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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
60 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 54t Volume in 2011, it has been bifurcated into Series A: Physical Sciences & Series B:
Biological Sciences. Each series appeared three times in a year from 2011 to 2017.

From 61 Volume in 2018 both Series will be published Triannually with the following sequence:

Physical Sciences in April, August & December each year. It includes research related
to Natural Sciences, Organic Chemistry, Inorganic Chemistry, Physical Chemistry,
Environmental Sciences, Geology, Geography, Glass Technology, Material Sciences,
Physics, Polymer Sciences and Technology.

Biological Sciences in April, August & December each year. Papers included in this
series are from Agriculture, Agronomy, Botany, Biochemistry, Biotechnology, Food
Sciences, Genetic Engineering, Pharmaceutical Sciences, Microbiology, Marine Sciences,
Soil Sciences, Food Sciences, Tissue Culture, Natural Products, Toxicology, Ecology,
Veterinary Sciences, 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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Synthesis, Characterisation and Biological Activity of
Schiff Base and its Cu(Il), Pd(II), Pt(II) Complexes Derived
from Tyrosine and Aromatic Aldehyde
Rukhsana Anjum®*,Bushra Khan® and Muhammad Javed"®

*Department of Chemistry, Lahore College for Women University (LCWU), Lahore, Pakistan
°Gujranwala Institute of Nuclear Medicine (GINUM), Gujranwala, Pakistan

(received February 15, 2016; revised October 17, 2017; accepted October 18, 2017)

Abstract. Schiff base derived from the condensation of tyrosine and the salicylaldehyde has been synthesised
and its Cu(Il), Pd(II) and Pt(II) complexes have been prepared. The prepared Schiff base and its complexes
were analysed and characterised by using different instrumental techniques, such as elemental analysis,
FTIR, UV-Vis, 'H NMR, thermal analysis and XRD. The analytical data revealed that the ligand L-1 can
coordinate in tridentate manner via the phenolate-O, azomethine-N and tyrosine O-atoms, resulting in the
formation of 1:1 [metal: ligand] complexes. Thermal analysis revealed the presence of water molecules
in the complexes. In vitro antibacterial activity of the complexes was evaluated against different bacterial
strains e.g., Pseudomonas aeruginosa and Bacillus subtilis by the well-diffusion method. The data showed
that transition metal complexes have significant improved antibacterial activity than parent drug.

Keywords: Schiff base, amino acid, antibacterial activity, transition metal complexes
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Thermodynamics and Kinetics of Reduction of Fe(III)
Acetohydroxamic Acid Complex by Ascorbic Acid

Muhammad Perviaz**, Shazia Nisar?, Syed Arif Kazmi® and Saima Imad®
*Department of Chemistry, University of Karachi, Karachi-75270, Pakistan
"Chemical Metrology Division, National Physical and Standards Laboratory (NPSL), PCSIR,
Plot # 16, Sector-H/9, Islamabad, Pakistan

(received December 19, 2016; revised January 4, 2018; accepted January 5, 2018)

Abstract. Kinetic and thermodynamic studies of reduction of Fe(Ill) acetohydroxamic acid ([Fe(III)-
AHA]) complex by ascorbic acid (AA) was performed at pH values ranging from 3.00-4.50 + 0.1 (ionic
strength 0.2) and temperature 05.0 - 25.0 £ 0.5 °C. The redox reactions were studied, spectrophotometrically,
under pseudo first order conditions of [AA] over the [Fe(III)-AHA] under the experimental conditions.
The redox reaction was found to be highly pH dependent. The values of 2" order rate constants (k), at
25 °C and pH 3.0, 3.5, 4.0 and 4.5 were found out to be 2.3920, 2.1550, 2.0122, 1.7596 M~s™!, respectively.
At 20 °C the values were 1.7290, 1.4000, 1.3400, 1.2650 M-!s! at pH 3.0, 3.5, 4.0 and 4.5, respectively.
The results at 15 °C and pH 3.0, 3.5, 4.0 and 4.5 were 1.1410, 0.9459, 1.0390, 0.9126 M-!s™!, respectively.
While, the values of rate constants at 10 °C were 0.7847, 0.7697, 0.6810, 0.7096 M-!s! and at 5 °C were
0.6167,0.5106,0.4775, 0.4833 MIs!, respectively. In addition to that, the following rate law was evaluated.
Rate = dp/dt =k, [Fe(IlT)-AHA] [AA]. Moreover, the thermodynamic activation parameters of the reaction
were also determined. The values of AEa” at pH 3.0, 3.5, 4.0 and 4.5 were found out to be 22.4058, 16.3243,
19.9636, 14.6050 J/mol, respectively. While, the values of AH* were 58.5056, 42.6258, 52.1288, 38.1363
J/mol, respectively at pH 3.0 to 0 4.5. Values of AS* were also evaluated as -23.0297, -68.7567, -37.8287,
-84.1377 J/mol/K at pH 3.0, 3.5, 4.0 and 4.5, respectively.

