
Pakistan Journal of Scientific and Industrial Research
    Vol. 50, No. 4 Contents               July - August 2007

Physical Sciences

Geology and Geochemistry of Some Crystalline Basement Rocks in Ilesha Area,
Southwestern Nigeria: Implications on Provenance and Evolution
Akindele O. Oyinloye 223

Nutrients in a Freshwater Lagoon, Lagos, Nigeria
K. A. Yusuf  and O. Osibanjo 232

Estimation of Groundwater Recharge in Oil Producing Areas of the Niger Delta Basin of
Nigeria: Using Soil Moisture Deficit Technique
Obiejesi Luke Ndubuisi 240

Characteristic Levels of Total Petroleum Hydrocarbons in Soil, Sediment and Surface
Water of an Oil Impacted Area in the Niger Delta
C.M.A. Iwegbue, G.E. Nwajei and F.O. Arimoro 247

Short Communication

Effect of Sucrose and Potassium Metabisulphite on the Physicochemical and
Microbial Analysis of Apricot Pulp
Mohammad Ayub, Tehmina Durrani, Alam Zeb and Javid Ullah 251

Biological Sciences

Growth Performance and Haematology of the Laboratory Rat, Rattus norvegicus fed on
Protein Supplements and Heavy Metals
O.T. Omotoso and B.T. Sanya 254

Antibacterial and Antifungal Screening of the Root Extracts of Nardostachys jatamansi
Tehmina Sohail, Zahra Yaqeen, Hina Imran, Sohail Shaukat and Atiq-ur-Rahman 261

Environmental Impact of Oil Exploration on the Crustacean Zooplankton of Osse River,
Southern Nigeria
Michael O. Omoigberale and Anthony E. Ogbeibu 266

Bacteriological Analysis of Groundwater of Karachi
Mah-Urooj, Tooba Haq, Fahmida Perveen and Liaquat Sultana 273

Ethnobotanical Study of the Alpine-Subalpine Flora of Neelum Valley, Azad Jammu and Kashmir
Muhammad Asad Ghufran, S. A. Ghafar and Rizwana Aleem Qureshi 278



Technology

Recovery of Flake Graphite from Kish
K. R. Kazmi, M. Shafique Anwar, M. Arif Bhatti and Ansar Mehmood 284

Studies on the Preparation and Composition of  Guava (Psidium guajava L.) Toffee and Slab Bars
Mohammad Nisar Khan Alizai 288



Introduction
Geology of Nigeria and Ilesha area have been well documen-
ted (Oyinloye, 2005, 2004, 2002, 2001, 2000 and 1988; Rahaman
et al., 1988; Ajibade et al., 1987; Elueze, 1982; Ajayi, 1981),
Briefly, Nigeria lies approximately between latitude 4° N and
15° N and longitudes 2° E and 14° E within the Pan African (600
± 150 Ma) mobile belt, between the West African and Congo
Cratons (Akande, 1991; Odeyemi, 1981). The two major rock
groups in Nigeria are the Precambrian - Phanerozoic crystal-
line rocks and Cretaceous to recent sedimentary rocks, both
occurring almost in equal proportions (Rahaman et al., 1988).
The Precambrian rocks occur in the western half of the
country, while the Phanerozoic rocks occur in the eastern and
north central parts of Nigeria. The Precambrian rocks consist
of migmatite - gneiss - complex and ancient metasediments
dated Archean - Early Proterozoic (Ajibade et al., 1987).

In Ilesha area, the Precambrian basement complex is made up
of crystalline rocks which are amphibolite, hornblende gneiss,
granite gneiss and the Pan-African granite. Other rocks include
schistose metasediments which are biotite schist, quartzite,
and quartz-muscovite schists (Fig.1).

On the basis of geological, petrological and geochemical
studies, the following evolutionary models have been put
forward for the Precambrian basement complex in Ilesha area
of southwestern Nigeria:

Pak. J. Sci. Ind. Res. 2007 50(4) 223-231

Geology and Geochemistry of Some Crystalline Basement Rocks
in Ilesha Area, Southwestern Nigeria: Implications on

Provenance and Evolution

Akindele O. Oyinloye
Department of Geology, University of Ado-Ekiti, P.M.B. 5363, Ado-Ekiti, Nigeria

(received July 11, 2006; revised May 17, 2007; accepted July 3, 2007)

Abstract. Geological and geochemical study of the basement complex rocks in Ilesha schist belt revealed that amphibolite,
hornblende gneiss and granite gneiss are the major constituents. The gneisses are composed of similar rock forming silicates
with variations in abundance. The amphibolite being a mafic rock has different compositions, containing abundant pyroxene,
actinolite and tremolite. Monazite is present in the mineralogy of all these rocks. Chemical composition of these rocks
revealed that they are petrogenetically related. Geochemical diagrams, plotted from chemical composition of these rocks,
REE fractionation trends and presence of monazite in their mineralogy reveal that all these rocks were derived from a mixed
magma source which did not originate from a pure upper mantle, but possibly from a back arc tectonic setting. The pattern
of the REE, progressively increasing negative Eu/Eu* anomaly, LaN/YbN from the amphibolite to the granite gneiss and
marked Eu depletion tend to implicate evolution through fractionation of a mixed basaltic magma to form the precursor of
these rocks. The amphibolite probably represents the sample of the original basaltic magma.
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i. Evolution through accumulation of ensialic continental
processes (Olade and Elueze, 1979).

ii. Evolution in ocean floor and Island arc (Rahaman et al.,
1988; Ajayi, 1981).

iii. Evolution in a back arc basin (Oyinloye, 2002).

The present study focuses attention on the geology and
geochemistry of the crystalline rocks in Ilesha area with a view
to explaining their provenance and evolution.

Geological  setting. In Ilesha area, the basement complex rocks
of interest for the purpose of this study include, amphibolite
(AMP), hornblende gneiss (HBN) and granite gneiss (GRN).
The amphibolite complex, which consists of the massive
melanocratic and the foliated types, and the hornblende
gneiss, occurs in the western section of the Ilesha schist belt
(Fig. 1). The granite gneiss and older granite occur in the eastern
section of the belt. An older granite intrusion and pegmatite also
occur in the western section of the belt. The belt is separated by
the NE trending Ifewara- Zungeru Fault (IZF) system (Fig. 1).

