analysed to

determine active components, which make them suitable

for pharmaceutical industries (Terao et al., 1994). (+)-

catechin (1) and (-)-epicatechin (2) are main

representatives of one of six flavonoid classes widely

analysed by different methods in various samples. They

themselves as well as their derivatives are found to be

active in curing many diseases. Their antioxidant and

free radical scavenger activities are most important

(Mendoza-Wilson and Glossman-Mitnik, 2006; Wolfe

et al., 2003). Different researchers have stressed their

role in reducing tumour development and growth (Okabe

et al., 1999; Gali et al., 1994). They have ability to

inhibit platelet aggregation and show antibacterial and

angio-protective properties (Chang and Hsu, 1989).

Normalization of blood pressure, prevention of

endothelial dysfunction, insulin resistance in prediabetes

stage as well as contribution to beneficial effects on the

vascular system has also been attributed to catechins

intake (Ihm et al., 2009). Their ability to induce

selectively Phase I and II metabolic enzymes makes

them an important class of drugs (Sohn et al., 1994;

Vennat et al., 1988). Besides these activities, effect of

catechins on metabolism has also been reported in

different studies (Crespy et al., 2003; Donovan et al.,

2001). Silberberg et al. (2005) have studied the effect

of catechin on absorption and metabolism in rats with

co-administration of quercetin and found significant

results. They have also recommended and verified that

high nutritional intake of different flavonoids may

significantly affect their respective absorption and

metabolism. Nevertheless, correlation of food efficiency

stimulating property of Alhagi camelorum extracts has

still been ambiguous. Though it is difficult to quantify

the consumption of foods and beverages, but estimation

of constituents like catechins in this case may lead to

know the actual reason of increased food intake (Auger

et al., 2004).

Catechin has been found in different plants, likewise it

has also been reported that the extracts of A. camelorum

contain catechin in a quantifiable amount (Teissedre

and Landrault, 2000). Extracts of A. camelorum have

been reported to have different pharmacological activities

(Marashdah and AL-Hazimi, 2010) whereas isolation

of bio-molecules has also been done. A. camelorum has

also been reported to have food efficiency stimulating

property (Naseri and Mard, 2007) and the presence of

flavonoid in A. camelorum has already been reported

(Shaker et al., 2010; Naseri and Mard, 2007). The

present study was based on the thought that not only 1

but both compounds (1) and (2) may be present in A.

camelorum, which are responsible for the above

mentioned activities. It was also aimed to develop and

validate new and versatile method for the analysis of*Author for correspondence; E-mail: hafeezlaghari58@yahoo.com
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Chemical Characterisation of Himalayan Rock Salt

Abrar ul Hassana*, Ayesha Mohy Udd Dina and Sakhawat Alib

a
Department of Chemistry, University of Management and Technology, Joher Town, Lahore, Pakistan
b
Food and Biotechnology Research Centre, PCSIR Laboratories Complex, Lahore-54600, Pakistan

(received November 3, 2016; revised January 11, 2017; accepted January 20, 2017)

Pak. j. sci. ind. res. Ser. A: phys. sci. 2017 60(2) 67-61

Abstract. Present study involves the chemical evaluation of rock salt samples collected from the plugging

sites of Himalayan salt (Khewra salt mines and Kalabagh salt mines) for their moisture content, water

insoluble matter, calcium, magnesium, sulphate content and trace minerals such as Fe,Cu,Cd,Pb,As,Ag

and Zn determined by atomic absorption spectroscopy. Moisture content of Khewra and Kalabagh salt

samples ranged from 0.03 wt. % to 0.09 wt. % and 0.06 % to 0.08 %, respectively. Water insoluble matter

ranged from 0.08 wt. % to 1.4 wt. % and 1.5 wt. % to 2.8wt. % for Khewra and Kalabagh salt samples,

respectively. Sulphate content for Khewra salt sample was from 0.39 % to 0.91 % and for Kalabagh salt

mines from 0.75 wt. % to 0.95wt. %. For Khewra salt mines calcium ranged 0.15wt. % to 0.32wt. % and

for Kalabagh salt samples from 0.1 wt. % to 0.27wt. %. Magnesium ranged from 0.11 wt. % to 0.35wt.

% for Khewra salt mines, while for Kalabagh salt samples its range was 0.18wt. % to 0.89wt. %. Trace

metals had the concentration ranges between 0.2 to 1.85 mg/kg for copper; between 0.21 to 0.42 mg/kg

for manganese; between 0.04 to 0.06 mg/kg for zinc; between 0.12 to 0.18 mg/kg for arsenic and between

0.03 and 0.05 mg/kg for lead while cadmium content was either below the method�s detection limits  or

in very trace amounts. The results show that the concentrations of all the parameters studied are below

the limits set by World Health Organization (WHO) and Food and Agriculture Organization (FAO).