Keywords: acetohydroxamic acid, ascorbic acid, hydroxamate, siderophore, thermodynamics
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Antibacterial Potential Assessment of Schiff Bases Derived
from 1-Aminoanthracene-9, 10-Dione

Ghulam Fareed**, Fouzia Khan®, Nazia Fareed® and Shahana Urooj Kazmi®
*Pharmaceutical Research Centre, PCSIR Laboratories Complex, Karachi-75280, Pakistan
"Department of Microbiology, University of Karachi, Karachi-75270, Pakistan
‘Department of Chemistry, Federal Urdu University of Arts, Science and Technology, Karachi, Pakistan

(received June 4, 2017; revised June 20, 2017; accepted June 22, 2017)

Abstract. A variety of Schiff bases 1-17 of 1-aminoanthracene-9, 10-dione were synthesized using a
reported catalytic method and evaluated for their antibacterial potential against Staphylococcus aureus
multidrug resistant (MDR), Escherichia coli (MDR), Klebsiella species (MDR), Salmonella typhimurium
(MDR), Pseudomonas aeruginosa (MDR), Escherichia coli ATCC-8739, Staphylococcus aureus ATCC-
25923, Staphylococcus aureus, Escherichia coli, Klebsiella species and Pseudomonas aeruginosa.
Compounds 2, 3, 4, 13 and 14 were found to be potent against (MDR) bacterial strains when compared
with the cefotaxime standard, however compound 8 exhibited good activities against S. aureus and
Klebsiella species. Compounds 2 and 15 were found to be good to moderately active against P. aeruginosa
and compounds 4 and 15 demonstrated moderate activity against S. aureus. All the remaining compounds
except 11 and 17 showed weak antimicrobial activity against non-MDR strains of bacterial isolates.

Keywords: Schiff base, 1-aminoanthracenedione, antibacterial activity, multidrug resistant
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Structural, Electrical and Thermal Properties of Lead Borate
Glass Doped by V205 Content

Rahma Hamed Marhoom?®, Mohamed Said Dawelbeit?, Essam Elsayed Assem"*
and Adel Ashour Mohamed"?
*Department of Electronics Engineering, Faculty of Engineering and Technology, University of Gezira, Sudan
°Physics Department, Faculty of Science, Islamic University, Kingdom of Saudi Arabia
‘Physics Department, Faculty of Science, Kafrelsheikh University, Egypt
Physics Department, Faculty of Science, Minia University, Egypt

(received March 13, 2017; revised November 11, 2017; accepted February 6, 2018)

Abstract. Glass samples of compositions xV,0s +y Pb+ [100-(x+y)] B2O3 with the number of moles x
varying from 0 to 2.5% and y varying from 0.2 to 0.195% are prepared by the technique of melting and
quenching. The structural analysis of glass is achieved by studying the density and the molar volume. The
glass density is increased from 1.8748 to 1.9347 g/cm according to the increase of the vanadium pentoxide
contents. Also, the structural analysis of these glasses points out the conversion of structural units of BO3
into BO4, which leads to increased density and molar volume. However, the transition temperature, the
crystallization temperature, and the glass stability are decreased. The VO4 and VOs structural units of
vanadium are formed in the structural network. The electronic conduction of borate glass can be explained
using Polaron hopping between V** and V*3. On the other hand, ionic conduction takes place by the Pb
ion movement in all of the studied samples.