The massive amphibolite is a basic rock which is fine grained
without any visible deformation fabric except thin colourless
quartz veins in places. This amphibolite is composed of
hornblende, actinolite and tremolite. In thin section, this rock
is composed of (apart from the above) sphene, plagioclase,
quartz, biotite, calcite, pyroxene and titanomagnetite; apatite,
zircon and monazite occur as trace minerals.
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Introduction
Nutrients, like nitrogen and phosphorus, occur naturally in
water, soil and air. Nutrient enrichment seriously degrades
aquatic ecosystems and impairs the use of freshwater for drin-
king, industrial, agricultural, recreational and other purposes.
Increased use of nitrogen and phosphorus fertilizers during
the last half century has led to increased potential of nutrients
for contamination of freshwater. These nutrients occur natu-
rally in soil, animal waste, plant material etc; even atmospheric
deposition from diverse sources can add significant amounts
of nitrogen to surface water (Howarth et al., 1996). In addition
to these natural sources, sewage treatment plants, industries,
vehicle exhaust, acid rain, and run-off from agricultural, resi-
dential and urban activities contribute nutrients to aquatic
ecosystems (Diaz, 2001; Novotny and Olem, 1994; Sharpley
et al., 1994). In aquatic ecosystems, these nutrients, cause
diverse problems such as toxic algal blooms (Anderson and
Garrison, 1997) which pose serious health hazard to humans
(Kotak et al., 1993) and contribute to trihalomethane forma-
tion in water during chlorination (Palmstrom et al., 1988), loss
of oxygen, fish kill, loss of aquatic biodiversity including
species important for commerce and recreation (Seehausen
et al., 1997) and loss of aquatic plant beds (Jeppesen et al.,
1998; NRC, 1993).

Contamination of surface water by nitrate, which is commonly
found in it, poses direct health hazard to all living beings.
Ingestion of nitrate in drinking water by infants can cause low
oxygen level in the blood (methemoglobinemia), a potential

fatal condition (Sandstedt, 1990). Hence Federal Environmen-
tal Protection Agency now Federal Ministry of Environment
has established a maximum contaminant level (MCL) of 10 mg/l
nitrate as nitrogen in drinking water (FMEnv, 1991). Higher
concentrations in water presents significant health risk. Other
adverse health effects of nitrate have been described in the
recent literature. A case study in Indiana indicated that nitrate
concentrations of 19-29 mg/l in rural drinking water caused
eight spontaneous abortions in four women during 1991-1994.
Ammonia occurs naturally in water bodies as a result of the
breakdown of nitrogenous organic and inorganic matter in
soil and water, excretion by biota, reduction of the nitrogen
gas in water by microorganisms and gas exchange with the
atmosphere. It may be discharged into the water bodies by
industrial processes (e.g. ammonia based pulp and paper pro-
duction) and also as a component of municipal or community
waste. At certain pH levels (8-9), high concentrations of
ammonia are toxic to aquatic life and, therefore, detrimental
to the ecological balance of water bodies. Unpolluted waters
contain small amounts of ammonia and ammonia compounds,
usually less than 0.1 mg/l as nitrogen. Higher concentrations
could be an indication of organic pollution such as by domes-
tic sewage, industrial waste and fertilizer run-off.

Phosphorus is an essential component of the biological cycle
in water bodies; it exists as both dissolved and particulate
species. It is the limiting nutrient for algal growth and there-
fore, controls the primary productivity of water bodies.
Natural sources of phosphorus are mainly the weathering of
phosphorus bearing rocks and the decomposition of organic
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Abstract. Water samples were taken from a freshwater lagoon of Nigeria, for determination of inorganic nutrients and other
water constituents at different sampling points of Owo river and Ologe lagoon at bimonthly intervals for a period of two
years from January, 1997 to December, 1998. Indications of the pristine nature of the environment were considerable lower
concentrations of dissolved phosphate, nitrate and ammonia than the global averages for unpolluted freshwater. Less
significant differences were observed between spatial and seasonal variations in NO-

3
 - N and NH3 -N concentration.

PO4
3-

 - P concentrations on the other hand showed no significant difference. Phosphorus level was below 0.1 mg/l
throughout the study period which signal eutrophy in lotic systems. Nitrogen/phosphorus ratios in Owo river and
lagoon system (3.0 - 3.2) were lower than expected in P-limited freshwater systems, where molar ratio of N/P is generally
>10 to 15. Hence, the nutrient limiting aquatic primary productivity and the most critical to control in the entire study area
was nitrogen.
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Abstract. The study was undertaken to predict natural and incidental groundwater recharge using the moisture
deficit technique. It evaluates the rate of contaminants inflow into the phreatic aquifers of the Niger Delta
Basin. The computer model used basic hydrological and agro-meteorological input parameters such as rainfall,
potential evapo-transpiration, runoff coefficient, weighted root constant and oil and gas exploration/production
spill data of 3 years to estimate the incidents of recharge on daily bases. The model was applied to selected
four non-overlapping potential spill sites within the onshore area based on available data and geology/soil
types. The study indicated that the daily natural recharge ranged from zero to 120 mm. Average monthly and
annual natural recharge varied from zero to 585mm, and from 1416 to 2044 mm, respectively. The study
established recharge coefficients of 0.143 to 0.365 for the area, with 95% confidence limit. Extensive tests
determined that the model results are the most sensitive to variations in rainfall, evaporation and spill data.
The estimated recharge coefficients were in agreement with the earlier reported range of 0.08 to 0.30.

Keywords: groundwater recharge, Niger delta, soil moisture deficit, oil exploration impact

Introduction
Groundwater recharge is that amount of surface water which
reaches the permanent water table either by direct contact in
the riparian zone or by down ward percolation through the
over lying zone of aeration (Rushton and Ward, 1979). It is
this quantity that may, in the long term, be available for
abstraction and which is, therefore, of prime importance in
the assessment of any groundwater contamination/pollution.
Recharge is either natural (mainly through direct infiltration
of rainfall into permeable soils and from surface flow), or it
can be enhanced by contour ploughing, building dams, ponds,
diversion channels and wells. It can also be incidental through
irrigation, wastewater disposal, leaking pipes or clearance of
deep-rooted vegetation.

