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Introduction

Industrialization is touching almost every corner of the
country, bringing with it economic benefits. Simultaneously
environmental problems are also emerging due to irresponsi-
ble and indiscriminate use of chemicals in these factories
(IPI 2000). These chemicals when reach to the environment
exert significant adverse impacts in terms of aesthetic, economy
and ecology. Inorganic salts present in the industrial waste
water become hard and make a stream undesirable for indus-
trial, municipal and agricultural usage (WHO 1972). Acids
and alkalis make a stream unsuitable for recreational use
(De 1986). Moreover, wide variety of organic matters present
in these wastes exhaust the oxygen resources of receiving
water bodies, create unpleasant tastes, odor and affect fish
and other aquatic life (Vogel 1978).

Both domestic and industrial wastewaters in Pakistan are
discharged untreated into water bodies, which pollute even
the underground potable water (Khan et al 1999a; Khan
et al 2000; Akif et al 2002). This damage can be regarded as
long lasting and irreparable. Previously, it has been reported
(Khan et al 2000; Khan et al 1999b) that the underground
water quality at these places has been deteriorated resulting
in increase in the water-borne diseases among the end users.

Due to continued discharge of industrial effluents, the Kabul
River water quality at Amangarh, Nowshera, which is about
70 km downstream to the Warsak Dam was badly affected.
The industrial effluents contributed in reducing the popula-
tion of fish Mahaseer Tor putitora (Muhammad 2004). Besi-
des, the Kabul River has been reported to be more saline due
to dumping of industrial effluents than the rivers in USA  (Khan
et al 1999a).

It has been estimated (Beg et al 1985), that only Karachi
Harbor receives total dissolved solids of the order of 376.2
metric tons, Calcium bicarbonate 162.0 metric tons, chloride
152.4 metric tons, sulfate 151.74 metric tons, calcium carbo-
nate 115.74 metric tons, Magnesium oxide 60.0 metric tons,
organic matter in TDS 47.34 metric tons and suspended solid
34.2 metric tons. The same workers also mentioned that the
suspended matters reached the coast at an average rate of
30 tons per day.

The study (GOP 1993) reveals that a number of industries in
the North West Frontier Province (NWFP) of Pakistan are dis-
charging effluents with high concentration of pollutants
varying from toxic metals and metal salts to bacteria, acids
and oils (Table 1 & 2).

The pollutants load (Table 1 & 2) indicate a high consumption
and unwise use of raw materials in the production process,
which can be reduced at source by slightly process  modifica-
tion and with less investment. According to the UNEP survey
reports (UNEP 1982), about 40 % of industrial pollutants load
in the developing countries could be reduced at the source,
which would also reduce end of pipe treatment cost.

Keeping in view  the objective of reducing waste at the source,
a detailed environmental study of a glass factory was carried
out by using the UNEP environmental audit guidelines and
pollution control measures were recommended accordingly.

Experimental

Survey. A detailed environmental survey of the mill and pro-
duction process was carried out. Flow diagram of production
process (Fig 1), material balance sheet (Fig 2) and water bala-
nce sheet (Fig 3) along with plant layout diagram (Fig 4), indi-
cating effluent sampling points were prepared.
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ENVIRONMENTAL  PROBLEMS  AND THEIR  CONTROL  M EASURES OF A GLASS

FACTORY  AT PESHAWAR (PAKISTAN )
Jehangir Shah* , A R Khan, Amin-ur-Rahman and Faridullah Khan

PCSIR Laboratories Complex, Jamrud Road, Peshawar-25120, Pakistan

(Received July 18, 2002; accepted March 25, 2004)

Detailed environmental survey/audit of a glass factory was carried out. Balanced sheets for raw materials and water con-
sumption were prepared. Environmental problems especially associated with the unwise use of raw materials were
identified and waste minimization techniques at source as well as at the end of pipe treatment were suggested. With the
implementation of these techniques, the industry improved its production and achieved the national and international
environmental quality standards.

Key words: Environment survey/Audit of industry, Balance sheet, Air and water pollution control.
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I SOLATION  AND PHARMACOLOGICAL  SCREENING OF 8-O-ACETYL  HARPAGIDE  FROM

AJUGA BRACTEOSA WALL
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8-O-Acetyl harpagide was isolated and characterized from Ajuga bracteosa Wall, a species indigenous to Pakistan.
Pharmacological screening of the compound for antibacterial, antifungal, antispasmodic, cardiotonic and antipyretic
activities was carried out. The compound was found effective against a number of human pathogenic bacteria and fungi.
Antispasmodic and cardiotonic effects elicited by the compound were also found. The compound also exhibited
antipyretic activity when administered in the higher doses.

Key words: Ajuga bracteosa wall, 8-O-Acetyl harpagide, Pharmacological screening.

Introduction

Ajuga bracteosa Wall is a perennial herb, distributed in West-
ern Himalayas from Kashmir to Nepal ascending to an alti-
tude of 7000 ft. (Manjunath 1948; Gupta 1968). The leaves are
reported to be diuretic, stimulant and used as a substitute for
cinchona (Manjunath 1948; Chopra et al 1956). The plant is
also reported to possess cardiostimulant action in animals
and anticancer activity in rats and mice. (Patel et al 1962;
Dhar et al 1968). A number of saturated and unsaturated
acids (Bhakuni and Kaul 1961) and unsaturated ketones
(Bhakuni et al 1990), insect antifeedant diterpenes and insec-
ticidal diterpenes (Kubo et al 1976; 1980 and 1982) have been
isolated from aerial parts of A. bracteosa. Because of phar-
macological importance of the plant species, studies were
undertaken for the isolation of iridoid glycosides from
A. bracteosa wall, a species indigenous to Pakistan and
different pharmacological activities of 8-O-acetyl harpagide
have been carried out.

Experimental

Materials. Plant material (with roots) was collected from
village Nilgram, Swat in August 1990 and was identified
against voucher specimen deposited at herbarium of PCSIR
Laboratories Complex, Peshawar. All the solvents and chemi-
cals used were of BDH analytical grade. Sabouraud Dextrose
Agar, DMSO, Adrenaline hydrochloride, Miconazole,
Ketoconazole and Acetylcholine were obtained from
Fluorochem Ltd. and Aldrich Chemical Co. Ltd. For biologi-
cal assay culture media were obtained from HEJ Research

Institute of Chemistry, University of Karachi. For pharmaco-
logical work, experimental animals were obtained from the
PCSIR animal house. Ampicillin and acetylsalicylic acid were
purchased from the local chemist shop.

For TLC precoated silica  gel G60, F254 plates (0.2 mm thick,
Merck) were used. Melting point was determined using elec-
trothermal apparatus and uncorrected. The IR Spectra were
recorded in KBr disc on Schimadzu IR 460 Spectrophotom-
eter. Mass spectra were recorded on varian MAT 311-A Mass
Spectrophotometer at 70 eV. 1H-NMR were recorded on Bruker
AM-300 NMR Spectrophotometer in DMSO-d6 at 300 MHz.

Method. The air dried powdered plant material (150 g) was
extracted successively with hexane, chloroform and ethyl ac-
etate. The ethyl acetate was concentrated in vacuo and then
cooled to room temperature. Precipitate formation occurred.
The crude precipitated material was filtered and then sus-
pended in ethyl acetate with stirring and shaking. Drop wise
addition of methanol along with heating resulted in dissolu-
tion of the solid. The solution was allowed to stay at room
temperature for crystallization. The crystals were filtered and
re-crystallization procedure was repeated a couple of times to
obtain pure white flaky crystals with m. p. 143-144°C. The com-
pound was identified as 8-O-acetyl harpagide. The final yield
was 1.9 g (1.27%).