Therefore, it can be concluded from the paper that the Himalayan salt from the plugging sites of   Khewra

and Kalabagh salt mines are safe to use.

Keywords: atomic absorption spectrophotometer, minerals, water insoluble matter, sulphate

Introduction

Mining of salt for consumption and food preservation

has been practiced for millions of years (Eftakhari et

al., 2014). Underground mining of salt in Austria and

Romania is from new Stone Age (Zarei et al., 2011).

Salt is also obtained from the salt lakes. It is found that

salt from lakes and seas is with more minerals, less

purity and higher water insoluble matter, calcium,

magnesium and sulphate content (Pourghesari et al.,

2014). Table salt is sold in many forms in market such

as refined, unrefined and fortified salts. Unrefined rock

salt after mining is ready to use after minor mineralogical

operations which involve mainly the removal of dust

and mud etc. (Heshmati et al., 2014). Usage of unrefined

salts is in its oldest uses. It is also referred to as the

industrial salt. A few mining operations used in mining

are packing and its transport (Celik and Oehlenchlar,

2007).Unrefined salts are 96 % pure and have some

essential trace minerals such as Mg, Ca, S, N and I etc.

Unrefined salt is still the preferable choice of consumers

in developing countries despite of the fact that several

health agencies have discouraged its usage (Al-Rajhi,

2014). In order to give a whitish look and to increase

its shelf life and purity, table salt has undergone through

various mineralogical operations. Refined salts are

usually 99% pure (Eftekhari et al., 2014). Beside the

Na+ and Cl-ions in the common salt, some other

inorganic trace minerals such as Ca, Mg, Fe and S are

also present. Proportion of these minerals is higher in

unrefined salts (Tandon and Singh, 2000).

Himalayan rock salt deposits are among the largest and

oldest salt deposits of the world located in Pakistan .Its

discovery goes back in 320BC when horses from the

troops of Alexander licked the salt. But it became

functional for exploration in Mughal reign (Sedivy,

2009). Eighty two billion tonnes (Elsagh and Rabbani,

2010) to 600 billion tonnes (Elsagh, 2012) of rock salt

is estimated from these salt deposits. Many researchers

have studied mineral characterisation and chemical

evaluation of these salt deposits (Hassan and Mohyuddin

2016; Cheraghali et al., 2010) but very little is known

about their impact on the public health. Parameters used

for these evaluations were moisture; water insoluble

particles heavy metals, Mg2+, SO
4

2-, Cl-, Na+, and K

(Hassan and Mohyuddin, 2016; Pourgheyshari et al.,

2014).*Author for correspondence; E-mail: hassanabrar428@yahoo.com
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Radiological Parameters Due to Radon-222 in Soil Samples

at Baghdad Governorate (Karakh), Iraq

Ali Abid Abojassima*, Ahmed  Rahim Shltakeb, Laith Ahmed Najamc and Inas Riad Merzaa

a
Department of Physics, Faculty of Science, University of Kufa , Al-Najaf, Iraq

b
Faculty of Medicine Teeth, University of Kufa, Kufa, Iraq

c
Department of Physics, College of Science, Mosul University, Mosul, Iraq

(received February 8, 2017; revised May 25, 2017; accepted May 26, 2017)

Pak. j. sci. ind. res. Ser. A: phys. sci. 2017 60(2) 72-78

Abstract: Measurements of radon concentration, effective radium content, potential alpha energy

concentration (PAEC) and annual effective dose (AED) were estimated for soil samples in fifteen locations

of the Baghdad governorate (Karakh) in the central part of Iraq.  In this survey we used the can technique,

containing nuclear track detector (CR-39). The obtained values of radon concentration measurements were

generally low, ranging from 38.12±13.46 to 94.51±16.5  Bq/m3, with an average 66.07 Bq/m3, while the

effective radium content varied from 5.80±0.21 Bq/kg to 14.39±0.33 Bq/kg with an average 10.09 Bq/kg.

 The average of the PAEC and AED were assessed to be 7.14  mWL  1.66  mSv/y, respectively. The results

of the present study shows that the radium content are lower than the allowed limit reported  by Organization

for Economic Cooperation and Development (OECD) that is equal to 370 Bq/kg. In general, it is seen that

the AED limit was within the recommended reference level (3 mSv/y to 10 mSv/y) of the World Health

Organization. Also, it is found that there is a strong correlation (R2= 1) between radon concentrations and

effective radium content.  The results obtained from this study indicate that the locations of Karakh has

background radioactivity(radon concentrations) levels within the natural limits.