Keywords: glasses, density, molar volume, thermal properties, conductivity
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Influence of Chemical Surface Modifications on Mechanical
Properties of Combretum dolichopetalum Fibre - High Density
Polyethylene (HDPE) Composites

Azeez Taofik Oladimeji**, Onukwuli Okechukwu Dominic®, Walter Peter Echeng” and
Menkiti Mathew Chukwudi®
*Biomedical Technology Department, Federal University of Technology, P. M. B. 1526,
Owerri, Imo State, Nigeria
"Chemical Engineering Department, Nnamdi Azikiwe University, P. M. B. 5025,
Awka, Anambra State, Nigeria

(received February 11, 2016; revised December 22, 2017; accepted January 8, 2018)

Abstract. Maximizing the use of natural fibres as ecofriendly materials in polymer composite applications
reduces its threat posed to human through increased biomass in the environment. In this study, the effect
of chemical surface modifications using acetic anhydride and sodium hydroxide solution on the mechanical
properties of Combretum dolichopetalum fibre-HDPE composites was aimed to be investigated. Fibres
were treated with 6 % acetic anhydride and 12 % NaOH solutions for 30 minutes at room temperature
based on optimum treatment conditions after water retting extraction process, then, the composites were
prepared. The mechanical properties (tensile strength, tensile modulus, flexural strength, flexural modulus,
hardness and impact strength) of the C. dolichopetalum fibre reinforced HDPE matrix composites and
scanning electron microscope analysis were studied. C. dolichopetalum fibre was not only effective as
reinforcement of HDPE matrix but mercerization and acetylation of C. dolichopetalum fibre ultimately
enhanced the mechanical properties of HDPE composites. Scanning electron microscope analysis revealed
that HDPE matrix possess better adhesive interaction with acetylated and mercerized C. dolichopetalum
fibre compared with untreated C. dolichopetalum fibre at ultimate tensile strength.

Keywords: Combretum dolichopetalum, fibre, mechanical properties, HDPE matrix, mercerization,
acetylation
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Enhanced Storage Capacity and Quality of Haleji and Hadero
Lakes Connecting with Indus River for their Sustainable Revival

Zia uddin Abro**, Abdul Latif Qureshi®, Shafi Muhammad Kori® and Ali Asghar Mahessar®
*US-Pakistan Centers for Advanced Studies-Water, Mehran University of Engineering &Technology,
Sindh, Pakistan
"Department of Civil Engineering, Mehran University of Engineering & Technology, Sindh, Pakistan
°Sindh Barrages Rehabilitation Project, Sindh Irrigation Department, Karachi, Pakistan

(received September 7, 2017; revised December 29, 2017; accepted December 29, 2017)

Abstract. Over 50% of wetlands in the world have been lost in the past century, and the remaining wetlands
have been degraded to different degrees because of the adverse influences of human activities and climate
change impacts. Though protected under Ramser convention, the situation of Haleji wetland complex and
Hadero wildlife sanctuary is not very promising. The current paper is focusing to revitalize the abandoned
and devastated Ramsar site “Haleji Wetland Complex” and a forgotten wetland “Hadero Wildlife Sanctuary”,
situated in Thatta district, Sindh province of Pakistan. Both these wetlands are of great importance for
natural habitat and reducing risk of coastal disasters and floods. The study mainly employed Arc-Hydro
tools using remotely sensed data of ASTER GDEM 2 to determine the topography of both wetlands and
their possibilities to connect with freshwater sources, and leeway to increase their respective water holding
capacity. The study reveals that all the three wetlands can be re-connected with Indus River to turn them
into fresh water bodies for sustaining natural habitat and increasing water harvesting capacities to cater
human drinking water needs

Keywords: wetlands, groundwater quality, natural habitat, remote sensing
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Monthly Monitoring of Physicochemical and Radiation
Properties of Kufa River, Iraq

Sadiq Kadhum Lafta Alzurfi, Ali Abid Abojassim* and Hussien Abid Ali Mraity
Faculty of Science, University of Kufa, Al-Najaf Box 21, Najaf, Iraq