Fungicidal bioassay. The assay was conducted in accor-
dance with the method of Brass et al (1979). During the assay,
Miconazole and ketoconazole were used as standard reagents.
Different concentrations of 8-O-acetyl harpagide, miconazole
and ketoconazole ranging from 100 µg/ml to 250 µg/ml were
prepared in DMSO. These solutions were further diluted with*Author for correspondence
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Introduction

Metal - semiconductor diodes had been studied in various
forms and found to exhibit Ohmic characteristics. The
behavior of most of these contacts has been reported to be
reliable and reproducible. One basic property is that Ohmic
contacts neither undergo electro migration under high
electric fields nor modify active structure characteristics
during device operation. Several ways of achieving Ohmic
contacts have been identified. A layer of heavily doped
semiconductor immediately adjacent to the metal, so that the
depletion region in the semiconductor becomes so thin that
field emission dominates, hence the contact is Ohmic. The
introduction of a recombination centre near the metal-
semiconductor interface and having a negligible potential
barrier at the metal-semiconductor interface are forms of making
Ohmic contacts (Froeanf et al 1982; Oberafo 1994; Ndukwe
1998).

Most of the diodes investigated are in thin films and as a
result, different properties of such films have been studied
(Salau et al 1985; Astrova et al 1985; Noboru et al 1988; Omar
1997; Oluyamo 1999, 2003). It had been shown that room
temperature inter diffusion of Au/Ge thin film significantly
lead to increase in leakage current thereby increasing the
conductivity of Ge film (Mgbenu 1979). In addition, the
electrical and electrolytic behavior of some materials were
extensively studied at room temperature (Oluyamo et al 2000).
The study showed evidence of the dependence of
conductance on temperature.

The electrical properties of annealed and unannealed Al-Ge
thin films are investigated in this study. Four samples were
used labelled S1-S4. The required pattern of the film was
obtained with the aid of mica mast while the nature of the film
contacts was determined using the current - voltage
characteristics at room temperature.

Experimental

The mica mask used to generate the required pattern were first
cleaned with soap detergent and rinsed in distilled deionized
water. The masks were then ultrasonically agitated in
successive baths of trichloroethylene, acetone and ethyl
alcohol for 20 min each. Similarly, the substrates (microscopic
glass slide) were boiled in chromic acid and rinsed in distilled
deionized water. This was followed by ultrasonic cleaning as
described above. After cleaning, the masks and slides were
left to dry. They were then positioned in the chamber of an
Edwards model 306 coating unit.

Aluminium films of thickness 1000A0 were first evaporated on
all the four substrates from a tungsten filament while
Germanium films of thickness 500A0 and 1000A0 were then
evaporated on two each of the Aluminium films. Two of the
samples, one of Germanium film of thickness 500A0 and the
other of thickness 1000A0 were further enclosed in an annealing
chamber and annealed to about 400°C for 30 min and allowed
to cool down gradually for 3 h after the power was switched
off. The annealing temperature was determined with the aid of
a copper-constantine thermocouple attached to the base of
the samples. After annealing, all the samples were further

ELECTRICAL  PROPERTIES OF ANNEALED  AND UNANNEALED  AL-GE THIN  FILM

COUPLES

S S Oluyamo

Department of Physics, The Federal University of Technology, PMB 704, Akure, Nigeria

(Received May 23, 2002; accepted April 29, 2004)

Pak. J. Sci. Ind. Res. 2004 47(3) 180-182

The electrical properties of annealed and unannealed Al-Ge thin films had been investigated at electric field values 0.1
- 0.85V/m. Measurements of current - voltage characteristics were obtained at a room temperature. The results of the
study showed linear J - V relationship over the voltage range. Annealing changes the electrical properties of the films.
As the conductance and barrier heights of annealed samples increase, the saturation current density reduces. Hence a
more conducting junction may be obtained from the same metal-semiconductor contact by annealing the sample to a
reasonable temperature without loss of surface parameter. In addition, the thickness of the sample also affected the
electrical properties of the films.

Key words: Electrical properties, Al-Ge, Thin films, Conductance, Annealing, Barrier height, Saturation
current density.

E-mail: oluyamos@yahoo.com

180



Pak. J. Sci. Ind. Res. 2004 47 (3) 183-186

PRODUCTION  OF ALUMINIUM  SULPHATE  AND UTILIZATION  OF CLAY  RESIDUE FROM

KAOLINITE  CLAY

Muhammad Akif* and Muhammad Zubair

PCSIR Laboratories, Jamrud Road, Peshawar, Pakistan

(Received  October 20, 2001;  accepted May 19, 2004 )

Preparation of aluminium sulphate from Kaolinite clay has been studied by calcinations with sodium chloride followed by
sulphuric acid extraction. The calcination was carried out at 850 - 900°C for 3 h. The maximum recovery of alumina
extracted as aluminium sulphate has been determined both on laboratory and pilot plant scale. The utilization of clay
residue as an active puzzolanic material is discussed in this investigation.

Key words: Kaolinite, Aluminium sulphate, Clay residue.

Introduction

A clay may be a good source of alumina and hence of alu-
minium compounds. It is essentially a fine-grained argillaceous
material. Chemical analysis had shown that such materials
were composed in general of alumina, silica and water, with
iron, alkalies and alkaline earths also some times present in
varying amounts (Ingerson  1960).All the clayey minerals are
hydrated alumino-silicates with alumina content varying from
20 ~ 76% (Gillott 1968).By the action of intense heat these
hydrated alumino silicates in argillaceous sediments may be
dehydrated and converted into anhydrous alumino-silicates
or into corundum (Al2O3) or other mixed oxides with a result-
ing increase in the alumina content of the rock (Grim 1953).In
addition to the clay minerals some clays contain varying
amount of so-called non-clay minerals such as quartz, calcite,
feldspar and pyrite (Bates 1960). Also many clay materials
contain organic material and water soluble salts.

High alumina clays are mostly found in the province of Punjab
mainly in Mianwali, Sargodha and Attock Districts (Shah 1980;
Moosvi et al 1974). These deposits are extensive and quite
suitable for alumina extraction. In Kala Chitta range, high alu-
mina clay deposits from Bagh Nilab, Chhoi, Surg, Boota and
Akhori (all in district Attock) have been estimated to be about
47 million long tons (Moosvi et al 1974). This estimate is based
on the outcrop of clay and no drilling to any notable depth
had been made.

The theoretical composition of  kaolinite minerals Al2O3, 2SiO2,
2H2O expressed as oxide is SiO2 , 46.54%  Al2O3 

, 39.50% and
H2O , 13.96%. Much research has been carried out on a
variety of processes for extracting alumina from clay. There

are five major processes that have been investigative exten-
sively for extracting aluminium from clays (1). Acid process
(2) Ammonium Sulphate process (3) Lime-sinter process (4)
Lime-soda-sinter process (5) and Electro thermal process (Grim
1962).The evaluation of some Pakistani clays has already been
done (Ahmad et al 1964). Some details of the DTA and X-ray
techniques have been reported in early papers (Faruqi et al
1965; Faruqi 1966).

The chemical analysis, mineralogical composition, DTA and
X-ray properties of the raw and the washed representative
samples of  kaolinite have been determined (Faruqi et al 1967).
Hjra et al (1989) studied preparation of alumina from bauxite
by calcinations with sodium carbonate but these studies were
confined to the bench level. Shah Alam et al (1995) prepared
commercial grade aluminium sulphate from indigenous Baux-
ite by sulphuric acid using lead lined vessel. The presence of
objectionable quantities of free acid and iron were a problem.

A number of studies have since then been conducted on the
extraction of alumina from clay by sulphuric acid treatment.
Results of such investigations are mostly covered by patents
(Mellor 1917; Erwine et al 1928; Lewis 1936). However, infor-
mation regarding the basic line of treatment of clays with
sulphuric acid is available in literatures (Dodoner et al 1970;
Dubnil 1947; Walthal et al 1945; Biswas et al 1965).