The Niger delta basin is situated on the continental margin of
the Gulf of Guinea and Bight of Biafra in equatorial West
Africa. It lies between latitude 4 ° and 6 ° N, and longitude 5 °
and 8 ° E (Fig. 1). The region has great potential for present
and future large-scale economic development due to bountiful
natural resources such as hydrocarbon reserves, farmlands,
water and fishery resources (Newton, 2005; Olowo, 2005;
Reijers et al., 1997). In spite of huge oil and gas revenue from
the area, low quality of life indices indicate poor infrastructure
development, health care delivery and lack of basic amenities
especially potable water (SPDC, 2002; Obasanjo, 2001;

Onosode, 2001). In addition to the reported low development
indicators (World Bank Report, 2003), integrity of the
groundwater, which is the only source of potable water supply,
is threatened by the activities of oil exploration and production
operation in the area (Ndubuisi et al., 2005; Araque, 2001;
Garland et al., 1988). Large number of small spills occur daily
(Abam, 2001; Adejuyigbe, 2000; Singh et al., 1995). Over
70% of the rural communities in the oil producing area of the
Niger delta rely upon untreated groundwater supply from
shallow hand dug wells and springs for their daily needs (Abah,
2004; SPDC, 2002; Environmental Care Ltd, 2000; Singh et
al., 1995; Uma, 1989). These wells tap groundwater from the
phreatic aquifers in the superficial deposits of the Delta Plain
(Ohagi and Akujieze, 1989; Uma, 1989).

The results of the above socioeconomic and poor environ-
mental management include bitterness and growing agitation
for resource control. This has lead to disruption of production,
hostage taking, sabotage at oil facilities and instability. The
instability in the area sometimes also affects the global crude
oil price and the national economic development (Newton,
2005; Olowo, 2005;  SPDC, 2002; Araque, 2001).

Previous studies of the regional geology of the Niger delta
has established four distinct geological formations with ages
ranging from Palaeocene to Oligocene times (SPDC, 2002;
Reijers et al., 1997). A summary of the characteristics of these
formations is presented in Table 1.
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Introduction
Petroleum hydrocarbon oils have environmental importance
due to their toxicity to human systems, plants and animal
resources (Onianwa and Essien, 1999). Hydrocarbon species
can enter the soil environment from a number of sources. The
origin of the contaminants has a significant bearing upon the
species present. Unlike other chemicals (notably pesticides),
hydrocarbons are generally not applied to soils and the con-
tamination results almost entirely from misadventure. Major
sources of hydrocarbons in the environment include leakage
from underground storage tank, spillage during refueling and
lubrication, drilling, transfer and handling of crude oil (such as
at tanker terminals and oil refineries). Shale oil retorting plants
provide another source of hydrocarbon (Sadler and Connell,
2003). Microbes are mostly sensitive to changes and may
increase several fold in response to addition of extraneous
carbon sources such as crude oil, used engine oil and grease
(William, 2002).

Alteration in composition of hydrocarbons occurs as they get
into soil. Clearly, those hydrocarbons that are the most strongly
sorbed onto soil organic matter are the most resistant to loss or
alteration by other processes. Conversely, the more volatile/
soluble hydrocarbons are the most susceptible to change by
volatilization/reaction/leaching/biodegradation. The ultimate
result is “weathering” of the hydrocarbon mixture discharged
into the soil, with accompanying change in its composition
and a preferential transport of certain fractions to other
environmental compartment (Sadler and Connell, 2003).

As crude oil infiltrates into the soil, it considerably affects
the structure and welting ability of the soil and a complete

breakdown of structure and dispersion of oil particulate have
been noted. The rate of oil movement through the soil largely
depends on the type of oil, organic matter content, moisture
content of the soil and depth of the water table. The oil physi-
cally displaces soil, air and water. This has been considered a
significant factor in promoting anaerobic conditions in soils.

The objective of the present study is to determine the charac-
teristic levels of petroleum hydrocarbons in soil, sediment and
surface water of oil-impacted area. The result of this study will
provide useful information about the extent of contamination,
guidance to remediation technique and complement the array
of data now available on different aspects of the environment
of the Niger delta.

Study area. Abalagada-Aboh is located in the north of the
Niger delta, south central Nigeria and within the Ndokwa east
local government area of delta state. The study area lies within
the coordinates 454400 - 464000 E and 181750 - 183000 N. The
Abalagada area houses one of the largest oilfields in the Niger
delta and is characterized by crisscrossing of pipelines and
multiple oil wells. Apart from farming and fishing, the major
industrial activities in this area include of oil and gas explora-
tion and exploitation. There was an accidental spillage on the
11th of October, 2003, followed by fire outbreak that lasted for
30 days.

Materials and Methods
Soil samples were collected within a quadrant 1.5 km x 1.5 km,
around the impacted area. This quadrant was further divided
into twelve cells (125 m x 125 m), each cell denoting a sampling
point. Composite samples, consisting of at least 5 random ones,
were taken in each cell at two depths, 0-15 cm and 15-30 cm.
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Abstract. Soil, bottom sediments and surface water were collected at several points in Abalagada-Aboh area in the Niger
delta, Nigeria, that had previously received spilled crude oil. The samples were analyzed for total petroleum hydrocarbon
contents. Petroleum hydrocarbon concentrations varied significantly among various environmental matrices. The concen-
trations ranged widely between 2.80-785.6 mg/kg, 2.84-804.74 mg/kg, 0.30-865.64 mg/kg and 0.03-22.99 mg/kg for surface
water, sediments, topsoil and subsoil, respectively. The samples showed elevated concentrations of hydrocarbon when
compared to the control site.
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The apricot, Prunus armeniaca is grown in almost all provinces
of Pakistan. Important commercial varieties grown in Pakistan
are Red Flesh Early, Old Cap, Charamaghzi, Moorpark, Nuri
and Shakarapara. Excellent apricots are produced in the
Northern areas of Pakistan.