(received September 8, 2017; revised December 14, 2017; accepted January 19, 2018)

Abstract. Increasing anthropogenic activities can lead to a dramatic effect on the quality of the planet
surface water such as river, lake and wetland among others (i.e. groundwater and atmospheric water).
Water samples were collected from Kufa river during six months (i.e. started from November, 2015 to
April, 2016). Six stations were selected alongside the river flow. The samples were analysed for physico-
chemical and radiation properties (air temperature, water temperature, pH, total hardness, Ca*?, Mg, total
dissolved solids, dissolved oxygen, biological oxygen demand, turbidity, total alkalinity, electrical
conductivity and radon concentration). The resulted data of various physicochemical parameters indicate
that in some water samples, the EC, total hardness, BOD, turbidity, and total dissolved solids were found
to be high when compared with the limits of WHO standards. Regarding the radon concentration, the
results reveal that the radon level of all studied areas were lower than those published in literature. Finally,
the findings the river's water could be unsafe for drinking when the physicochemical analysis taken into
account.

Keyword: physicochemical properties, radon concentrations, Kufa river
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Evaluation of Metals and Organic Contents in Locally Available
Eye Shadow Products in Lahore, Pakistan

Amina Abrar*, Sofia Nosheen, Faiza Perveen and Moneeza Abbas
Department of Environmental Science, Lahore College for Women University, Lahore, Pakistan

(received February 7, 2017; revised June 2, 2017; accepted August 16, 2017)

Abstract. This study was conducted to evaluate the concentration of some heavy metals (lead, cadmium,
chromium and zinc) and synthetic organic contents in non branded eye shadows locally available in
Lahore, Pakistan. Twenty five samples of five eye shadow colours (red, golden, orange, white and pink)
were purchased from local market in Lahore. Samples were pre-treated and atomic absorption spectro-
meter was used to determine the concentration of lead (Pb), cadmium (Cd), chromium (Cr) and zinc (Zn).
Total organic content in these samples was determined by wet oxidation technique. Maximum concentration
of Pb in eye shadow samples was detected to be 15.33 ng/g. Concentration of Pb in 80% of samples was
found to be higher as compared to the permissible limit (10 pg/g) of Pb in cosmetics provided by Health
Canada. 26% samples showed Cd concentration higher than permissible limit (3 pg/g). Although there are
no available internationally acceptable maximum limits for Cr and Zn, but these metals were found to be
present in detectable limits ranging from 5.5-8.23 pg/g and 7.9-11.84 ng/g, respectively. Total organic
content (TOC) in the samples was found to be ranging from 2.15-2.92 mg/g.

Keywords: eye shadows, heavy metals, permissible limit, organic contents
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Short Communication

Cleaning of Dalwal-Punjab Coal by Using Shaking Table

Muhammad Shahzad* and Zulfiqar Ali
Mining Engineering Department, University of Engineering & Technology, Lahore, Pakistan

(received August 2, 2016; revised October 9, 2017; accepted October 13, 2017)

Abstract. The aim of this research is to evaluate the cleaning amenability of Dalwal-Punjab coal by using
tabling technique. Total eighteen tabling tests were performed on two size fractions; 3.327 x 1.168 and
1.168 x 0.295 mm. The effects of table tilt (0 to 10 mm/m) and water flow rate (14 to 36 I/min) on clean
coal yield and ash were investigated. It was found that both clean coal yield and ash were increased with
increasing table tilt and water flow rate.

Keywords: Dalwal coal, shaking table, coal cleaning, gravity concentration
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(EtOH) nm (g) : 241 (1086), 288 (9380). UVA nux (H,O)nm(log €): 280 (3.25). FAB-MS m/z:
332.1258 (Caled for CigHyOg: 332.1259). MS m/z:332 (M") 180, 168, [a]”p — 74.5 (c=1.0
MeOH). Anal. Calcd for C19H;;NO5:C, 73.29; H, 6.80; N, 4.50 Found: C, 73.30; H, 6.88: N, 4.65.