Keywords: radon levels, soil samples, Baghdad governorate, CR-39 detector

Introduction

Radon-222 is a gaseous radioactive isotope with a half-

 life of 3.82 days. It is resulted from the decay of 226Ra

radionuclide, which is in turn, the decay product of 238U

series. The soil's rock can be considered as the major

source of radon in the atmosphere (i.e., at least 80%)

(Michael, 2003). The rocks contain portion of Uranium,

where the disintegration of 238U through 226Ra gives222Rn.

In this context, some types of rocks namely, granites,

dark shale, light coloured volcanic rocks, sedimentary

rocks and metamorphic rocks derived from rocks have

a high uranium content (Virk and Singh, 1993). Because

the radon is a gas, it is being characterised by having

high mobility incomparably with the uranium and

radium. When the radon is inhaled into the lungs, this

may cause certain ionization damages when it strikes

the lung tissue. Throughout time, this damage might

cause lung cancer (Guo et al., 1992). Radon is found

in all soils and rocks to some extent, but the amount

may vary in different parts of the country at different

times of the year. It consists in the ground by the

radioactive decay of small amounts of radium which

itself is a decay product of the uranium. Gas rises to

the surface and in the open air it is quickly diluted to

low and harmless concentrations in the atmosphere.

However, once it seeps into the enclosed space, such

as a building, it can accumulate to dangerous levels,

depending on the concentration of radon in the

underlying soil and the details of the construction of

the building. Radon can also be introduced indoors by

way of ground water supplied from a well or from

building materials that contain traces of radium (Virk

and Singh, 1993). The radon gas is well recognized as

a radiation hazard source of excess lung cancer across

underground miners (IAEA,2003).  Radon  poses grave

health hazards to people living in normal houses and

buildings, where about 60,00,000 homes in the United

States have radon levels above 4 pCi/L, which is the

remediation level recommended by EPA (2003).  Also,

it helps in mineral exploration (Uranium/Thorium),

earthquake prediction, study of volcanic activities, and

search for geothermal energy sources. It has proved to

be a good friend and a powerful enemy at the same

time (Khan, 1991). CR-39 detector is one of the most

many-sided, Sensitive and widely used (SSNTDs) at

the present time. It has been recognized by Cartwright

and his colleagues as the track detector (Cartwright et

al., 1978). CR-39 can detect protons of energy up to

10 MeV and has a wide energy range for a-particles

detection (0.1-20) MeV. CR-39 is an appropriate detector
*Author for correspondence; E-mail:

ali.alhameedawi@uokufa.edu.iq 
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Dynamic Compression and Thermo-Physical Properties of Some

Wood Particles in South Western Nigeria

Sunday Samuel Oluyamo
a
, Mathew Adefusika Adekoya

ab
* and Olawale Ramon

 
Bello

a

a
Department of Physics, Federal University of Technology, Akure, Nigeria

b
Department of Physics, Edo University, Iyamho, Edo State, Nigeria

(received June 6, 2016; revised January 10, 2017; accepted January 20, 2017)

Pak. j. sci. ind. res. Ser. A: phys. sci. 2017 60(2) 79-84

Abstract. This study examines the dynamic compression and thermo-physical properties of some wood

particles obtained from Akure, south local government area, Ondo State, South Western Nigeria. These

wood particles are of the species of Celtis zenkeri and Celtis philippensis of the Ulmaceae family. The

samples were possessed into different particle sizes (300, 600 and 850 µm) and subjected to varied

compacting pressures (2.6-3.0 MPa). The density and specific heat capacity of the wood samples were

determined using weighing displacement methods and temperature dependent model while the thermal

diffusivity was estimated from other thermal properties. The results revealed significant variation in the

values of the specific heat capacity as a result of change in pressure for all the wood samples considered.

The density of wood samples lies between  4.51×102 -7.32×102  kg/m3 and the specific heat capacity values

obtained for the samples fall within the range of 1.28×103-1.33×103 J/kg/K. It was also noted that the

thermal diffusivity obtained falls within the range of 1.37×10-7-2.10×10-7 m2/s for the wood materials

considered. However, the values of the densities, specific heat capacities and thermal diffusivities of the

samples were found to change as the compacting pressure increased due to decreased in porosity. The

implication of the study is that the materials have potential for use in polymer applications and the fabrication

of film based photographic devices.