According to Wills (1987), edible portion of the fruit is 94%.
The fruit is high in pro-vitamin A and vitamin C, also high in
potassium, but is low in fat and is cholesterol free. Apricot is
prescribed to counter tension, insomnia, psycho-physical
stress, during convalescence and in cases of hyperuricemia.
In addition, it is recommended during growth in cases where
an increase in the alkaline reserve is required.

During peak harvest season, large quantities (30-50%) of this
valuable fruit is wasted due to limited storage life (Wills and
Scott, 1972). Formulation of fruit products with longer shelf-
life could be useful for producers as well as for consumers in
off-season. This study was undertaken to observe the physico-
chemical effect of potassium metabisulphite and different
concentrations of added sucrose on the apricot pulp, stored
in bulk at ambient temperature, so as to assess its use in
further product development.

For the study, fresh mature apricots were purchased from
Peshawar fruit market; after washing and pitting, apricots
were cut into 2 halves and blanched in citric acid solution
(0.25%) for 2 min at 212 °F, to stop possible enzymatic reactions,
then blended in the mixer to form pulp. The pulp was subjected
to treatments as mentioned in Table 1 and stored at ambient
temperature in 3 kg glass containers (G) and 3 kg plastic

containers (P) for a period of 3 months. The product was
analysed chemically and microbially at fortnightly intervals,
for a total storage period  of 90 days.

It was noted that total soluble solids of apricot pulp slightly
increased from 19.40 to 20.20 brix during storage. Maximum
increase was observed in sample G4 (10%), while minimum in
sample G1 (5.21%). For treatments, maximum mean values were
recorded for sample G3 (27.77), while minimum mean values
were recorded for sample P0 (10.17). This increase in soluble
content of the product might be due to the solubilization of
fruit constituents during storage (Shah et al., 1975). In another
study Samnu and Bayindirli (1995) found an increase in TSS
through dipping mature apricot in sucrose.

Acidity plays an important role in the flavour development
of the product. Mean values of acidity of apricot pulp signi-
ficantly (p<0.05) decreased from 0.251% to 0.113% during
storage. pH of the pulp significantly (p<0.05) increased from
3 to 3.8 during storage. Maximum increase was observed in
sample G4 (50), while minimum in sample P2, P3 and G3 (16.6%).
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Abstract. Effect of different concentrations of sucrose and potassium metabisulphite on the apricot pulp was studied
fortnightly for 90 days through physicochemical and microbial analysis. No significant change in total soluble solids (TSS)
of apricot pulp was observed during the storage. Acidity and non-reducing sugar significantly (p<0.05) decreased, while
pH and reducing sugars significantly (p<0.05) increased during the storage. Samples with added 20% sucrose and 0.2%
potassium metabisulphite, packed in plastic and glass containers, had negligible microbial population, maintained maximum
nutrients and the best sensory characteristics during the storage. Storage duration and treatments had significant (p<0.05)
effect on pH, acidity, non reducing sugars and total fungal count, while on TSS (total soluble solids) and reducing sugar,
the effect of treatments was nonsignificant (p<0.05).

Keywords: apricot pulp, additives, chemical analysis, microbial analysis, sucrose, potassium metabisulphite
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Table 1. Proposed plan of study

Sample Treatment

P0 & G0 control
P1 & G1 sucrose @ 15% + 0.20% potassium metabisulphite
P2 & G2 sucrose @ 17% + 0.20% potassium metabisulphite
P3 & G3 sucrose @ 20% + 0.20% potassium metabisulphite
P4 & G4 unsweetened + 0.20% potassium metabisulphite

P = plastic container; G = glass container



Growth Performance and Haematology of the Laboratory Rat, Rattus
norvegicus fed on Protein Supplements and Heavy Metals
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Abstract. Laboratory rat Rattus norvegicus, fed on poultry growers mash plus additional protein supplements and
some heavy metals, was studied for the growth and the haematological parameters. All the dietary supplements resulted
in an increase in the growth of the rats. The rats, fed on growers mash and prawn meal showed the best growth within
7 weeks. Effects of diets were significantly, correlated at 0.01 level. Weight loss was recorded in case of all heavy
metal-laced diets, however, calcium sulphate-laced diets resulted in an increase in growth. Mercurous chloride was the
most toxic salt which resulted in the greatest weight loss. Haematological analysis of rats revealed that RBCs were
higher in the case of heavy metal-laced diets than heavy metal-free diets. Generally, RBC counts were higher in
females than in males within a group. Fish meal and prawn meal feeding resulted in higher WBC counts.

Keywords: Rattus norvegicus, haematology, heavy metal feed, protein supplements
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Introduction
Legume seeds and animal meat are important sources of
proteins and other nutrients for humans and livestocks
(Omotoso, 2006; Desphande, 1992; Dixon and Hosking,
1992). Evaluation of protein quality is a key factor in the
search for new proteinaceous sources as well as in the
development of food proteins. These observations have led
to the conclusion that for correct determination of the
quality of protein, food intake of the experimental and the
control groups should be similar.

In order to fully realize the nutritional potentials of some
proteinaceous foods, different strategies such as breeding,
physical and chemical treatments, germination and fermen-
tation of some vegetable protein sources have been employed
(Bau et al., 1997; Anderson and Wolf ,1995; Frias et al.,
1995). Use of protein concentrates and isolates alone or in
combination with other processes which usually involve
thermal treatment is an important choice of strategy and has
been applied to several legume seeds (Aremu, 1990; Flink
and Christiansen, 1973). Several studies have been carried
out to investigate the effect of modified diets on the life span
of the laboratory rat (Delderup and Keller, 1972; Ross, 1961).
Merry and Holehan (1979) reported that dietary energy
restriction extends the reproductive life span of female rats
while Baba et al., (1992) reported a significant reduction in
total plasma cholesterol and triacylglyceride levels when rats
were fed on soybean. Significant physiological, metabolic
and immunological disturbances have been reported in rats

as a result of legume consumption (Hajos et al., 1995).
Earlier studies strongly suggested that a well controlled
nutrition regimen, significantly enhanced the efficiency of
growth and development as well as the differentiation and
gene expression of mammary tissues in rat (Park et al., 1994,
1987; Baik 1992a, 1992b). Recent studies have shown that
heavy metals affect animals in various ways (Chazaly and
Said, 1995; Chazaly, 1994; El-Sayyad and Kholy, 1992;
Mohamed, 1991). Mercury has been reported to cause
significant decrease in the body weight as well as to hamper
the defence mechanism in rats, in dosages as low as 0.1 mg
to 3 mg (El-Missiry et al., 1992, 1991).