The present work was therefore undertaken to provide rel-
evant information to prepare aluminium sulphate from kaolin-
ite type clays. Where other studies have been based on direct
acid leaching or lime /soda lime sintering prior to leaching, our
approach lies on sodium chloride sintering before acid extrac-
tion. This has the advantage due to sodium chloride being
more efficient flux than lime and cheaper than soda ash. More-
over, utilization of clay residue obtained as a by-product of

*Author for correspondence. House No. 19, Tatara Road,Rahatabad,
Palosi Road, Peshawar
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ANALYTICS  AND KINETICS  OF CRYSTALLIZATION  OF MAGNESIUM  SULPHATE  FROM

SEA BITTERN , THROUGH SUPERSATURATION

Farzana Azmat*, Mohammad Adil, Syed Naeem Mahmood and Nayeemuddin

PCSIR Laboratories Complex, Karachi-75280, Pakistan

(Received February 1, 2003; accepted May 22, 2004)

Experimental part of the studies consist of change in concentration of magnesium sulphate against time of its crystallization
from sea bittern during chilling. The said data is represented by characteristic straight lines, the slopes(s) of which give the
numerical value of kinetics of reaction (Kinetic constant) suggesting that the reaction is of zero order. It is observed that in
case of normal bittern the kinetic constant is influenced by the % magnesium sulphate which in turn depends on quality of
raw material/weather conditions. Nevertheless, in case of any treatment such as heating and reconstitution of sea bittern,
the kinetics constant indicated to depend on the ratio of magnesium sulphate to magnesium chloride. Statistically, the data
found to be normally distributed, consistent and free from systematic errors. The calculated values of (i) intercepts have
been observed to be very close to actual values. In case of verification factor, the change in calculated values found to be
+8% to -11% of ideal values. The theoretical portion comprises of comprehensive treatment of energy balance/overall
energy balance equations(s), their transformation to different standard straight lines consisting of bivariates, namely
concentration/temperature, concentration/time and temperature/time. Subsequent manipulated of the intercepts/slopes of
the lines led to derive important relationships such as heat of crystallization and overall heat requirement of the process.
Further, the significance of the parameters/terminology involved in the process, have also been appropriately elaborated.
Furthermore, the relationship amongst the slopes of three combinations of variables has led to conceive a new term being
called ‘verification factor’, which under ideal conditions should be unity and the departure from which would be the
indication of different types of errors.

Key words:  Sea bittern, Supersaturation, Verifaction factor.

Introduction
The present work mainly concerns with the kinetics of
magnesium sulphate from sea bittern through chilling.
However, it also deals with the comprehensive treatment of
energy balance / overall energy balance equations, considering
all the three combinations of variable,   namely  concentration /
temperature, concentration / time and temperature / time.

i). The data regarding concentration of Mg SO
4
 / time of crys-

tallization, obtained from earlier work (Beg  et al 1986,1989;
Nayeemuddin et al 2000b) is presented through (Fig. 1a - 1d)
and linear regression of the said plots comprising (a) slopes in
respective cases (b) intercept that corresponds to initial con-
centration alongwith its actual values determined analytically
(c) verification factors have been appended in (Tables 1a -1d),
whereas (d) the statistical data in respect of slopes and verifi-
cation factors are shown in the Table 2.

ii).  Comprehensive treatment of energy balance/over-all
energy balance equations, and their treatment/transformations
to the three bivariate alongwith detailed manipulation of the
respective intercepts/slopes are discussed in the following
paragraphs.

Mathematical formulation of energy balance/Overall
energy balance equations. During low temperature
crystallization (ignoring the radiation and vaporization losses)
total heat to be removed from a batch crystallizer may be given
by the following equation (Perry 1950):

Q = m Cp (ti - tf ) + mHc (Ci - Cf ) .......................................(1)

The heat that could be removed(during crystallization through
cooling) from any system by external means may be estimated
by the following relationship:

Q' = UiAi∆tave 
(θb) .............................................................(2)

When the thermal equilibrium is attained, Q and Q' become
identical, and thus we would have:

m Cp  (ti - tf ) + mHc (Ci - Cf ) = UiAi∆tave 
(θb) .................(3)

The above equations (1) and (3) have been reported in terms
of terminal conditions, whereas, in order to facilitate their fur-
ther treatment as an analytical equation, it would be impera-
tive to express the same in terms of variables involved, as
given below:

m Cp (t - t' ) + mHc (C - C' ) = Q .......................................(4)* Author for correspondence
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Introduction
Extensive deposits of dolomite are found in the Upper Indus
Basin of Pakistan (Kazmi and Abbas 2001). In the Lower Indus
Basin, deposits of dolomite are limited to Jhimpir and the ad-
joining areas. Dolomite mineralization is confined to the lower
beds of Laki Limestone Unit, the uppermost member of Laki
Formation of Ypresian age, in the eastern foothills of southern
Kirthar Range.

The process of dolomitization creates the scenario for pos-
sible hydrocarbon reservoirs with high porosity and improved
capillary properties. Dolomite can also serve as host for
Mississippi Valley-Type sulphide ores (Beales and Hardy 1980;
Buelter and Guillmette 1988). Dolomite itself serves as an
excellent commodity in various applications in metallurgy,
refractory material, agriculture and building material.

The origin of dolomite has been a matter of discussion for a
long time in sedimentary geology. It is a complex mineral and
difficult to be synthesized in the laboratory. Purser et al (1994),
Mresah (1998), Burns et al (2000), Cioppa et al (2000), Teal
et al (2000), Yoo and Shelton (2000), Railsback and Hood
(2001) are few examples of recent work on the origins of dolo-
mites. The present study is focused on the study the trace
element geochemistry and petrography of the Jhimpir dolo-
mite deposit. Based on these studies and field relationships a
genetic model for dolomitization is suggested.

Materials and Methods
Three sections namely Quarry, Road and North were sampled
to evaluate the extent of dolomitization (Table 1). Samples
were crushed to 10 mm size using Jaw crusher and pulverized
(-200 mesh) in a Tema mill for chemical analysis. One-gram air
free sample was treated with hot concentrated hydrochloric
acid. The solutions were analyzed for Mn, Fe, Sr, Na, K and Zn
using a Hitachi Atomic Absorption Spectrophotometer, model
Z-8000, at the Pakistan Council of Scientific and Industrial
Research Laboratories, Karachi. Insoluble residue (IR), com-
bined oxides (R2O3) and loss on ignition (LOI) were deter-
mined gravimetrically. Calcium and Mg were measured by
EDTA titration.

Thin sections of dolomite were studied with the help of a
photographic microscope (Laborlux POLS). Photomicro-
graphs of the selected samples were done with the help of
Photoautomat Wild Leitz (MPS46).

Location and accessibility. The study area is situated at 2
km west of Jhimpir railway station in the district of Thatta. The
area is accessible from Karachi both by Super Highway and
National Highway. On Super Highway a link road turns to-
wards Jhimpir at 94 km from Karachi.

General geology. The study area lies in the southern ex-
tension of the eastern foothills of the Kirthar Range. The area
has a low relief, of ~30 m above the local ground. Numerous
small ridges are scattered in the area. Tertiary sedimentary
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PETROGRAPHY, TRACE ELEMENT GEOCHEMISTRY, AND DOLOMITIZATION MODEL -
JHIMPIR DOLOMITE, SINDH, PAKISTAN
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Dolomites of Jhimpir area have been examined petrographically and geochemically to observe and characterize the
process and extent of dolomitization. These are petrographically classified as calcitic dolomite and dolomitic lime-
stones. The texture of dolomite is idiotopic. Most of the dolomite rhombohedrons are fine to medium grained and zoned.
The replacement of biomicritic carbonate rocks (Laki Limestone of Early Eocene age) by Mg and Fe-rich solutions is
observed in thin section. Major and trace elements have been analyzed in order to assess the compatibility of these
elements with dolomite. The average MgO content in the samples close to small fault is between 16 and 17 % and
decreases from the fault outwards, down to 5 to 4 %. The Fe, Mn, Na and K contents exhibit a positive correlation with
increasing dolomitization, whereas, it correlates inversely with Sr. This paper provides evidence that the dolomites of
the Jhimpir area are derived from epigenetic replacement.

Key words: Dolomite, Petrography, Geochemistry, Dolomitization model.
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L ARGE AMPLITUDE  PULSED VOLTAM -
METRY  OF 4-CHLOROANILINE
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The electrodimerization mechanism of 4-chloro and 4-bromo-
aniline were studied in un-buffered dimethylformamide
(DMF) medium. By combined application of conventional
and fast voltammetry (100 kV s-1 range), the primary radical
cation intermediates, formed by the one electron oxidation of
each 4-haloaniline were characterized. The overall reaction
path involves a dimerization via an N-C bond formation and
de-halogenation at the para position. A detailed mechanistic
study demonstrates that this proceeds through a fast rever-
sible deprotonation of the primary radical cation followed by
the subsequent N-C bond formation between the resulting
radical and its parent radical cation which is the ratedeter-
mining step of the sequence (e-p-RRC kinetic sequence). The
effect of a relatively strong, but weakly nucleophilic base,
2,6-lutidine, was also studied and confirmed the involvement
of the fast deprotonation pre-equal. The fast voltammetric
experiments, were simulated and the apparent rate constants.
For the overall deprotonation dimmerization sequence obtai-
ned from peak potential shift analysis were confirmed
(Amatore et al 1999).