Keywords: density, specific heat capacity, thermal diffusivity, wood particle

Introduction

Thermal insulation material generally reduces the heat

flow by minimizing heat in a system. Thermal properties

of a material include; thermal conductivity, thermal

diffusivity and specific heat. It is of common knowledge

that as the moisture content of a material increases, the

thermal conductivity, thermal diffusivity and specific

heat also increase (Ajit et al., 2013). One of the important

parameters for determining the insulation property of

a material is the specific heat capacity. It is the amount

of heat required to raise the temperature of one kilogram

of a material by one degree Kelvin. The specific heat

capacity is fairly constant for different wood samples;

it increases with temperature and moisture content

(Simpson and Tenwolde, 1999). A high specific heat

capacity value means high ability of heat retention for

an insulating material (Ayugi et al., 2011). The thermal

diffusivity (l) of a material is usually estimated from

the values of the thermal conductivity (k), density (r)

and specific heat capacity (c) (Moore, 2011; Glass and

Zelinka, 2010; Silva et al., 1998; Suleiman et al., 1997).

Thermal diffusivity is a measure of how quick a material

can absorb heat from its surroundings and diffused

through crystal lattice of the material; it is the ratio of

thermal conductivity to the product of density and heat

capacity. Wood is a hard fibrous structural tissue found

in the stems, roots of trees and other woody plants. It

has been in use for many years as fuel (fire wood) and

construction material. It is an organic material, a natural

composite of cellulose fibres, embedded in a matrix of

lignin which resists compression (Hickey and King,

2001). Sawdust is generally considered as a waste

product. It is a by-product of wood, which is produced

from sawing of wood (Badejo and Giwa, 1985). Saw

dusts are very prevalent around sawmills and wood

based industries (Akande, 2001). According to

Ogunsawo (2001), the non-utilization of the sawdust

create disposal problems, which are burdensome.

Owonubi and Badejo (2000) have therefore observed

that in order to dispose of the large environment and

also cause environmental pollution; many saw miller

resort to burning. It however produces smoke and

offensive gases like carbon dioxide and carbon

monoxide, which are hazardous to human health.

Knowledge on the thermal properties of wood is a

continuous process as the understanding of the model

heat transfer processes in wood and wood based materials
*Author for correspondence; E-mail:

mathewadekoya14@gmail.com
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A Three-Layer Microstrip Resonator for Complex

Permittivity Measurement of Medium Loss Liquids

Using 3D-FDTD Simulation

Cyrus Avazniaa and Gholamreza Moradibc*
aDepartment of Electrical Engineering, Amirkabir University of Technology, Tehran-15914, Iran

bWave Propagation and Microwave Measurement Research Laboratory, Department of Electrical Engineering,

Amirkabir University of Technology, Tehran-15914, Iran
cMechanical and Electrical Engineering Departments, University of Alberta, Edmonton, Canada

(received October 15, 2016; revised April 8, 2017; accepted April 27, 2017)

Pak. j. sci. ind. res. Ser. A: phys. sci. 2017 60(2) 85-89

Abstract. A three-layer microstrip resonator is introduced to measure complex permittivities of medium

loss liquids. The device is configured such that the first layer containing the liquid under test; a sheet of

polytetrafluoroethylene (PTFE) is embedded in the middle layer, and the third layer functions as the base

on which the patch is printed. The base layer is inverted on PTFE layer, and reflection coefficient is

measured from 2.5 GHz to 5 GHz. The complex permittivities are extracted from the resonant frequency

and the 10-dB bandwidth of S-parameter for different combinations of ethanol and methanol. Indeed,

a three-layer microstrip resonator allows us to possess an affordable, and yet, high-accuracy electrical

device to measure complex permittivities of medium loss liquids. FDTD method is used for analysing

the structure and the results obtained by using FDTD method and the experimental data indicate a high

degree of similarity.

Keywords: microstrip resonator, microwave chemistry, complex permittivity measurement, 3D-FDTD

Introduction

Complex permittivity measurement is of great signi-

ficance in bio-electromagnetics, microwave chemistry

and microwave engineering. Complex permittivity of

some biological dilutions, which is important for

millimeter-wave dosimetry studies, has been extracted

by means of an open-ended coaxial probe (Zhadobov

et al., 2012). A microwave resonator has been constructed

to characterize the complex permittivity of fruitful

solutions in chemistry and biology (Chretiennot et al.,

2013) and several methods have been recently

investigated to measure the dielectric of a ferroelectric

composition, which is used in the electronics industry

(Queffelec et al., 2014). The permittivity of many sub-

stances changes with frequency and quantifying of the

permittivity of these materials with high resolution

along with frequency, specifically microwave frequen-

cies, is of prime concern in different industries (Sarri

et al., 2012; Osman et al., 2008, Komarov et al., 2005).

Planar circuits have always been one of the best instru-

ments to determine the complex permittivity of materials

(Chakyar et al., 2017, Yang et al., 2016; Ansari et al.,

2015). They have great advantages including small size,

light weight, low power consumption, and easy imple-

mentation. On the other hand, the number of methods

applicable to measure their permittivities is reduced by

the lack of particular shape in liquids. Microstrip

resonators, as one type of planar circuits, have shown

a good performance in the permittivity measurement

of liquids. Given the importance of identification of

liquids in applied sciences, resonant methods make a

considerable contribution; through exploring the complex

permittivity of liquids with an eligible degree of accuracy

and sensitivity (Yu et al., 2000).

