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Introduction
It has  long been appreciated that studying the collision broad-
ening  and shift of spectral lines contain information concern-
ing the interatomic potentials between the radiating and per-
turbing atoms. The theoretical treatment  of this process is of
great interest for the region of low densities at which the inter-
actions of  two particles are predominant, where the impact
approximation takes place, and  the half-width and shift are
proportional to the density of the perturbing gas.  In this case,
the broadening and shift coefficients β and δ, respectively, are
specified for such interactions. Quantum mechanical formula-
tion of  the impact  approximation to the theory of collision
broadening and shift of spectral lines gives results which dif-
fer little from those of the classical theory. It seems worth-
while, therefore, to use the classical theory of collision broad-
ening and shift developed for any interaction potential. To
interpret the experimental data, the theoretical values of broad-
ening and shift parameters in the impact limit of line broaden-
ing theory have been calculated for van der Waals and
Lennard-Jones potentials by many authors (Dygdala et al.,
1989; Dygdala, 1988; Bielski et al., 1985; Czychaj and
Sienkiewicz, 1984). The results of these calculations were ob-
tained by the numerical solution of the Lindholm and Foley
impact theory of broadening developed by Hindmarsh et al.
(1967) and Helmi (1994), who concluded that the impact pa-
rameters for the broadening and shift coefficients of spectral
lines must be different, contrary to the proposed value ρ0β =

ρ0δ = ρ0  due to the Weisskopf phase shift η0 = 1 (Helmi, 1994),
which has no basis. Helmi and Roston (2000) obtained simple
analytical formulae for calculating β and δ in case of  Lennard-
Jones potential. These formulae were based on the assump-
tion that the phase shifts for the broadening ηob and shift ηoδ
were different. These values are given by  ηob = ± π / 5 and ηoδ
= ± π / 2. Comparing the calculated values of  β and δ  with that
calculated by the numerical method (Hindmarsh et al., 1967),
it was found  that there was a good agreement between the
two values for some interactions, when ηob and ηoδ were posi-
tive  and when other interactions were negative.

The aim of this work was to obtain the correct sign of the
broadening and shift phases ηob  and ηoδ   and  how to apply
these to calculate the values of the  new impact parameters,
ρob and ρoδ, responsible for the broadening and shift of  spec-
tral line, and  also to obtain the critical value of the impact
parameter, ρδ, which separates between the red and blue shifts
of the spectral line.

Theoretical Background
According to the adiabatic phase shift theory, the  broaden-
ing β and shift δ coefficients are given by:

where:

η(υ̂ , ρ) = the total phase shift caused by a single collision
occurring at the impact parameter ρ and relative velocity υ̂.
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Abstract. The classical theory of collisional broadening and shift coefficients (β, δ) of an isolated spectral line was  used to
obtain simple analytical formulae for calculating both β and δ. These formulae were obtained on the assumption that the
short range interaction was effective only in the broadening, while the long range was effective in the shift of the spectral
line. These coefficients, β and δ depended on the limiting phase shifts responsible for broadening η0b and shift η0δ. It was
found that the values of η0b and η0δ were not equal to each other, as was  proposed by Weisskopf η0b = η0δ = 1,  but were
instead ηob = ± π / 5 and ηoδ

   = ± π / 2.  The  correct signs of these phases were obtained and defined. When these phases
were applied with their correct signs in the approximate formulae, the broadening βc and  shift δc  coefficients for some
interactions of  Tl, Hg, Cd, Zn, Ar and Ne with inert gases and self-interactions were in agreement with  the corresponding
values obtained  numerically by other authors. The limit at which the shift changed its sign  was also obtained. New impact
parameters which were not known up to now have been discussed and obtained.
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β = 4 π ν̂ 
∞

∫
0 
 ρ [1 − cos η (υ̂ , ρ) ] dρ (1a)