The anodic oxidation of 4-chloroaniline (I ) was studied by a
potentiodynamic method on smooth platinum electrodes. The
current potential curves showed only one oxidation maximum.
The shapes of the curves did not change with the concentra-
tion of I or of the H+ nor with temperature. Only the value of
the current density maxima varied. The peak potential moved
to more positive values with the increase of the H+ concen-
tration. In all cases the order of reaction was < I, indicating a
radical mechanism (Branzoi et al 1982).

The oxidation of 2,4,6-tribromoaniline (I ) in MeCN (con-
taining. LiClO

4
, H

2
O and sometimes MgO to N-(2,4,6-

tribromophenyl)-3, 5-dibromo-p-benzoquinonediimine (II )
and 2, 2´, 4, 4´, 6, 6´-hexabromoazobenzene (III ) in various
proportions. Addition of MgO or lutidine increases the pro-
portion of (III ) formed. The nature of the initial stage of the
anodic oxidation was discussed, and that of a redox system,

appearing at a potential less than that required for the oxida-
tion of (I ), was shown (Cauquis et al 1969).

The electrochemical oxidation of 2,4-dibromo-6-methylani-
line and 4-bromo-2,6-dimethylaniline in aqueous sulfuric acid
solutions at concentrations higher than 1.9 mol/dm3, at a pla-
tinum electrode, has been studied by rotating disk electrode,
cyclic voltammetry (CV) and controlled-potential electrolysis.
A single oxidation process (1a) was found for 2,4-dibromo-
6-methylaniline  up  to  5.0 mol/dm3  acid once whereupon it
displays second oxidation process (2a). The p-benzoquinone
2,3-dibromo-6-methyl-2,5-cyclohexadiene-1,4-dione was
obtained as the final product of process (1a). For 4-bromo-2,
6-dimethylaniline, however, two different oxidation processes
were always found, depending on the acid medium. In solu-
tions of acid concentration lower than 3.0 mol/dm3 the first
process (1b) was followed by process, corresponding to the
oxidation higher acid concentration both processes overlap,
the composite process being observed as well as the second
oxidation process. The final product of process is the dimmer
4-(4´-bromo-2´,6´-dimethylphenylimino)-2,6-dimethyl-2,5-
cyclohexadiene-1-one. The CV results showed that this
methylaniline and then the final para-benzoquinone obtained
after exhaustive electrolysis proceeded from its hydrolytic
degradation. The reaction mechanism and limiting steps were
suggested. The role of protonation acid hydrolysis in the
oxidation was described (Arias et al 1990).

The electrochemical oxidation of the 2,4-dibromoaniline in
aqueous H

2
SO

4
 at concentrations > 1.0 mol/dm3, at a plati-

num electrode, was studied by using a rotating-disk electrode,
cyclic voltammetry and controlled potential electrolysis. A
single oxidation process was found at acid concentrations
< 6.5 mol/dm3. At higher acid concentration, a second oxida-
tion process was also observed < 12.0 mol/dm3 acid concen-
tration, whereupon, it overlapped with the first process. Both
processes were controlled either by diffusion or by adsorp-
tion depending on the tested medium. The electroactive spe-
cies of the first process was always monoprotonated form
(Ar-NH

3
)+. This specie oxidized in a 2-electron step to form

the (Ar-NH
3
)3+ cation. Deprotonation of this cation and sub-

sequent hydrolysis of the generating species gave the corre-
sponding p-benzoquinonimine, which further hydrolyzed to
bromo-p-benzoquine. Two additional redox pairs obtained
in cyclic voltammograms were ascribed to the reduction equal
of the two last compounds. After long electrolysis times, the
bromo-p-benzoquinone was hydrated to the 3-bromo-1,2,4-
benzenetriol and a new additional redox pair found in cyclic
voltlammograms following electrolysis experiments was
attributed to the oxidation equal of this product. The loss of
two protons from the benzene ring of the (Ar-NH

3
)3+ cation

Pak. J. Sci. Ind. Res. 2004 47(3) 205-208

Short Communication

205

bPresent address



FEASIBILITY  OF REDOX REACTIONS

THROUGH FORMAL  REDOX POTENTIAL

VALUES
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In a complexation reaction, where one or more of the compo-
nents of the redox couple are involved, it is very difficult to
have the exact knowledge of the activities to determine the
standard redox potential values. Therefore, at specified con-
centration Nerst equation may be modified to calculate the
formal potential by replacing the activities to concentrations
(Braun 1985). The various parameters exploited for facilita-
ting such reactions have been complexation of the reacting
species, nature of acid or base and pH, formation of hydroxo
complexes with metal ions, formation of hydronium salt of
anionic metal complexes (Bailer et al 1973; Farrukh and Naqvi
2002; Kimura 1999). In addition to that, the factors described
below also alter the respective standard redox potential val-
ues. (1) Eo  decreases with increasing the oxidation number of
an element due to an increase in ionization potential. (2) Eo

also decreases within a period as ionization potential increases
with increasing atomic number. (3) Ionization potential values
of the transition metal series increase with increasing atomic
number, accordingly Eo values get decreased within a period.

Redox potential values are the indicators of stability or insta-
bility of metal ions and these get altered as the nature of the
medium and the species being dissolved is varied (Ayodele
et al 2000; Cotton and Wilkinson 1980; Dindi and Sudarsan
2001). Thus the redox potential values are expected to decre-
ase or increase as the metal ion stabilizes or destabilizes itself
through chemical interactions in the medium. If we consider
the following half cells involving +3 and +2 oxidation states of
iron of the Ferric / Ferrous, Ferricyanide / Ferrocyanide and
Ferriphenanthroline / Ferrophenanthroline systems (Weast
1980-1981),

1) Fe3+ + e-           Fe2+ Eo = 0.771 V
2) [Fe (CN)

6
]3- + e-            [Fe (CN)

 6
]4- Eo = 0.358 V

3) [Fe (phen)
3
]3+ + e-                 [Fe (phen)

3
]2+  Eo = 1.147 V

*Author for correspondence; E-mail:akhyar100@yahoo.com

It can be seen that the redox potentials of all these half-cells
are different. Equilibrium 1 involves bare iron (III) whereas
equilibrium 2 pertains to same oxidation state of iron complexed
with CN

_

 ion. These two half-cells do not have same redox
potential. This is because the oxidized form (left hand side of
equation 2) gets stabilized through interaction with CN

_

 ion,
as compared to the reduced form (right hand side of equation
2) and that the redox potential of equation 2 is less than the
value shown in equation 1 where no such chemical interaction
has taken place. On the other hand when iron(III) complexed
with phenanthroline, it gets destabilized as compared to re-
duced form of the same complex (equation 3) and when it is
without such chemical interactions (equation 1), its redox
potential gets enhanced. The quantum of variation of redox
potential values largely depends upon the nature of the ligands,
interacting with the either of the oxidizing or reducing species
involved in the redox equilibrium (Jeffry et al 1994).

However, it is very important to note that formal redox poten-
tials rather than standard redox potentials are to be conside-
red when one tries to establish the feasibility of any electron
transfer process. This can be illustrated by considering the
two half cells of Ferricyanide/Ferrocyanide (equation 2) and
iodine/iodide systems.

4) I
2
 + 2e-           2I-  Eo = 0.54 V

At standard conditions (considering standard redox poten-
tial values) iodine would oxidize Ferrocyanide whereas, in 1 M
HCl (considering formal potential values, i.e. at 1 M specified
concentration) Ferricyanide / Ferrocyanide system has poten-
tial of 0.706 V which leads to the reverse reaction of iodide ion
with Ferricyanide.