A three-layer microstrip resonator is introduced, by

which the complex permittivity of liquids is determined.

The resonator is composed of three substrates; the first

substrate is considered to measure the sample liquid,

the second substrate is fixed by a Teflon (PTFE) sheet

which is used to increase the degree of freedom in

choosing resonant frequency, and the last is the base

layer on which the patch is inversely fabricated. The

resonator measures the complex permittivity of medium

loss liquids for the frequency near and below 4 GHz.

Materials and Methods

Numerical analysis. Finite-difference time-domain

(FDTD) was initially proposed in 1966 by Yee (1966).

This modeling technique, which solves Maxwell�s*Author for correspondence; E-mail: ghmoradi@aut.ac.ir
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Biosorption of Chromium (VI) and Calculations of

Langmuir�s and Freundlichs Isotherms

Muhammad Tahir Butt*, Zara Amjad and Rauf Ahmad Khan
CEPS, PCSIR Laboratories Complex, Ferozepur Road, Lahore-54600, Pakistan

(received June 16, 2016; revised January 25, 2017; accepted January 30, 2017)

Pak. j. sci. ind. res. Ser. A: phys. sci. 2017 60(2) 90-95

Abstract. In the present study yeast biomass has been successfully used as biosorbent for removal of Cr

from aqueous solution. Yeasts of Saccharomyces cerevisiae are effective biosorbents for heavy metal ions

and it can be bought in large quantity at low cost. S. cerevisiae can remove toxic metals from aqueous

solutions to various levels. This low-cost biosorbent will make the process cost-effective and competitive

particularly for environmental applications in detoxifying effluents. Langmuir�s and Freundlichs isotherms

were also plotted to observe the maximum biosorption of heavy metal chromium (VI).

Keywords: heavy metals, biosorption, yeast, wastewater, chromium (VI)

Introduction

From last few years heavy metal pollution has become

most serious environmental threat and discharge of

heavy metals into ecosystems has become a matter of

concern. These pollutants are introduced into the aquatic

systems significantly as a result of various industrial

operations (Ahalya et al., 2005). Biosorption is defined

as the removal of metal from synthetic solution by

biological material (Gadd, 1993). Today heavy metal

pollution is one of the most important environmental

problems. Many industries produce and discharge

wastewater containing different heavy metals into the

environment. Thus, metal brings serious environmental

pollution, threatening to human health and ecosystem.

Toxic metals such Hg, Cr, Pb, Cu, Ni, Cd, (Volesky,

2007) are produced not only by industrial activities, but

also mining activities, transport, as well as the spreading

of fertilizer and sewage sludge discharge heavy metals

into the environment. Methods for removing metal ions

from aqueous solutions consist of physical, chemical

and biological technologies. Conventional methods for

removing metals are reverse osmosis, chemical preci-

pitation, ion exchange, electrodyalysis, ultrafiltration,

adsorption on activated carbon, evaporation, etc.,

(Sarabjeet, 2014; Suryan and Ahluawalia, 2012; Farshid

et al., 2008; Sarabjeet and Dinesh, 2007). Hence, the

disadvantages like incomplete metal removing, high

reagent and energy requirements, generation of sludge

or other waste products that require careful disposal

has made it imperative for a cost-effective treatment

method that is capable of removing heavy metals. Ahalya

et al. (2003) summarized the advantages and disadvan-

tages of those conventional metal removal technologies.

In recent years, applying biotechnologies in controlling

and removing metal pollution became hot topic in this

field because of its potential application. Alternative

process is biosorption, which utilizes various natural

materials, including bacteria, fungi, yeast, and algae

(Kotrba et al., 2011). These biosorbents have metal-

sequestering property and can be used to decrease the

concentration of heavy metal ions in solution. These

natural compounds can sequester dissolved metal ions

out of dilute complex solutions with high efficiency

(Xie et al., 2003). The major advantages of biosorption

over conventional treatment methods include low-cost,

high efficiency, minimization of chemical or biological

sludge, and regeneration of bio sorbent and possibility

of metal recovery (Norton et al., 2004; Volesky, 2001).

The complex structure of microorganisms implies that

there are many ways for the metal to be taken up by

the microbial cell. The biosorption mechanisms are

various and not fully understood.

According to the dependence on the cell�s metabolism,

biosorption mechanisms can be divided into: a) meta-

bolism dependent and b) non metabolism dependent.