Reports on the effect of some proteinaceous foods and heavy
metals on the growth and haematological parameters of
the laboratory rats are very scarce. In the present study, an
attempt has been made to determine the effect of various feed
supplements and heavy metals, individually, on the growth
and the haematological parameters of the laboratory rats.

Materials and Methods
One hundred laboratory rats, Rattus norvegicus (50 males
and 50 females of two months age) were purchased from the
Department of Biochemistry, University of Ilorin, Ilorin,
Kwara State of Nigeria, and weighed on an analytical weigh-
ing balance. They were then distributed randomly into 5
dietary groups labelled A-E. Each group contained 5 males
and 5 females. Poultry growers mash (containing 21%
protein, 7.2% fat, 4.4% fibre and 5.8% ash) was used as the
standard unifying feed and the feed worth 60% body weight
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Introduction
Infectious diseases are the leading cause of global premature
deaths, killing almost 50,000 people every day. In recent years,
drug resistance of human pathogenic bacteria has been com-
monly reported from all over the world (Robin et al., 1998;
Davis, 1994; Mulligen et al., 1993; Singh et al., 1992; Piddock
and Wise, 1989). The situation has become alarming in the
developing as well as the developed countries due to indiscri-
minate use of antibiotics. The present scenario of emergence
of multiple drug resistance to human pathogenic organisms
has necessitated a search for new antimicrobial substances
from alternative sources including plants.

Traditionally used medicinal plants produce a variety of
compounds of known therapeutic properties (Harborne and
Baxter, 1995; Chopra et al., 1992; Iyengar, 1981). The substances
that can either inhibit the growth of pathogens or kill them
and have nil or least toxicity to host cells are considered
candidate for developing new antimicrobial drugs. In the
present study, the root of Nardostachys jatamansi was
selected for screening against some pathogenic bacteria and
fungi, based on its traditional use.

Nardostachys jatamansi, commonly called “Ferula”, “sumbal”
or “musk” root of commerce, belongs to family Valerianaceae
and is grown in Indian Himalayas, Nepal, Bhutan and
Pakistan. (Nadkarni, 1954). A conclusive data is available on
the therapeutic potential of the plant which reveals that the
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Abstract. Antimicrobial activity of ethanol, ethyl acetate and hexane extracts of Nardostachys jatamansi roots were
studied in vitro against six pathogenic gram positive bacteria (Stayphylococcus aureus, Streptococcus intermedius,
S. faecalis, Bacillus pumilus, B. cereus, B. subtilus), six gram negative bacteria (Escherichia coli, Salmonella typhi,
S. paratyphi B, Klebsiella pneumoniae, Proteus mirabilus, Shigella flexneri) and five fungi (Trichophyton rubrum,
T. schoenleinii, Aspergillus niger, Candida albicans, C. glabrata). Ethanolic root extract exhibited maximum antimicro-
bial activity against all the tested bacteria and fungi, at concentrations of 5, 10 and 20 mg/ml as compared to ethyl acetate
and hexane extract, which did not show marked activity. Antimicrobial activity was compared with the activities of
standard antibacterial and antifungal drugs, namely Ampicillin and Nystatin, respectively. The minimum inhibitory
concentrations (MIC) were between 0.5-1 mg/ml against all the studied microorganisms.
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infusion prepared from fresh roots is employed in the
treatment of spasmodic hysterical affections, especially the
palpitation of heart, nervous disorder, headache, chorea,
flatulence etc. Volatile oils extracted from the rhizome of
N. jatamansi are used in many diseases of digestive and
respiratory organs and in jaundice. Their use has been
recommended in typhus fever, gastric spasm, hysteria,
delirium tremens, diarrhoea, dysentery, leucorrhoea, gleets,
chlorosis, asthma, chronic bronchitis and other maladies
accompanied with asthmatic condition (Narayan and
Kumar, 2003; Chopra et al., 1958; Nadkarni, 1954).

N. jatamansi and N.chinensis have been used in the prepara-
tion of healthy food from chitin and of traditional Chinese
medicines for skin care, in the treatment of acne and diseases
of stomach and spleen (Qiong, 2005; Xing, 2005; Yang et al.,
2005).

An ample data regarding the phytochemical analysis of the
plant is available. The rhizome volatiles contained 72 compo-
nents, of which 41 constituting 70% of the oil, were positively
identified. The oil is composed of nine monoterpenes (1.7%),
25 sesquiterpenes (43.9%) and 7 non-terpenic components
(24.4%). The predominant sesquiterpenes were, nardol
(10.1%), α-selinene (9.2%), β-caryophyllene (3.3%), cubebol
(2.9%), α-gurjunene (2.5%), γ-gurjunene (2.3%) and α-humulene
(2.3%) (Mahalwal and Mohammad, 2002).

Present work is an attempt towards screening of antimicrobial
agents of plant origin (Clark, 1996), which can have numerous*Author for correspondence; E-mail: sohailshaukat786@yahoo.com
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Abstract. The impact of crude oil exploration on the crustacean zooplankton of Osse River, Edo State (Nigeria) was
investigated at five sites between July 2000 and June 2002. Cladocera accounted for 60.85% of the total number of
organisms collected from all the five stations, while Copepoda contributed 39.15%. Chydoridae, the only cladoceran
family was represented by 11 taxa of two subfamilies, Aloninae (7) and Chydorinae (4). The overall abundance of
Cladocera was significantly different (P < 0.05) among the stations. A posteriori Duncan Multiple Range (DMR) test
showed that the abundance of Cladocera was significantly higher (P < 0.05) in 3 stations, whereas, Copepod abun-
dance was significantly higher (P < 0.05) in 2 stations. The diversity indices revealed the highest and the lowest taxa
richness, while Shannon-Wiener and Evenness indices were higher in 3 stations. The temporal dynamics revealed
higher faunal abundance during the dry season.