δ = 2 π ν̂ 
∞

∫
0 
 ρ  sin η (υ̂ , ρ)  dρ (1b)
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Abstract. Catalytic isomerization of 1,5-hexadiene by Cp2Ln Schiff base/NaH (Schiff base = C14H14NO2, Ln = Sm, Dy, Y,
and Er) systems was studied. The isomerization resulted in a mixture of 1,4-hexadiene, 2,4-hexadiene, 1,3-hexadiene,
methylene-cyclopentane, and methylcyclopentene. 1,4-Hexadiene and methylenecyclopentane were the intermediate
products, while 2,4-hexadiene and methylcyclopentene were the end-products. The effects of the nature of catalyst,
temperature, amount of the catalyst, time and solvent, on the isomerization rate and product composition were also stu-
died. The ratio of the linear to the cyclic product in the reaction depended on the amount of catalyst used.
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Introduction
The recent growth in organolanthanide chemistry has pri-
marily focused on complexes stabilized by tridentate Schiff
base  ligand system. Further interest in exploring the metal
ion complexes with Schiff base ligands has continually in-
creased, since it has been recognized that many of such
complexes may serve as biologically important, naturally
occuring ionophores. On the other hand, metal hydride com-
plexes are fundamental components in a wide range of sto-
ichiometric and catalytic organometallic reactions (Teller and
Bau, 1981). However, the hydrides of the lanthanide metals
have been previously described only for interstitial metallic
compounds. The simple binary hydrides, LnHx, have been
known for many years (Mueller et al., 1968). The literature
survey verifies that hydride complexes of lanthanide metals
are important factors for the rapid advancement of the de-
veloping organolanthanide chemistry. The investigations
concerning lanthanide complexes with Schiff bases have
been devoted to their synthesis, structural studies, and bio-
logical application of metal enzymes or protein bondings. A
large number of Schiff bases and their complexes have been
studied for their interesting and important properties, such
as, their ability to reversibly bind oxygen (Jones et al., 1979)
catalytic activity in hydrogenation of olefins (Henrici-Olie
and Olive, 1984), transfer of amino group (Dugas and Penny,
1981), photochromic properties (Margerrum and Miller, 1971),
complexing ability towards some toxic metals (Sawodny and
Reiderer, 1977), catalytic synthesis of polymethylmethacry-

late (Yousaf et al., 2000 a; b), and so on. Untill now, such type
of complexes have not been attempted for isomerization of
olefins. Earlier works indicate that the catalytic isomeriza-
tion of 1,5-hexadiene by Cp2TiCl2/i-C3H7MgBr system
results in a mixture of 1,4-hexadiene, 1,3-hexadiene, 2,4-hexa-
diene, methylenecyclopentane, and methylcyclopentene
(Akita et al., 1983; Lehmkuhi and Qian, 1983). Later on, it
was verified that isomerization of 1,5-hexadiene with
cyclopen-tadienyl titanium complexes resulted into a mix-
ture of simi-lar isomeric products as reported above  (Qian et
al., 2000). Thus, there was an interest in the synthesis of
monomeric lanthanocene complexes with tridentate Schiff
base [N-I-(ortho-methoxyphenyl)] as a ligand, which is the
electronic equivalent to cycloentadienyl ligand, and then
catalytic isomerization of 1,5 hexadiene.

Materials and Methods
All the operations were carried out under prepurified argon
by use of schlenk techniques. All the solvents were refluxed
and distilled over blue sodium benzophenone under argon
immediately before use. All the complexes were newely syn-
thesized by using the reported procedures (Yousaf et al., 2000c;
d; Liu and Ding, 1998) and were characterized by MS, EA, and
IR. Sodium hydride was washed with THF and dried under
vacuum. 1,5-hexadiene was dried by treating with CaH2 and
distilled under argon. A general procedure was as follows
(refer to entry 1 in Table 1): a 25 ml schlenk tube, equipped
with a teflon stopcock, was charged under argon with 0.052 g
(0.10 mmole) of (C5H5)2Sm(OC14H13NO) and 0.12 g of NaH,*Author for correspondence
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Introduction
Chromite is the only commercial source of chromium, which
is used in metallurgical, refractory and chemical industries.
The most extensive deposits of chromite in Pakistan exist
around Muslim Bagh in the Zhob Valley (Ahmed, 1975).
These deposits may be placed in five different groups accor-
ding to their locations, namely, Khanozai, Jungtogarh,
Saplitogarh, Nasai, and Fort Sandeman (Ahmed, 1969;
Bilgrami, 1964). The host rocks are restricted to serpentine
and dunite, although chromite grains are also found in
harzburgite, contact carbonate rocks, and residual cherts
(Bilgrami, 1968). Chromite deposits occur in the form of
stringers, bands, pods, nodules, and as disseminations in the
host rocks. These deposits are quite variable in size and grade.
No concrete data on the quantity of chromite reserves is avail-
able. However, total reserves in the Zhob-Muslim Bagh area
are estimated to be of the order of millions of tonnes. Chromite
of Muslim Bagh is being mined since 1903, and until now
over 1.5 million tonnes of the ore has been mined (Kazmi and
Abbas, 2001). Selective mining of exportable higher grades
of chromite has resulted in such deposits being close to exhaus-
tion. The present scenario requires utilization of the indige-
nous low-grade chromite for the production of value-added
chromium-based chemicals to replace their imports (R & D-
PCSIR, 1988).

The gravity concentration of low-grade chromite ore is uneco-
nomical and technologically complex (Fillip and Junaka,
1956), whereas froth flotation technique is considered to be
an adequate method for upgrading low-grade chromite ore.
Using this technique, minerals can be separated based on their

surface properties. The valuable minerals are made aerophilic
and the gangue minerals aerophobic by adjusting the pulp
properties with the help of suitable flotation reagents (Wills,
1977). The present investigation deals with the beneficiation
of low-grade chromite ore from deposits, which at present
have little or no commercial value.