According to the location where the metal is removed

from solution, biosorption can be classified as a) extracel-

lular accumulation, b) cell surface sorption/precipitation)

intracellular accumulation (Volesky, 2001). Transport of

the metal across the cell membrane yields intracellular

accumulation, which is dependent on the cell�s metabolism.

This kind of biosorption may take place only with viable

cells. During non-metabolism biosorption, metal uptake*Author for correspondence; E-mail: pcsir322@gmail.com
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Abstract. Present study is focused on the  isolation of ecofriendly dyes from the bark of different plants.

Aqueous extracts of the bark of Mangifera indica L., Syzygium cumini L. and Eucalyptus camaldulensis

Dehn were used to dye the crust blue leather of goat. Four different types of mordents CuSO
4
, FeSO

4
,

KMnO
4
 and Potash Alum were used. The fastness properties (washing, heating, sunlight and rubbing) were

also evaluated by grey scale. Syzygium cumini L extract showed more variation in colours.  M. indica L.

showed good fastness properties as compared to others.  The formation of light and soft colours with

different mordants was observed.

Keywords: ecofriendly, natural dye, leather, mordants, plant bark

Introduction

Synthetic dyes have harmful impact on environment as

well as on human beings. These dyes cause many

diseases in human beings like liver tumor, kidney and

heart damage (Kumar and Sinha, 2004). Therefore

natural dyes are gradually replacing the synthetic dyes

in the textile industry. Natural dyes are non-toxic, non-

carcinogenic and biodegradable in nature. Natural dyes

are not only derived from plants but also can be derived

from insects like Cochineal and Kerriclacca and can be

used for colouring food products (Sundari, 2015;

Bhuyan and Saikia, 2008). Shellfish and lichen are also

used for the extraction of dyes. Natural dyes derived

from plants are ecofriendly and this makes them a

priority for use in the textile industry (Bhuyan and

Saikia, 2008). All parts of plants like fruit, seed, flowers,

wood and bark can be used for the production of dyes.

They are used as colouring compound in textile, ink

and cosmetics industries (Siva, 2007). Natural dyes

show antimicrobial activity and have medicinal

applications (Samanta and Agarwal, 2009) and gained

economic advantage over synthetic dyes. Kamal et al.

(2005) described natural dyes extracted by solid- liquid

extraction process and applied on cotton and silk. The

dyes were extracted from Terminalia arjuna, Punica

granatum and Rheum emidi and applied on cotton and

silk. These dyes were developed with enzyme complexes

(protease, amylase and lipase) and addition of tannic

acid. The samples which were treated with enzymes

gave rapid dye adsorption than those which were

untreated. Tannic acid enzyme is used as alternative to

metal mordents (Vanker et al., 2007). Fungal species

like Monascus purpureus, Isaria spp, Emericella spp,

Fusarium spp and Penicillium spp were also used for

the extraction of dyes and applied on leather. Different

parameters like pH, temperature, colour, brightness,

exhaustion of colour, time duration, fastness and colour

intensity were used for quality evaluationof dyes. Best

results were obtained when pigments were used 6% on

leather. Optimized conditions for dyeing were 70 °C,

pH, 5 and 120 min ( Palanivel et al., 2013). But the use

of fungal species is difficult to handle because of its

rapid growth. The aim of this study was to extract

ecofriendly dyes from bark of Mangifera indica,

Syzygium cumini and Eucalyptus camaldulensis and

applied on leather. The process for the formation of

crust leather from wet- blue leather is also described.

Materials and Methods

Collection of plant material: After literature survey

three different plants Mangifera indica L., Syzygium

cumini L. and Eucalyptus camaldulensis Dehn were

selected.  Plant materials were collected from Lahore

College for Women University, Lahore. Voucher

specimens were submitted in Herbarium of LCWU for

identification of plants.

Extraction of dyes from plants.  The plant barks were

weighed and washed to remove the dust particles. After

washing, barks  were cut into small pieces and soaked

in water for dye extraction. The ratio of plant material

and solvent was 150:800 mL, boiled on water bath

approximately for 6-8 h until the final volume of the

*Author for correspondence;

E-mail:bushrakhan_1234@yahoo.com
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Abstract. Pesticides residues were determined quantitatively in drinking water samples collected from

district Charsadda of the province Khyber Pakhtunkhwa, Pakistan employing GC-MS technique. The

survey was conducted soon after the flood in 2010. Aldicarb (0.003 mg/L) was found only in C7, while

residues of acetachlor (0.001 mg/L) was found in C8. Among the pesticides quantified Chlorpyrifos

delivered  highest amount of residues in C8, C9, C10, C11 and C12. Residues of o, p'-DDT were found

higher in C1 to C6 than the permitted value (0.002 mg/L), while higher concentration of Pyridaben than

the allowed value (0.0001 mg/L) was resulted in C1, C5, C6 and C14. Residues of Carbofuran, Atrazine,

a-Endosulfan and Dieldrin, b-Endosulfan, Difenoconazole-1 and Difenoconazole-2 were not detected

in any of the collected water samples. Concentrations of rest of the pesticides residues detected in water

samples were within the permissible limits. The study revealed that water samples collected from district

Charsadda are highly contaminated with pesticides, which is a health risk factor  for the inhabitant of

this areas.