Keywords:  crustacea, zooplankton, fresh water, bio-diversity, oil exploration impact, Nigerian river environment

Introduction
The study of zooplankton of freshwater is the subject of much
research because of the importance of these organisms in the
food chain of fish and as bio-indicator of anthropogenic
impacts and productivity in aquatic ecosystem (Ogbeibu and
Omoigberale, 2005; Ogbeibu and Osokpor, 2002; Morgan and
Boy, 1982; Kwaitkowski, 1980). Studies of anthropogenic
impacts on the aquatic ecosystem using the zooplankton have
indicated general decimation of zooplankton population and
reduction in the general species richness and diversity
(Ohimain et al., 2002, Ogbeibu and Edutie, 2002).

Other important contributions to the ecological study of
crustacean zooplankton in Nigeria, include the works of
Ogbeibu et al. (2001); Imoobe and Egborge (1997); Imoobe
and Ogbeibu (1996); Ogbeibu et al. (1996); Jeje and Fernando
(1986); Egborge (1978, 1972); Bidwell and Clarke (1977);
Robinson and Robinson (1971); Imevbore (1965) and Green
(1962).

This paper is the third in a series, documenting the impact of
exploration activities of Dubri Oil Company on the water
quality of the Osse River, providing baseline data on the
composition, distribution and temporal dynamics in the
crustacean zooplankton.

Study area. The Osse River originates in the Akpata hills in
Ekiti State, Nigeria. It flows north-southerly through Ovia

North-East local Government area and empties into the
Benin river which is one of the four major rivers that drain
into the Atlantic Bight of Benin (lat.5°-5.40 °N and log. 5°

and 6.30 °E), others being Ramos, Forcados and Escravos
river (Fig. 1). Osse river is located on the Benin formation,
which is composed of coarse sand, interspersed with lignite
and patches of laterite, sand and clay (Wilson and Bain, 1928).
Samples were taken from five sampling stations spread
upstream to downstream.

Station 1 is located at Ughoton, upstream of the oil company.
The vegetation is mostly forest type. The river is flanked by
Indian bamboo (Bambusa sp.) which provides a canopy for
the underlying vegetation. The water surface has a mat of
floating macrophytes, Salvinia sp., Nymphaea sp., Lemna sp.,
and Eicchornia crassipes (water hyacinth). The substratum is
composed of mainly organic sticky mud.

Station 2 is located about 500 m downstream of station 1. The
vegetation consists mainly of secondary forest, made up of trees
and tall grasses such as Pennisetum purpureum. The floating
macrophytes include Nymphaea lotus and E. crassipes. The
muddy substratum is rich in organic matter.

Station 3 is about 500m downstream of station 2. On the left
bank of the river is Dubri Oil Company which is engaged in oil
exploratory activities. There are very few floating  macrophytes.
The river at this point is deep, the result of dredging to accom-
modate barges and tug boats usually anchored on the river. The
substratum is a mixture of fine and coarse sand and gravel.
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Bacteriological Analysis of Groundwater of Karachi
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Abstract. The level of microbial contamination in open wells in selected areas of the Karachi city was studied in
consideration of the health of the inhabitants of the areas. A total of 115 well water samples were collected and
examined for total bacterial count and counts of coliform, faecal coliform and Pseudomonas aeruginosa. The micro-
biological analysis yielded presence of coliform and faecal coliform in 66.63% and 60.89% of the samples examined,
respectively, while, Pseudomonas aeruginosa was detected in 30% of the ground water samples. 84.34% of the water
samples were found unsatisfactory as per WHO standards.

Keywords: ground water, bacterial contamination, WHO guidelines, Karachi city, drinking water quality

Introduction
Water has great influence on all aspects of human life
particularly that of human health (Ahmad, 2000; ASTM, 1981;
Hawkins, 1976; AWWA, 1971). However, globally, large
number of people do not have access to drinking water or to
sufficient amount of water for maintaining basic hygiene. In
developing countries, use of polluted water and improper  hy-
gienic practices result in thousand of deaths everyday, mostly
that of children of less than five years (WHO/UNICEF, 2004).
It is estimated that 15% of all child deaths under the age of
five years in developing countries results from diarrhoeal
diseases (Thompson and Khan, 2003; WHO, 2000).

Globally 1.1 billion people rely on unsafe drinking water
sources such as lakes, rivers and open wells; majority of
such people (20%) reside in Asia; moreover worldwide
2.4 billion people lack adequate sanitation (WHO/UNICEF,
2004). The population of the mega city of Karachi has
multiplied several folds during the last two decades,
adversely affecting the water supply system due to poor
planning, lack of proper monitoring and management
(Mahmood et al., 1998).

Increase in the demand of water has obliged the people to
focus on other sources of water such as wells, tube wells
and hand pumps for their needs. Borehole/well, a low-cost
technology option for domestic water supply in developing
countries, is generally considered ‘safe’ source of drinking
water but the quality of groundwater in Karachi region has
been badly affected both chemically as well as microbially,
by the leakage of sewerage from faulty pipe lines. This con-
tamination has direct effect on the increase of the level of
inorganic nutrients and bacteria in the ground water of Karachi.

(Zubair and Rippey, 2000). Numerous cases of ground water
contamination with sewerage have been documented world-
wide (Rao et al., 1986; Jackson, 1980; Fried, 1975).

The present study was carried out to determine the microbial
quality of well water being used for drinking purpose. The
generation of baseline data in this respect would help and guide
the relevant civic authorities to adopt appropriate preventive
and corrective measures. Properly constructed and maintained
water supply lines provide consistent supply of safe water with
low microbial load and little need for water treatment. It is the
fault in collection, transportation, storage and decanting of
water that leads to subsequent contamination (Howard et al.,
2003).

Materials and Methods
After carrying out geological survey of the study area, 115
ground water samples were collected from randomly selected
areas of Karachi city, during October to December 2006.

For microbial analyses, samples were immediately filled into
sterile plastic bottles (250 ml) and sealed. All samples were
labelled and stored in ice cooler and carried to the laboratory
for analyses.