Ferrophenanthroline [Fe(phen)
3
]2+ was prepared by adding

ligand (Phenanthroline) in slight excess to avoid mono or bi
complex formation, to ferrous ammonium sulfate solution of
required concentration, resulting into a wine red solution of
Ferrophenanthroline. All acids (A.R. grade, Merck) were stan-
dardized with standard NaOH (NaOH was standardized with
oxalic acid prior to use) and were diluted to appropriate dilu-
tions of 0.5 M, 1.0 M and 1.5 M. FeCl3 

.6H2O and K4[Fe(CN)6]
(A.R. grade, Merck) were used for the measurement of poten-
tials of Fe3+ / Fe2+ and [Fe(CN)6]

3- /  [Fe(CN)6]
4-  systems. Sod-

ium thiosulfate, Na2S2O3, was standardized iodometrically
(Jeffry et al 1994).

The stock solutions of each were prepared having a concen-
tration of 0.1M in 0.5M, 1.0M and 1.5M of each acid. The stock
solutions were subsequently diluted to 1x10-3M concentra-
tions with standard solutions of each acid.

25 ml of FeCl3 (1x10-3 M) was taken in a beaker and the burette
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PROXIMATE  COMPOSITION , MINERALS CONTENT  AND FUNCTIONAL  PROPERTIES OF CRICKET

(ACHETA spp.)

F O Abulude
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(Received  February 11, 2002;  accepted March  25, 2004).

Proximate composition, minerals content  and functional properties of field cricket (Acheta spp) were analyzed using
standard methods. The result of the proximate content (%) was as follows: crude protein (39.9±0.40), crude fibre (5.2±0.1),

carbohydrate by difference (39.9± 0.1) and energy (46.7Kcal). The predominant mineral was potassium and zinc was the

least. The functional properties (%) ranged as follows: Water absorption capacity (100), oil absorption capacity  (205.6),
oil emulsion capacity (75), foaming capacity (28), least gelation capacity (10). Foaming stability was low and collapsed
after 240 min. Emulsion stability was high. The result suggests that cricket is a good food formulation medium.

Key words: Minerals, Acheta spp, Crude protein, Crude fibre, Foaming stability

Introduction

Crickets  belong to the family Gryllidae and are commonly
called field crickets. They are found throughout Africa, South-
ern Europe and parts of Asia. The adult cricket  is either brown-
ish or blackish in color with a body length of 2-3 cm. They are
ominivorous. In the night they make horrible noise which gives
endless hours of displeasure to those living at the surround-
ings like variegated grasshopper (Hill 1987).

There are no information about the proximate chemical com-
position or minerals contents and functional properties of
cricket which could be used to assess its value in the food
industries. Therefore, this paper reports the results of investi-
gation on cricket (Acheta spp).

Materials and Methods

The cricket sample was collected at Federal College of Agri-
culture, Akure, Ondo State, Nigeria. It was washed in dis-
tilled water and dried in an oven at 60°C, dry milled and stored
for prior analysis. The ash and moisture contents were deter-
mined using air oven and dry ashing methods of Pearson
(1976). Minerals content was determined using Vogel’s method
(1962). The sample was analyzed for crude protein and crude
fat according to the methods in AOAC (1995). The analysis
of total energy was calculated according to methods reported
by  Manzi et al  (2001). The functional properties were deter-
mined using the methods reported for African Yam Beans
(AYB), (Oshodi et al 1997).

Results and Discussion

The data in Table 1 depicts the proximate and minerals com-
positions of the cricket sample. The moisture content (16%)

was low. This means that the growth of micro-organism would
be hindered and storage life of sample would be high. The
crude protein was 39% and compared with those reported for
grasshopper and raw termite (Olaofe et al 1998).  The high
crude protein is an indication that the sample is ideal in food
formulations. The fat content was high (20%) this is also an
indication of good source of oil. The energy value of 467.6
Kcal was not in agreement  with results recorded for livestock
dungs fed to pigs (Abulude et al 2002). This result suggests
that cricket could be exploited in food formulations as an ex-
cellent source of energy. The minerals contents were reason-
ably high and may satisfy the nutritional needs of the conusmers
(Oshodi 1992).

The results obtained for some functional properties are shown
in Table 2. The results are as follows (%): Water absorption
capacity (100), oil absorption capacity (205.60), oil  emul-
sion capacity (75), foaming capacity (28) and least gelation

Table 1
Proximate (%) and minerals (mg / 100g) compositions

of cricket sample

Proximate                                 Minerals

Crude protein     39.00 ± 0.40 Calcium 52.00± 0.45
Crude fat             20.00 ± 0.20 Sodium 96.50± 0.02
Crude fibre           5.20 ± 0.10 Phosphorus 22.00± 0.10
Moisture            16.20 ± 0.10 Iron 5.50 ± 0.05
Ash                        2.90 ± 0.10 Copper 10.20± 0.05
Carbohydrate Potassium 100.50± 0.10
(by difference) 39.90 ± 0.10 Magnessium 10.80± 0.02
Energy (Kcal) 467.60 ± 0.02 Zinc 0.40± 0.30
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Introduction

Ciprofloxacin is introduced in 1980, as broad spectrum an-
tibiotic. It belongs to the fluoroquinolone class of antimi-
crobial agents. The quinolones uniquely inhibit the repli-
cation of DNA by interfering with the action of DNA
gyrase. This  enzyme is responsible for coiling and super-
coiling of the DNA within the cell. When this enzyme is
inhibited, DNA transcription, which results in protein syn-
thesis, and DNA replication which results in cell division
are inhibited (Kidwai et al 1998).

Most gram negative bacteria are highly susceptible to this
agent in vitro whereas gram positive bacteria are gener-
ally susceptible or moderately susceptible. The quinolones
are bactericidal but are not effective against anaerobes.
Ciprofloxacin is particularly useful in treating infections
caused by multiple resistant bacteria. It is an alternative to
more toxic drugs, such as the aminoglycosides, or drug
that require parentral administration. (Harvey and Pamela
1995).

Ciprofloxacin is a good alternative in a wide variety of situa-
tions such as lower respiratory tract infections, complicated
urinary tract infections, gastrointestinal, skin and bone infec-
tion and sexually transmitted diseases.  (Davis et al 1985). It
has good bioavailability and pharmacokinetic profile, large
apparent volume of distribution showing concentration in

several compartments. Renal unmetabolized excretion is the
primary route of elimination.

Ciprofloxacin is currently enjoying wide acceptance and us-
age in Pakistan, however it is observed that investigation in
all aspects of the pharmacokinetics of all clinically relevant
quinolones have been carried out in drug exporting coun-
tries.  In these studies considerable variation of the pharma-
cokinetic of parameters in men have been observed (Nawaz
and Shah 1985; Nawaz 1994) because the genetic make up of
men and animals, nutritional and environmental conditions
are entirely different among drug importing and exporting
countries. Pharmacogenetic variations may effect the
biodisposition and fate of drugs that are extensively metabo-
lized. Several studies have shown that pharmacokinetic
behavior, renal clearance and urinary excretion of the investi-
gated drugs were different under indigenous conditions when
compared with the values  given in literature. (Nawaz and
Shah 1985). Thus these variations warrant depiction of thera-
peutic standards and dosage regimen on the basis of indig-
enous investigation.

Microbiological assay and HPLC ( Joos et al 1985; Catchpole
et al 1994) has been  used to quantify ciprofloxacin in biologi-
cal fluids. Both methods are reproducible and accurate but
HPLC is recommended due to the presence of microbiologi-
cally active metabolites.  It gives exact concentration of drug
in sample so a precise method is evaluated to work in the
conditions of individual labs.