Keywords: drinking water, pesticides residues, GC-MS, district Charsadda, flood 2010

Introduction

Pesticides play a fundamental role in green revolution

by producing crops of good quality and quantity through

the control of the insectivorous and herbaceous pests.

On one side chemistry has proved to be of merit for the

life but unfortunately on the other side, it has also brought

some demerits. Among these some have threatened the

long-term survival of major ecosystems by disruption

of predator-prey relationships and loss of biodiversity.

Pesticides have also produced numerous health problems

(Hayat et al., 2010) like neurotoxicity (Karalliedde and

Senanayake, 1999; Brown et al., 1989) and can result in

gastrointestinal, cardiological, dermatological, respiratory,

genito-urinary and musculoskeletal problems (Vial

et al., 1996; Hueser, 1992). It has been shown that these

chemicals are injurious to defense and endocrine systems

(Luster and Rosenthal, 1993; Arlien-Soberg, 1992;

Chambers, 1992).

The most commonly used technique for the extraction

of pesticides from the complex sample is liquid-liquid

extraction, which is carried out by mixing the aqueous

phase with other immiscible organic solvents like ethyl

acetate, dichloromethane and hexane. Various analytical

procedures are employed for the analysis of pesticides

including chromatographic techniques like GC and

HPLC coupled to various detection systems. GC-MS

is the method of choice which is a robust and routinely

employed for pesticides analyses.

Contamination of drinking water after flood is a burning

environmental issue and a health threat. Flood water

can be contaminated with a variety of substances including

pathogenic micro-organisms, automotive fluids, animal

wastes, fertilizers, chemicals like pesticides etc. when

surface water drained into the ground water carrying

these contaminants. Contamination of drinking water

with pesticides cause a number of health problems.

Therefore, determination of pesticide residues in drinking

water sources is important in order to take appropriate

measures for the provision of safe drinking water to

public and protection of public health.

Surface water contaminated with pathogenic micro-

organisms and chemicals like pesticides and herbicides

are the most alarming, when the surface water goes into

ground water. The surface water drained the pesticides

and herbicides into the drinking water resources making

it highly contaminated and harmful for the human

consumption. Hence, drinking water samples were col-

lected from different areas of district Charsadda after

the flood in 2010 for the evaluation of pesticides residues.*Author for correspondence; E-mail: mnasimuq@yahoo.com
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Abstract. Crude oil inundated soils were collected from Agbada field after a recorded incidence of oil spillage

to ascertain the effects of the oil spill on the soil status. Soil samples were collected from (0-30 cm) depths,

using the grid sampling technique. Total petroleum hydrocarbon content (TPH) of the impacted soils ranged

from 1.81541×103-4.8525040×103 mg/kg. The levels of total organic carbon (%TOC), pH, conductivity,

sulphates, nitrates and phosphates were enhanced in impacted soil. The concentration of some trace metals

such as Cd, Cu, Cr, Pb, Ni, Fe and V were also analysed using atomic absorption spectroscopy. Cd ranged

from 0.2-0.38 mg/kg, Cu ranged from 4.20-5.20 mg/kg, Cr ranged from 18.40-44.40 mg/kg, Pb ranged

from 1.20-30.40 mg/kg, Ni ranged from 2.40-2.70 mg/kg, Fe ranged from 17581.77-30273.25 mg/kg and

V ranged 0.20-0.30 mg/kg. Most of the trace metals were highly enhanced in the impacted soil. Multivariate

statistical analysis was carried out on the dataset to unveil the variation and relationship among them.

Results showed that the first three principal components with the eigen values greater than one (>1.0)

represent 93.4% of the total variability, suggesting that three principal components effectively describe

the disparity in the data set. It was concluded that soils impacted with high hydrocarbon content; ultimately

affect its physicochemical characteristics, which in turn impinge on the agricultural potentials of the soil.

Keywords: petroleum hydrocarbons; trace metals; impacted soil, depollution, oil spillage

Introduction

In recent times oil spillage has become a global

phenomenon. This is because our fragile environment,

which is a natural resource has been severely altered

and destroyed by the incessant and persistent effect of

hydrocarbon contamination. This global and domestic

challenge of hydrocarbon contamination caused by oil

spillage has made it imperative for more research to be

carried out in this area.