The pH and the temperature of the collected samples were
also measured at the time of collection, using standard meth-
ods (AOAC, 2000; APHA, 1998) with portable digital pH
meter and conductivity meter JENWAY /E.U/430 pH/cad./
portable/02162, whereas, the colour, taste and odour were
recorded in the laboratory. The depth of the wells was also
recorded.

Determination of microbial contamination. Media used for
microbiological tests were Plate Count agar (Merck), BGLB*Author for correspondence
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Introduction
Ethnobotany is a branch of economic botany which deals
with the role of plants in the life and culture of tribal people
who do not have access to the modern facilities (Tosh, 2004 ).
The subject of ethnobotany encompasses various aspects of
human life in which plants are used, for instance, as food,
fodder, medicine, as timber in house construction and many
more uses from socio-economic point of view. Misra (2004)
had given a comprehensive review on this subject. There is
substantial work on ethnobotany and ethnomedicinal value
of plants of various regions of the globe. In this respect,
notable work relating to the Indo-Pak sub-continent has been
rendered by the Indian ethnobotanists, for example Ranjan
(2004), Senapati et al. (2001) and Sharma (1991) etc.

The climate and flora of the subcontinent of India and
Pakistan, especially those of the northern areas of Pakistan
and India, have similarities. Besides, the cultural and medi-
cinal uses of plants in the remote trible areas are also more or
less similar. None the less a vast territory of Pakistan is yet
un-explored from ethnobotanical point of view; only a few
workers have made efforts to record the data, for example
Shinwari and Gilani (2003), Shinwari and Khan (1997) and
Leporatti and Lathanzi (1994), reported several plant species
from different parts of Pakistan that are in traditional use
for ages. The present work is an attempt to ellucidate the
ethno-cultural importance of the flora of Neelum valley of
Kashmir.

Study area. Neelum valley is situated in District Muzaffarabad
(capital of Azad Jammu and Kashmir), in the north-eastern
part of Azad Kashmir. It is linked to Muzaffarabad by Neelum
valley road along the river Neelum. The valley is about 175 km
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Ethnobotanical Study of the Alpine-Subalpine Flora of
Neelum Valley, Azad Jammu and Kashmir
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Abstract. Ethnobotanical study of Angiosperms, procured in association with timberline vegetation of the Neelum Valley,
Azad Jammu and Kashmir, resulted in a floristic list, represented by 136 species belonging to 98 genera of 33 Angiospermic
families. The family Asteraceae was the largest, represented by 26 species. The second largest family was Ranunculaceae,
consisting of 12 species. Other families were represented by varying number of species ranging from 1-7 at the study areas.

Keywords: ethnobotanical study, alpine-subalpine flora, angiosperms, Kashmir, Neelum valley
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long and runs parallel to Kaghan valley; towards north-east,
it is linked to Astor (Gilgit Agency) via Shounter-Astor pass
(Astore Gali) situated at an elevation of 16,500 feet. Small
valleys, steep slopes and small terraces are common. Several
mule tracts and footpaths are also present. Freshwater springs
are abundant (Blatter, 1929). Winter lingers long in the alpine
zone of Neelum valley, during which snowfall measures 3-10
meters. Old snow deposits/glaciers (vern. Neeli-Burf or Blue
Snow) are common, but in recent years these are deteriorating
rapidly. The rainfall during summer is due to microclimatic
factors. The best season for any type of floristic/fieldwork is
from July to September.

Due to remoteness of this area, no attempt has ever been
made to evaluate the plant wealth of the alpine zone of Neelum
valley in detail. The present investigation was confined to the
alpine peaks and the meadows of different areas of Neelum
valley. The following four main areas were selected for the
study of flora:

i. Ratti Gali (RG)
ii. Nori Nar (NR)
iii. Chitapur/Nareel (CP)
iv. Shounter areas/Nar (SA)

Ratti gali is about 35 km towards north from Dowarian, 30 km
from Athmuqam-subdivisional headquarter; altitude varies
from 2900-3900 m. Nori Nar is another alpine area, 25 km from
Sharda towards northern side; altitude varies from 3000-
4800 m. Chittapur/Nareel is 8 km towards north from Kel
(prominent town of Neelum valley); altitude varies from 3500-
5300 m (Coventry, 1927). Shounter Nar area is somewhat vast,
possessing many alpine peaks, meadows, small terraces, old
snow deposits/glaciers (also known as snow fields) and
several fresh water streams or nallahs (Blatter, 1929). It is*Author for correspondence; E-mail: aghafar_rashdi@yahoo.com



Introduction
Graphite is a naturally occurring form of carbon with a unique
combination of properties that makes it important for a very
wide range of industrial and consumer applications. It is a soft
mineral, also known by the names of black lead, plumbago and
mineral carbon. The word graphite is derived from Greek word
“graphein”, to write. It has a Mohs hardness of 1 to 2 and
exhibits a perfect basal cleavage. Depending upon the purity,
the specific gravity is 2.1 to 2.3. The theoretical density is
2.26 g/cm3. It is grey to black in colour, opaque, has a metallic
luster, is flexible but not elastic. It has high thermal and
electrical conductivity, is highly refractory, chemically inert
and has a high melting point of 3500 °C. Its low coefficient
of friction makes it suitable for use as a high temperature
lubricant, as a component in foundry facings, and as an
ingredient in paints. It has high electrical conductivity, which
is essential for use in the manufacture of carbon brushes for
electric motors and batteries (Anwar et al., 2006; Khan et al.,
2003; Kalyoncu, 2001; Gordon, 1995).

Generally, two types of graphite, natural and synthetic, are
encountered. Natural graphite is classified into three types:
flake, crystalline, and amorphous. Flake graphite consists of
isolated, flat, plate like particles with angular, rounded or
irregular edges. Flakes can be homogeneously distributed
throughout the ore body or in concentrated lens-shaped
pockets. Crystalline graphite is found in veins of solid
graphitic carbon with a massive structure composed of needle
like inter-growth crystals with the long axis perpendicular to
the enclosing wall rock. In some instances, it is found adjacent
to flake graphite. However, in industry, crystalline graphite
and flake graphite are synonymous terms for material of high
graphite content, as distinguished from amorphous. The term

amorphous, however, is a misnomer because this material is
very crystalline. It is a massive form of graphite with a micro-
crystalline structure. Its crystallographic structure can only
be observed by using X-ray diffraction methods. Amorphous
graphite typically contains higher ash content than other forms
of natural graphite (Brady, 2004; Liu, 2003; Kalyoncu, 2001;
Gordon, 1995; Ahmed and Siddiqi, 1993).