Materials and Methods
Sample preparation. Ore sample (about 10 tonnes) procured
from Muslim Bagh, Balochistan, Pakistan was crushed by
using a jaw crusher and a roll crusher. The representative
samples were then prepared by coning-quartering and riffling
the roll product. Five samples were drawn from the represen-
tative lot and analysed for their chemical composition using
gravimetric and spectrophotometric techniques. The average
chemical analysis of the ore is presented in Table 1. The size
analysis of the ore, after intermediate crushing, was carried
out using an Octagon 200 sieving apparatus, which is given
in Fig. 1.
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Abstract. Low-grade chromite of Muslim Bagh, Balochistan, Pakisktan was beneficiated to produce chromite concen-
trate by cationic flotation using disodium n-octadecyl sulfosuccinamate as collector. Effect of various parameters such as
grind size, pulp density, pH, and conditioning time on the overall grade and recovery of chromite was also investigated.
Particle liberation studies during this investigation revealed that grinding of the ore upto -80 # liberated over 89% of chro-
mite. However, presence of excessive amounts of fines inhibited the flotation. The ore, initially containing 38% Cr2O3,
was upgraded to concentrates assaying Cr2O3 upto 60% with an overall Cr2O3 recovery of 82%.

Keywords: beneficiation, cationic flotation, disodium n-octadecyl sulfosuccinamate, chromite ore, Pakistan chromite,
low-grade chromite

Table 1. Average chemical analysis of the Muslim Bagh,
Balochistan, Pakistan low-grade chromite ore

Constituents Percentage

Cr2O3 38.06
Fe2O3 13.80
SiO2 20.02
Al2O3 10.50
MgO 14.40
LOI 3.20
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Introduction

Copper is an essential mineral, which is a component of seve-

ral important enzymes in the body and is thus essential for

good health. It is found in all the body tissues. Copper defi-

ciency leads to a variety of abnormalities, including anaemia,

skeletal defects, degeneration of the nervous system, repro-

ductive failure, pronounced cardiovascular lesions, and ele-

vated blood cholesterol. However, high copper intake can be

toxic and may cause headaches, hypoglycemia, increased

heart rate, nausea, damage to the kidney and liver, and hair

loss in women. It may also cause psychological problems,

such as brain dysfunction (Nolan, 1983), and depression and

schizophrenia (Pfeiffer and Iliev, 1972).

Trace metals are natural elements in the aquatic ecosystems.

However, deposits of anthropogenic origin have caused a

progressive increase in their concentration, thus creating

environmental problems in coastal zones, lakes and rivers.

In most cases, the source is traceable to untreated industrial

and sewage deposits. The concentration of these elements

above tolerable levels is a disturbance factor for the survival

of species and stability of the ecosystem. Hussain et al. (2000)

have reported high level of trace metal pollution in sediments

and liquid wastes from textile industries of Pakistan. It is,

therefore, particularly necessary to treat textile effluents prior

to their discharge into the receiving waterbodies (Manju et al.,

1998; Choi and Cho, 1996; Sapari, 1996). The most common

methods used for the removal of trace metals from industrial

wastewaters include, chemical precipitation, sedimentation,

flotation, coagulation, and ion exchange. Adsorption, how-

ever, has an edge over other methods, mainly due to its sim-

plicity and the sludge-free clean operation. Several adsorbents

have been used for the treatment of effluents rich in Cu (II) at

the solid-solution interface (Sameer and Banat, 2002; Samra,

2002; Ajmal et al., 1998; Giles et al., 1960). During recent years,

carbon as an adsorbent has become the more accepted

medium for the physicochemical treatment of wastewaters

(Malik and Stelko, 2002; Sameer and Duvnjak, 1999). Activa-

ted charcoal has found many applications in several indus-

tries because of its large surface area, high adsorption capa-

city, microporous structure, selective adsorption, radiation

stability, and high purity in removing the toxic and health

hazardous particles and ions from gases and solutions. Acti-

vated charcoal is evaluated in the present study for the remo-

val of copper from aqueous solutions under optimized con-

ditions. The adsorbent was successfully applied for the remo-

val of  Cu (II) from the textile industry wastewaters.