References formation: All references should be as per PJSIR format, and cited in the text by the
last name of the author and year into a chronological descending order. All references in the
bibliography should be listed in alphabetical order of the authors’ last names followed by date of
publication and other complete details with full names of Journals as given below:

In “Text” References :

Park (2005), Aksu and Kabasakal (2004) and Evans et al. (2000)
(Park, 2005; Aksu and Kabasakal, 2004; Evans et al., 2000)

In “List” References :

Evans, W.J., Johnson, M.A., Fujimoto, Cy. H., Greaves, J. 2000. Utility of electrospray mass
spectrometry for the characterization of air-sensitive organolan-thanides and related species.
Organometallics, 19: 4258-4265.

For Standards :

ASTM, 2007. Standard Test Method for the Determination of Iron Ion Ores and Related
Materials (E247-OD) P.O. Box C700, West Conshohocken, USA, Annual Book of ASTM
Standards, vol, 30.5 pp.163-165.

PCRWR, 2007. Water Quality Monitoring, Fifth Monitoring Report 2005-6 . ISBM 978-969-
8469-184, Pakistan Council of Research in Water Resources. Pakistan

Books:

Cinar, A., Parulekar, S.J., Undey, C., Birol, G. 2003. Batch Fermentation: Modeling, Monitoring,
and Control, 250 pp.Marcel Dekker Inc., New York, USA.

Chapters in Edited Books:

Newby, P.J., Johnson, B. 2003. Overview of alternative rapid microbiological techniques. In:
Rapid Microbiological Methods in the Pharmaceutical Industry, M.C. Easter (ed.), vol. 1, pp. 41-
59, 1% edition, Interpharm / CRC, Boca Raton, Florida, USA.

Papers in Proceedings:

Marceau, J. 2000. Innovation systems in building and construction and the housing industry in
Australia. In: Proceedings of Asia-Pacific Science and Technology Management Seminar on
National Innovation Systems, pp. 129-156,Japan Int. Sci. Technol. Exchange Centre, Saitama,
Japan.



Reports:

SIC, 2016. Annual Report, 2014-15,Scientific Information Centre, Pakistan Council of Scientific
and Industrial Research, PCSIR Laboratories Campus, Shahrah-e-Dr. Salimuzzaman Siddiqui,
Karachi, Pakistan.

Thesis:

Saeed, A. 2005. Comparative Studies on the Biosorption of Heavy Metals by Immobilized
Microalgal Cultures, Suspended Biomass and Agrowastes. Ph.D. Thesis, 248 pp., University of
the Punjab, Lahore, Pakistan.

Patents:

Young, D.M. 2000. Thermostable Proteolysis Enzymes and Uses Thereof in Peptide and Protein
Synthesis, US Patent No. 6,143,517, 70 November, 2000.

Data Set from a Database: (information should be retrievable through the input)

Deming, D; Dynarski, S. 2008. The lengthening of childhood (NBER Paper 14124) Cambridge,
MA: National Bureau of Economic Research, Retrieved July 21, 2008 from http://
www.nber.org/papers/w14124) DOI No...........

Other Important Points :

L.

In general, after submission of a paper, no authors may be added deleted or replaced with other
names from the paper, and the order of the names of the authors cannot be changed at any stage
i.e. modification, revision and galley proof.

The authors are given an opportunity to proofread the galley of an accepted manuscript. No
additions and revisions are allowed other than the correction of typographical errors.

No reprints will be sent. Single hard copy will be sent to the corresponding author and co-authors
may subscribe it. Full-text will be available on our website.

Any change in postal address or e-mail of the corresponding author should be communicated
immediately to the Editorial Office.

Publication fees: At the time of submission of an article, the author has to submit Publication
fees of the paper PKR. 2000/= (through Cross Cheque in favour of PCSIR NIDA 16-3, NBP and
send at the address given below).

The manuscripts should be addressed to:

The Executive Editor, Pakistan Journal of Scientific and Industrial Research, Scientific Information
Centre, PCSIR Laboratories Campus, Sharah-e-Dr. Salimuzzaman Siddiqui, Karachi-75280, Pakistan.

Phone: (92-21)-99261914,16,17,99261949 Fax: (92-21) 99261913
Web: http://www.pjsir.org; E-mail: info@pjsir.org
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