According to Brady (2004), natural high-grade graphite can be
divided into two forms: foliated and amorphous. Foliated
graphite is used principally in manufacture of crucible and
lubricants, and amorphous, in that of lead pencils, foundry
facings, carbon brushes, molded parts and paint pigments.
For core assemblies in nuclear reactors, graphite of ultra pure
quality is essential (Bhima and Patnaik, 2005).

Synthetic graphite is classified into three types: primary or
electrographite, secondary, and graphite fibres. Primary gra-
phite is essentially pure carbon produced from petroleum coke
in electric furnaces and is used mainly in the manufacture of
electrodes and electric carbon brushes. Secondary synthetic
graphite more closely resembles the natural graphite in terms
of purity, but has a lower density, higher electric resistance,
and higher porosity. Graphite fibres are used mostly in the
manufacture of aerospace and sporting goods (Kalyoncu,
2001; Gordon, 1995).

Graphite is marketed in grades by purity and fineness. Number
one flake contains at least 90% graphitic carbon (Kalyoncu,
2001; Crossley and Peter, 1999). Generally prices of flake
graphite concentrates are higher than those of amorphous or
microcrystalline graphite (Kalyoncu, 2001; Gordon, 1995). As
with all natural minerals, the availability of graphite is dimi-
nishing and costs are rising. Furthermore, Pakistan is totally
dependent on foreign sources for this vital material (Bhatti
et al., 2006).
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Abstract. A laboratory investigation was made to recover high quality flake graphite from the steel making waste. The
waste, which is called Kish, initially contained 65% graphitic carbon. Acid leaching technique was employed to purify the
waste and it was completed in two steps using HCl and HF. This paper deals with the results on the optimization of
leaching parameters like acid concentration, liquid to solid ratio, time and temperature. First leaching with HCl upgraded
the Kish to 92.48% @ 99.74% recovery, while second leaching with HF further improved the grade up to 99.38% @
recovery 99.89%.

Keywords: flake graphite, acid leaching, Kish, steel waste
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Introduction
Guava (Psidium guajava L.) is a tropical fruit with appealing
taste and aroma and is abundantly produced in Pakistan. It
has many varieties and colours. Most of the produce has
yellow colour though fruit of off-white, greenish yellow,
reddish white and greenish white shades are also available in
the Northern Pakistan. Physical characteristics of the fruit
vary depending upon the variety. High amount of ascorbic
acid is found in fresh raw fruit as well as in Juices (Khan et al.,
1991; Ahmad, 1961).

There is little utilization of the fruit in commercial products,
though one report (Khedkar et al., 1982) suggests utilization
of a fraction of the fruit in jelly production. Dehydration of the
fruit has been earlier reported for its utilization in pectin and
jelly formation (Mann and Termazi, 1967). Most of the fruit is
wasted due to browning, irregular packaging or over loading
of the carriers. Shelf life of fresh fruit is very limited, approx.
ten days. The colour of fruit changes on ripening, or due to
bruising, cutting or mishandling during transportation.
Control of browning in raw apple and fresh guava juice/
concentrate through the use of polyphenol oxidase inhibitor
and the chelating agents has earlier been reported (Alizai
and Ahmad, 1997; Alizai and Rehman, 1993). For maximum
utilization of guava fruit and enhancing its shelf life, the
present work was undertaken to formulate guava products
in the forms of guava toffee and slab bars, without using
any artificial colour, flavour or preservative. Organoleptic
evaluation and nutritional analyses were also conducted to
judge the suitability of the product for human consumption.
Being natural nutritional food having vitamins, minerals
and negligible sugar as compared to the synthetic product,
available in the market, it is envisaged that this product will
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Abstract. Guava toffee/slab bars were made from guava pulp using hot air dehydration. No artificial colour, preservative or
essence was added to the product. Comparative investigation of the fresh guava pulp and the product was conducted.
Moisture, ash, soluble pectin, ascorbic acid, tannins, sugar, citric acid along with mineral contents i.e. calcium, sodium,
potassium and phosphorus were determined. Shelf life of the product was monitored for more than twelve months and
organoleptic evaluation was conducted. No change in colour, flavour or texture was observed during the storage at room
temperature.
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attract consumers in the local market as well as abroad.
Techno-economic feasibility report of guava toffee manufac-
ture has also been prepared to assist the investor, a summary
of which is given in Table 5 at the end of the text.

Materials and Methods
Guava fruit produce was purchased from the local market of
Kohat (NWFP) and transported to the laboratory. Fruit was
thoroughly washed with clean tap water and damaged or
bruised brown portions were discarded through sorting.
Pieces of good quality, wholesome parts of the ripe fruit were
made using stainless steel knives and kept in water to prevent
browning. The pieces were passed through pulper and sieve
to make pulp and to separate out the seeds and waste material.
Prior to passing the fruit through pulper, approx. 500 g pieces
were slected from the lot, sealed in polyethylene bags and
stored at -20 °C for further analysis/investigation.

Approximately 2-5% sugar (w/w) was added to the guava
slurry obtained from the pulper (brix. 13), with continuous
stirring, to enhance the sweetening. Apart from sugar, 0.2%
liquid glucose and 0.1-0.15% honey were also added with the
stabilizer; addition of honey depends upon the consistency
of the product. The polyphenol oxidase inhibitors were also
added to prevent browning and to give shining to the
product. Addition of sugar depends upon the variety of
guava as some varieties are sweeter than the other. The
mixture was thoroughly blended to a uniform consistency.
The pulp was then evenly spread in stainless steel trays,
already covered with polyethylene sheet, each tray contain-
ing 1.5 to 2 kg material. The trays were placed in thermostati-
cally controlled cabinet hot air dryer. Temperature of the
pre-heated dryer was 70 °C which was then run overnight at