SINGLE -DOSE PHARMACOKINETIC  STUDY OF CIPROFLOXACIN  AFTER ORAL  ADMIN -
ISTRATION  TO THE HEALTHY  FEMALE  VOLUNTEERS

Farzana Bashir*, Muhammad Nawaz, Rakshanda Nawaz and Ishrat Ijaz

Centre for Environmental Protection Studies, PCSIR Laboratories Complex, Lahore-54600, Pakistan

(Received October 15, 2002; accepted April 21, 2004)
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The disposition kinetic of ciprofloxacin was evaluated in 10 adult healthy female volunteers. Appropriate mathematical
model was applied for the estimation of the basic pharmacokinetic parameters because the statistical tests and profiles
formed the basis for accepting or rejecting a proposed model.  After single oral dose of 500 mg ,the blood samples were
collected and ciprofloxacin concentrations were determined in serum by High Performance Liquid Chromatography.
The mean value of plasma elimination half life (t ½) was estimated as 4.08 ± 1.3 h, maximum plasma concentration  (C
max) was 1.56 ± 0.49 mg/l  obtained at  mean value of  ( Tmax) 2.11 ± 1.9 h.  The average value of area under the curve
was 8.96 ± 7.70 h-mg/l and is calculated from to to tα, while the average absorption rate constant was 1.56 ± 1.84 l/h.
The average value for clearance was 78.08 ± 41.36 l/h.  Volume of distribution and mean resident time showed an average
value of 197.0 ± 98.88 litre and 4.82 ± 4.22 h, respectively. There was a significant deviation from the literature trends
in respect to Vd and clearance.So this study supports the need for comprehensive evaluation of drug under indigenous
conditions to obtain pharmacokinetic parameters on which the rational dosage regimens of drug could be based.

Key words: Ciprofloxacin,Pharmacokinetics ,HPLC.
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PREPARATION  AND SHELF  LIFE  STUDIES OF EUGENIA  JAMBOLANA (JAMUN) LEATHER
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Eugenia jambolana (Jamun) leathers were made from jamun pulp with and without jamun seeds using solar with electric drying.
Comparative investigation of jamun pulp and its products were conducted in terms of moisture, total soluble solids as degree
brix, pH and pectin. Shelf life of the products were monitored for more than six months. Very slight change in color, flavor and
texture in two of the products during storage at 15°C was observed. The Microbiological study revealed the absence of molds and
coliforms. The total bacterial counts were 5-15 Cfu/g  and 15-50 Cfu/g values for initial and at the end of shelf life, respectively.

Key words: Eugenia jambolana, Product, Shelf life, Antidiabetic candy.

Introduction

Eugenia  jambolana (Jamun) are small purple plums that have a
very sweet flavor, turning  slightly astringent on the edges of
the pulp, as the fruit becomes mature. These are perishable fruits
and are known to be rich in sugar, mineral salts, vitamin C, antho-
cyanins, flavonoids and other useful ingredients (Suzanne 2003).
Fruits seeds are known to have antidiabetic effects (Grover et al
2000; Vikrant et al 2001). The fruit can be used as an appetizer,
antiemetics and antidysentric (Saeed 1972). Despite of these
healing properties there seems to be no utilization of fruit in
commercial products such as jams, jellies and health drinks.

Keeping in veiw for maximum utilization of jamun fruit and to
extend its shelf life, jamun leathers of different composition were
formulated. Organoleptic evaluation was also conducted to see
the efficacy of the products. These products will capture attrac-
tion in local market and abroad due to natural ingredients such
as vitamins, minerals, antioxidants and fibers. They are light in
weight than their corresponding fresh product and can be avail-
able throughout the year despite the fruits’ short harvesting
period.

Materials and Methods

Fresh jamun fruit was purchased from local market  and trans-
ported to laboratory under hygienic conditions. Fruit was thor-
oughly washed  under potable water. Pulp was prepared from
good  quality undamaged fruits with and without having seeds.
The two types of pulp were sealed in polythene bags and were
stored in freezer for further analysis and preparation of fruit
leather.

Prior to preparation of the  products, the frozen jamun pulps
were defrosted by using microwave oven. Within half an hour at

room temperature (25°C) the fruit pulps were analyzed for mois-
ture, total soluble solids (brix), pH and pectin. Following four
types of fruit leather were prepared:

i. Jamun without seeds containing sugar (Jsu).
ii Jamun without seeds containing sorbitol  (Jso)
iii. Jamun with seeds containing sorbitol  (JSso).
iv. Jamun with seeds containing pectin and sorbitol (JSPso).

The fruit pulps were treated with food grade preservatives
under permissible level of FDA and Codex Standards and then
heated to inactivate the enzymes and destroy the microorgan-
isms. All the leathers were prepared without addition of color
and flavor. Stainless  steel trays were used to spread the pulp
as 1 / 8 inch thick layer. The product was solar dried during
the day and electric oven dry at night to the final moisture
level of 15%. The products thus obtained were weighed and
then packed in polythene bags and stored at a temperature of
12 - 15°C.

Sensory evaluation. Sensory quality was evaluated by a panel
consisting of ten assessors drawn from the laboratory staff of
Food and Marine Resources Research Centre of PCSIR Labs.
Complex, Karachi. They were asked  to evaluate fruit pulp for
appearance, color and flavor, as well as final product  for color,
flavor, taste, texture, and acceptability on a 9 point score. 9 (ex-
tremely good), 8 (very good), 7 (moderately good), 6 (slightly
good), 5 (neither good nor poor), 4 (slightly poor), 3 (moderately
poor), 2 (very poor), and 1 (extremely poor). The score for each
parameter was calculated as the average score awarded by the
panel  members. An overall quality score was calculated as the
mean score of three separate quality parameters. Products were
evaluated on monthly basis up to six months of shelf life.

Chemical analyses. Following analyses were conducted
on pulps and its products.*Author for correspondence
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Introduction

The presence of allelopathic chemical compounds
(allelochemicals) in various crop and weed species, have al-
ready been well established (Putnam and Duke 1978; Rice
1984). These exist in virtually all plant tissues, including
leaves, flowers, fruits, stems, roots, rhizomes and seeds. These
chemical compounds are released into the soil by processes
like volatilization, root exudation, leaching and decomposition
of plant residues (Rice 1984). Such chemicals affect plant
growth and development. Allelochemicals inhibit seed germi-
nation by blocking hydrolysis of nutrients reserve and cell divi-
sion. Allelochemicals enter agro ecosystem through crops,
weeds or decomposition of plant materials.

In Pakistan rice is grown on about 10% of the total cropped
area every year. Among many yield-diminishing factors weed
interference is an important one. Weeds are always present in
agricultural fields in association with crops. Yield losses due
to weeds are estimated up to 10-70% (Shad et al 1986). Out
of all rice weeds, barnyard grass is the most important weed
because it is adapted for better growth being an efficient plant
under wet conditions. The threat of this weed has forced the
farmers to use herbicides as a possible control measure to
cope with this weed. Some workers demonstrating the allelo-
pathic potential of rice cultivars and their residues have used
extract bioassay.  Chou and Lin  (1976) reported that aqueous
extracts of decomposing rice residues in soil inhibited root
growth of lettuce and rice seedlings. Phenolic compounds
such as p-hydroxybenzoic, vanillic, ferulic, p-coumeric and o-

hydroxyphenylacetic acids were identified from rice residues
(Chou and Lin 1976). In a later study (Chou et al 1981),
syringic acid was also identified. These allelopathic cultivars
could supplement the use of herbicides. Cultivars showing
allelopathy against important rice weeds have been identified
in the United States (Dilday et al 1991), Japan (Fujii 1992),
Egypt (Hassan et al 1995) and Philippines (Olofsdotter and
Navarez 1996). Some allelopathic cultivars strongly inhibit
root elongation of barnyard grass but weakly effect the shoot
growth  (Navarez and Olofsdotter 1996). Similarly, in Egypt
(Hassan et al 1995) identified rice cultivars that expressed
allelopathic effect after plants reached the 3-leaf stage and
such varieties inhibited root development and emergence of
the first or second leaf of barnyard grass. In addition  Park et
al  (1993) reported the suppressive effect of rice husk on the
rice weeds. The autointoxication effect of some plants has
also been studied by many workers (Chou and Lin 1976;
Chou et al 1981).

Sorghum (Sorghum bicolor L.) allelopathy has recently been
manipulated in natural weed management. It was observed
that sorghum water extract or sorghum mulch suppressed
weeds up to 40-50% in maize, mungbean and wheat
(Cheema and Khaliq 2000; Cheema et al 2000). Mature sor-
ghum has allelochemicals in it namely benzoic acid,
p-hydroxybenzoic acid, vanillic acid, m-comedic acid,
p-coumaric acid, gallic acid, caffeic acid, ferulic acid and chlo-
rogenic acid (Cheema 1988). These allelochemicals by inhibit-
ing or promoting germination of crops and weeds may influ-
ence plant densities, their distribution and growth in the crop-
ping systems.