In the developing countries such as Nigeria, the Niger

Delta is most vulnerable to environmental degradation

due to many activities of oil prospecting and exploration

companies operating in the area. Oil spillage causes

extensive damage to marine and terrestrial life, human

health, and natural resources (Wang et al., 1999). The

environment is critical to human existence for various

reasons, especially agriculture, but has been subjected

to numerous abuses including spillage of petroleum

(crude oil) and petroleum-by products, dumping of waste

and other contaminating activities. It is necessary to

assess the probable impact of oil spillage on the

environment and take effective depollution measures

to avert the adverse effect on the flora and fauna.

Oil spill in the environment is usually caused by activi-

ties such as damage to pipelines conveying crude oils,

accidents during the work operation, sabotage, equipment

failure etc. These activities inundate arable soils with

crude oil which inevitably affects soil nutrients and in

turn agricultural output in the oil producing communities

(Osuji et al., 2006a). Oil spillage affects the aquatic

soil ecosystem and has a deleterious effect on soil biota

and crop growth beyond 3% concentration, soil macro-

nutrients, microorganism and the ecosystem in general

(Osuji, 2002). Oil spillage may also, sometimes, cause

inferno that may destroy several acres of arable agri-

cultural land.

Crude oil inundation of the terrestrial ecosystem is

prevalent in the Niger Delta geographical region as a

result of numerous oil exploration and exploitation

activities, extensive networks of oil producing wells,

flow stations and ageing pipelines which cut across the
*Author for correspondence;

E-mail: mudiaga.onojake@uniport.edu.ng
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Abstract. This study was designed to monitor the pH during process of composting by using organic waste

segregated from municipal solid waste. pH was measured by preparing sample in laboratory by mixing

compost with distilled water (1:10). and monitored in laboratory for the authentic results. The main objective

of this study was to monitor the effect of pH during aerobic composting process that do not release harmful

gases. It concluded that the pH value end up with alkalinity in degradation process but initially it was

acidic.

Keywords: pH, composting, C: N, moisture %

There are many issues related to waste management

system in an under developed country like Pakistan.

One of the main issue is the non-availability of proper

landfill sites for waste. Managing this waste is the need

of society now a days. There are two requirements that

need to be fulfilled when deal with waste, (i) less waste

and (ii) proper system to manage this waste. Several

models that predict environmental burden caused by

municipal solid waste (MSW) are developed. The

production of biogas during incineration from incinerator

emission could cause harmful effects. Anaerobic

composting at industrial level could emit many harmful

gases that can badly pollute environment. The life cycle

model for MSW are still lacking these areas. The

objectives of municipal solid waste degradation can be

achieved by using this composting approach. It includes

resource recovery, bulk and mass reduction (McDougall

et al., 2008)

There are many applications of biodegradable MSW.

One important application is to sort MSW and degrade

it with microbial activity to get compost. This compost

has several benefits for plants. This compost can be

combined with N, P, K to get better quality crops (Dees

and Ghiorse, 2001). Compost improves organic matter

status in soil. The grain, rice and wheat crops are grown

with addition of compost with fertilizer as it increases

the chemical properties of soil and result in better quality

of crop (Sarwar et al., 2007)

The mature compost play unique role in specialized

practices, including gardening which require self-heating

organic matter and also it is used as substrate for edible

mushroom cultivation. Compost is used as a soil

conditioner for high value crops such as flowers and

vegetable grown out of season.

LCL is operating an aerobic composting plant at Lahore

that has been purchased from and installed by the Menart

Composting Company, Belgium. The LCL is a part of

Saif Group of Companies and is operating a composting

plant by using organic waste, the municipal solid waste

transported to Mahmood booti landfill place, Lahore.

LCL utilizing 1,000 tonnes in a day. The LCL imports

inoculum from Belgium. The main focus of this research

was to produce an inoculum for decomposing organic

waste that could give economic benefits to Pakistan.

Pakistan has good economic growth in agriculture sector.

The efficient preparation of compost with addition of

inoculum can be a better initiative to further increase

the economic growth at agriculture side, because it can

improve soil structure and help to grow healthy crops

and plants.

pH is an important parameter need to be checked because

it decide the level of maturity of end product. pH should

be alkaline as the soil in Pakistan is also alkaline. The

changes of the composition during the biodegradation

process and the final waste composition were strictly

dependent on the process conditions (Liwarska- Bizukojc

and Ledakowicz, 2003)

There are many important parameters that need to be

checked during the process of biodegradation of MSW

to get the good quality of compost. These parameters*Author for correspondence; E-mail:aishaamin74@gmail.com
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