I NFLUENCE OF SOME PLANT  WATER EXTRACTS ON THE GERMINATION  AND

SEEDLING  GROWTH  OF BARNYARD GRASS (ECHINOCHOLA CRUS-GALLI  (L.)BEAUV)
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  and  Zahid Ata Cheema * a

a
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Water extracts of rice husk (Oryza sativa L.), above ground foliage of barnyard grass (Echinochola crus-galli (L.) Beauv)
and sorghum stalk (Sorghum bicolor L.) were used to investigate their allelopathic effects on the germination and seedling
growth of barnyard grass in a laboratory study. All the water extracts exhibited suppressive effects on the germination and
seedling growth of barnyard grass. The order of suppression was rice >  sorghum   barnyard grass. Regression analysis
showed that better germination had the beneficial effect on the later growth of the seedling.

Key words: Allelopathy, Rice husk, Barnyard grass, Sorghum.
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The study examined some aspects of the ecology, physiology, utilization and conservation of Vernonia amygalina. The
seeds were found to be positively photoplastic with a pre-exposure time of 20 min to illumination required for its
optimum germination. The seeds thrive well in slightly acidic soils with low organic matter and high water holding
capacity. These characteristics suggest that the species could easily be cultivated in the area studied. The ethnobotanical
uses of the species were valued against some socio-economic features of respondents in the study area. These include
household size, farm size holdings, educational and economic status of the communities. Results obtained revealed that
these features were not regarded as pre-requisites to the consciousness of the respondents to the utilization of this
plant. At present, households’ homesteads and farms constituted the major primary and secondary sources of the
species to the respondents, respectively. The relative abundance test carried out at these sources, however, indicated
that the species were of rare occurrence in the locality, hence it is presently endangered in the study area. The need for
its conservation was considered as inevitable. Strategies toward the attainment of this goal were proposed.

Key words: Eco-physiology, Conservation, Vernonia amygalina.

Introduction

Vernonia amygalina belongs to the genius Vernonia Schreb
and the family Vernonieae (Ayodele 1994a). Species of this
large and heterogeneous genus are present in a wide array of
ecological habitats (Keeley and Turner 1990; Hidayat 1999).
The species, Vernonia amygalina, is  a popular shrub in Ekiti
State of Nigeria, where it is presently being used for a variety
of purposes. Despite the economic, medicinal and nutritional
values, its cultivation is still unpopular in the study area. The
recent alteration in the ecological habitats due to deforesta-
tion, burning, farming and construction activities, has also
resulted in significant reduction in the population of this
species.

The above problems are also complemented by dearth of
literatures on the eco-physiology of the species in the study
area. Apart from reports on its medicinal value (Ayensu 1978;
Abimbola 1986; lgboechi and Anuforo 1986; Gill 1992) and
reproductive (Ayodele 1994a & b, 1997, 1999 a & b, 2000)
aspects, literature on its eco-physiology is grossly lacking.
Consequently, this work is aimed at examining the possible
germination requirements of this species and proposes
sustainable strategies towards its conservation in the study
area.

Materials and Methods

Ripe capitula of Vernonia amygalina were harvested. The
fruits were separated from each capitulum by threshing. They

were then winnowed thoroughly to separate the seeds from
the chaffs of involucre bracts and detached pappi.

Germination experiments. Two hundred seeds of V.
amygalina were surface sterilized with mercuric chloride so-
lution for 5 sec. They were then rinsed in several changes of
sterile distilled water. Nutrient solution containing Ca(NO

3
)

2
,

KH
2
PO

4
, MgSO

4
 and FeCl

3
 was sterilized by autoclaving at

1.2 kg/cm2 pressure for 15 min and was dispensed into sterile
petridishes lined with sterile cotton wool.

Sterilized seeds were placed in the petridishes in quadrupli-
cate, 35 seeds per dish, in order to test the effect of light on
the germination, sowing was done in a dark room. Two of the
four petridishes were wrapped with aluminum foil, while the
remaining two were not wrapped. Similarly, petridishes in
which sterile deionised water was used in place of nutrient
solution were kept as control. All the petridishes were
placed in a growth chamber under continuous illumination
(800 lux). The temperature of the chamber varied between
25°C - 28°C.

Seeds of V. amygalina were allowed to imbibe sterile deionised
water in the dark room for 24 h, after which they were divided
into 4 portions. Each portion was then exposed to white light
for 10, 15, 20 and 25 min. Seed (35) in each light exposure were
planted in petridishes already lined with sterile cotton wool,
in quadruplicate, with a pair wrapped with aluminum foil and
the second pair left unwrapped. The plates were set up under
light in growth chamber.
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Introduction

Coliform infections in poultry are often caused by the strains
of E. coli. Disease problems range from diarrhoea, septicemia,
hemorrhagic enteritis, chronic respiratory disease, air sac-
culitis, yolk sac infections, omphalitis, synovitis and osteo-
myelitis (Gross 1984; Cloud et al 1985; Valvano et al 1992).

The disease may result from E. coli infection alone as the
primary agent or in combination with other agents as a com-
plicating or secondary infections, e.g. New Castle disease,
bursal infection, coccidiosis and mycoplasmosis (Gordon and
Jordan 1982). Poor management and sanitation practices at
the hatchery and farm along with environemtal stresses such
as high ammonia level (>20 ppm), inadequate ventilation,
overcrowding, extremes of temperature, poor quality of feed
and water are considered predisposing factors for infection
(Goodwin et al 1993).

Several antibiotics such as penicillin and tetracyclines have
been used as feed additives for farm animals since 1950s. The
subtherapeutic doses have been established to promote
growth and prevent bacterial disease (Van Houweling et al
1978; Visek 1978; Scioli et al 1983). This promoting effect is
due in part to control intestinal bacteria that can interfere
with the animals ability to absorb nutrients or to the control of
pathogens. As a result animals become healthier, grown faster
and stronger without suffering from bacterial infections. This

use of antibiotics creates optimum conditions for the rapid

selection of bacteria resistance to antibiotics (Durand et al
1987).

In addition to this, the use of subtherapeutic doses of anti-
biotics to make animals healthier might create a human health
risk which have been expressed 20 years long ago and as
well as recently (Van Houweling et al 1987; Bongers et al
1995; Al-Ghamdi et al 1999). Antibiotic resistant bacteria from
animals can be transferred to humans through contaminated
water or food. Resistant bacterial species that are known to be
transferred through food chain include Salmonella, Campy-
lobacter, Enterococci and Escherichia coli (Van Houweling
et al 1978).  Municipal wastewater is a primary source of bac-
teria to the aquatic environment (Linton et al  1974) and anti-
biotic resistant bacteria have been widely reported in rivers
(Al-Jebouri 1985; Al-Jebouri and Al-Meshhadani 1985) and
lakes (Jones et al 1986).

Enterobacteriaceae are notorious in that they rapidly trans-
fer antibiotic resistance among each other and also to enteric
pathogens like Salmonella typhi (Martinez et al  1987; Blanco
et al 1997).

Slaughter house workers, cooks and food handlers have been
found to have a higher incidence of resistant E. coli in their gut
than does the general population (Van Houweling et al 1978).

In Pakistan and in many other developing countries quite a
number of antiobiotics are being imprudently used to control
E. coli infections in poultry. The reason for using these antibi-
otics (amoxycillin, neomycin, tetracycline, oxytetracycline
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ANTIMICROBIAL  DRUG RESISTANCE EVALUATION  AND MONITORING  IN ESCHERICHIA

COLI ISOLATED FROM POULTRY  ENVIRONMENT  AT DIFFERENT  TIME  INTERVALS
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A high prevalence of multiple drug resistance was observed in populations of E. coli isolated in 1992-93 from poultry
carcasses, fluff, hatchery environment and water at different broiler farms in Karachi, Pakistan. Five hundred isolate  of
E. coli were made of which 375 were tested for their sensitivity to five antimicrobials using the tube dilution method.
Similarly, during 1995-96, 430 E. coli isolates were made (from the same farms) of which 315 were tested for their
sensitivity to the same antimicrobials  studied in 1992-93. E. coli isolates during 1992-93 and 1995-96 showed increase in
resistance from 50 to 56% against amoxycillin, from 62 to 71% against neomycin, from 97 to 100% against oxytetracy-
cline, from 95 to 100% against tetracycline and from 95 to 98% against trimethoprim. It appears that exposure of E.  coli
of poultry origin in Pakistan to the five studied antimicrobials could well be the cause of increasing  antimicrobials
resistance. This data supports the growing contention that subtherapeutic doses of antimicrobials should be eliminated as
a means of promoting rapid growth.

Key words: Antibiotics, Antimicrobials, Drug resistance, Sensitivity.
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Introduction

There are three major species of wheat. Among them, common
wheat is a staple food for the people of Pakistan. Triticum
durum, tetraploid wheat is successfully being used for baking
bread in Middle East (William et al 1984).

Doughnuts are fermented bakery products fried in hot oil or
fat to form sweet snacks. Doughnuts can be made from pre-
mixed and fermented dough at the point of sale with consider-
ably less capital outlay than other equivalent baked products
(Booth 1990). These are served quite extensively in hotels,
restaurants and snack bars in many countries of the world.
The ingredients used to make doughnuts include flour, sugar,
eggs, shortening, milk, baking powder, yeast, salt and flavor-
ing agents (Anon 1979). The heating of fat in the frying pro-
cess not only serves as an energy-transferring medium to
doughnuts but also enters into them and becomes an intrinsic
part of the finished products (Pyler 1988).

During frying, heat is transferred from the fat to the raw
doughnuts better rapidly. The doughnuts become golden
brown in color on frying and absorb shortening. This imparts
proper eating qualities.

For the preparation of good quality doughnuts, the principles
that should be followed are selection of good mixes i.e. stored
at room temperature in a dry location, addition of correct
water level i.e. 37-40%, proper dough handling and mixing,
proper make up before frying, proper frying i.e. 193-199°C
for 45 sec on each side, proper care of shortening and fini-
shing (Lawson 1995).
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SUITABILITY  OF DURUM WHEAT  VARIETIES  FOR THE PRODUCTION OF DOUGHNUTS
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Two durum wheat varieties D-97 and WDK-85 and one bread wheat variety Inqlab-91 were tested to assess the suitability
for the production of doughnuts. Doughnuts are fermented bakery products, fried in hot oil/fat to form sweet snacks.
Doughnuts of good quality has a dry crust and are crispy. The chemical characteristics of wheat grains such as moisture,
ash, protein, fat and fiber contents varied from 8.90 to 9.45%, 1.40 to 1.55%, 11.50 to 12.25%, 1.14 to 1.81% and 2.32
to 2.73%, whereas, the chemical characteristics of patent flours varied from 13.31 to 14.95%, 0.35 to 0.54%, 11.02 to
11.81%, 0.57 to 0.96% and 0.36 to 0.41%, respectively. The interactions were found to be highly significant in case of
crumb and overall acceptability. Thus, it is concluded that doughnuts made from D-97 are more acceptable to the consu-
mers as they obtained maximum score followed by Inqlab-91. Therefore, this study indicated that good quality doughnuts
could be prepared from durum wheat varieties.

Key words: Durum wheat, Doughnuts, Bakery.
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Quality of all the yeast-raised doughnuts is influenced by
the grade of flour used in the fermentation of mixes. Flours
having protein in the range of 12.25 - 12.80% are considered
ideal for doughnuts preparation (Matz 1959).

Fat absorption during frying of doughnuts is considered ideal,
it ranges from 2.5 - 3.5 oz per dozen of yeast leavened dough-
nuts weighing from 18-19 oz per dozen raw weight. Richer
formulas generally absorb more shortening (Matz 1991).

This project is designed to assess the suitability of durum wheat
varieties (Triticum durum) for the preparation of doughnuts.

Materials and Methods

Three wheat varieties were obtained from Ayub Agricultural
Research Institute, Faisalabad. Two durum wheat varieties,
D-97, Wdk-85 and one bread wheat variety namely Inqlab-91
were included in this study. Thousand-kernel weight and test-
weight were determined according to the methods given in
AACC (1983). Chemical tests including moisture, ash, crude
protein, crude fat and crude fiber contents were carried out
both for whole wheat and patent flours according to the
methods given in AACC (1983).

Wet and dry gluten, pelshenke values and rheological studies
(Farinographic, mixographic and amylographic studies) were
conducted according to methods as described in AACC (1983).
Doughnuts were prepared according to the method as descri-
bed by Bhatti (1998).

Weight-volume ratio of the fried doughnuts was carried out
by using rapeseed displacement method (Mallock and Cook
1930).

237



Introduction

Solid minerals are natural resources of great technological
and commercial importance as raw materials for several
branches of modern industries. The new Nigerian national
policy on solid minerals that was introduced in January, 1999
(Daisi 2000) is geared towards a private sector has led deve-
lopment of the vast mineral resources of the country
(Onyemaobi 2001), including the Niger Delta region. A solid
mineral development policy is placed to ensure an orderly
development of the mineral resources of a region or country
by providing clear rules for predictable behaviour of the
authorities, unambiguous regulation for the exploitation of
the minerals and a clearly prescribed pattern of such develop-
ment with clearly defined roles of different interest groups
(World Bank 2000). There is nothing more reassuring for any
investor than to know that his investments are secure wher-
ever he decides to make such investments in expectation of
adequate returns. This reassurance could only be guaranteed
with a proper legal framework in place.

The Federal Government of Nigeria has provided such legal
framework by the promulgation of Minerals and Mining Act
No.34 of 1999 (FGN Gazette 1999). Under the operative cons-
titution of the Federal Republic of Nigeria, 1999, section 4,
the National Assembly shall have power to make laws with
respect to any matter included in the exclusive legislative list
(FRN Constitution 1999). Out of which, item 39 provides for
the legislative powers of the National Assembly to be exer-
cised with respect to “Mines and minerals, including oil field,
oil mining, geological surveys and natural gas”. The Minerals
and Mining Act No.34 of 1999 is set to achieve the desired
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In this paper, a typical GIS information retrieval model for topographical, geological, minerals and land use
maps developed. A 5-layer data topographical and geological information modelling and retrieval for a
typical mineral region (Niger Delta, Nigeria) was also designed, for the use of government agencies and
prospective investors. We also examined how GIS can be used to select reclamation plan options; from land
use and land cover maps.

Key words: Information, Topographical maps, Geological maps, Mineral resources, Land-cover, Degradation,
Environment.
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result of attracting foreign investments into Nigeria’s huge
untapped mineral resources by removing all known obstacles
to private sector participation and further provides adequate
protection to such investors in the minerals industry. To effec-
tively achieve these tasks, it is desirable that an adequate
modern information database should be provided. The app-
lication of Geographical Information System (GIS) comes
handy in this regard.

Working principle of GIS. GIS is a set of procedures and
computer hardware / software for organizing, storing, retriev-
ing, analyzing, and displaying geographical and other data.
Desktop GIS is an immensely powerful computer mapping
system and a tool for managing information of any kind accor-
ding to where, it is located. In the strictest sense, a GIS is a
sophisticated computer based on mapping and information
retrieval system, a system capable of assembling, storing,
manipulating and displaying geographically references in-
formation (Smith 2000). The total GIS includes operating per-
sonnel and the data that enter into the system. Every GIS sys-
tem consists of three primary components namely: (i) a power-
ful computer graphics program that is used to draw a map (ii)
one or more external databases that are linked to the objects
shown on the map. This linkage permits changes entered into
the database to be immediately displayed on the map and ques-
tions could be asked about the database directly from the map
and (iii) a set of analysis tools that can be used to graphically
interpret the externally stored data, for example by showing
objects or regions that meet certain criteria in different colours
or shadings (USGS 2002). To form a true GIS, all three com-
ponents must be integrated. Forest (2001) stated that GIS links
sets of features and their attributes and manages them toge-
ther in units called themes or layers. Themes are made up of
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