Materials and Methods

Instrumentation. All analyses for Cu determination were done

on atomic absorption spectrometer (Perkin-Elmer 3100, flame

atomic absorption spectrometer), equipped with a hollow

cathode lamp. An Orion 710 pH meter attached with a com-

bined electrode was used for adjusting the pH of the solu-

tions. Shaker-incubator (1000 - Heidolph) was used for sha-
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Abstract. The adsorption of divalent copper ions on activated charcoal was studied as a function of pH, amount of charcoal

and the concentration of copper ions to optimize the operational conditions for the removal of copper ions using activated

charcoal. The cross-interferences with other ions or matrix components of the textile industries effluents were also

investigated. The applicability of Freundlich and Dubinin-Radushkevich equations for the said system was tested. Thermo-

dynamic parameters, such as free energy change (∆G), enthalpy change (∆H), and entropy change (∆S) during the adsorp-

tion were computed. The treatment of textile industries wastes, containing higher concentrations of copper ions, has been

evaluated using activated charcoal based on adsorption technique. The overall performance of the treatment system

indicated that activated charcoal can be utilized as a potential decontaminate for the removal of copper ions from textile

effluents before discharge into the hydrosphere.

Keywords: adsorption isotherms, activated charcoal, textile industries waste, copper ions removal, industrial effluents,

wastewater treatment
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Biomagnification of Some Heavy and Essential Metals in Sediments,
Fishes and Crayfish from Ondo State Coastal Region, Nigeria

S. S. Asaolu* and O. Olaofe
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Abstract. The biomagnification levels of some essential (Fe, Zn, Cu) and toxic metals (Pb, Ni, Cd, Cr, Co, Mn) were
determined in sediments, three kinds of fish (Oreochromis niloticus, Synodonthis sp., and Clarias gariepinus), and cray-
fish from the Ondo State coastal region. The metal biomagnification in the fish and crayfish was several times greater than
in water, while that in the sediments was several thousand-folds greater than in both the organisms and water. Among the
metals examined in water, Fe was the most abundant with average values of 146.7 and 74.3 mg/l, respectively, for wet and
dry seasons, while Co was the least with average values of 2.4 and 1.6 mg/l. In the sediments, concentrations of Pb, Ni, Fe,
Cr, Co and Mn in the wet season were relatively higher than those obtained for the dry season. Fe with an average of 50.9
mg/kg in C. gariepinus was the most abundant metal in the fish samples, while Cu with an average value of 0.3 mg/kg in
O. niloticus was the least. The metal biomagnification for most of the metals for both seasons was found to vary widely
from one location to the other. This was confirmed by the coefficient of variation that ranged from 31% to 144% and 29%
to 130% in the wet and dry seasons, respectively. The present study has shown that fish, crayfish and sediments can be
used to monitor the pollution level of metals in the Nigerian coastal water.

Keywords: metal biomagnification, heavy metals, sediments, crayfish, metal pollution, metal accumulation in fish

Pak. J. Sci. Ind. Res. 2005 48(2) 96-102

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

Introduction
The occurrence of metals in excess of natural loads is a prob-
lem of serious concern (Adeyeye, 2000). This is attributed to
the rapid population increase, industrial development, urbani-
zation, and agricultural practices (Calamari and Naeve, 1994).
Some of these metals are extremely dangerous to human
health, such as Cd accumulation is associated with hyperten-
sion, osteomalacia and itai-itai disease (Ipinmoroti et al., 1997;
Oloyede et al., 1990). Lead poisoning has been associated
with permanent brain damage, behavioural disorders and
impaired hearing (Ipinmoroti et al., 1997; Mirian et al., 1994).
Toxic and essential metals enter the aquatic environment
through natural and artificial processes that involve wea-
thering of rocks and soil, dissolution of aerosol particles in
the atmosphere, oil spillage, sewage effluents, auto-emissions,
dredging activities, and industrial effluents (Asaolu et al.,
1997; Ipinmoroti and Oshodi, 1993). With increased diversifi-
cation in industrialization and extensive use of metal based
fertilizers, such as phosphate and ammonia fertilizers in
Nigeria, the concentration of metal pollutants in the fresh-
water reservoirs is expected to rise through natural run-offs
(Finerty et al., 1990). High percentage of acid leachable
metals, such as Fe, Mn, Zn, Pb, Cu and Ni, have been repor-
ted for some lakes in and around Ibadan, Nigeria (Ajayi and
Mombeshora, 1989). After entering the water, metals may
precipitate, get adsorbed on solid surface, remain soluble or

suspended in water, or are taken-up by fauna and flora, even-
tually accumulating in marine organisms that are consumed
by human beings (Asaolu et al., 1997; Mohammed et al., 1982;
Gutheric et al., 1979). The presence of metal pollutants in
fresh and marine waters has been found to disturb the deli-
cate balance of the aquatic ecosystem, including concentra-
tion of some metals in the body tissues of fish (Asaolu et al.,
1997; Munshi and Singh, 1989; Kakulu and Osibanjo, 1986).

In the natural aquatic ecosystems, metals occur normally in
nanogram to microgram levels. However, some of these metals
occuring at low concentrations in surface waters are found in
high concentrations in the corresponding sediments and fishes
in the aquatic environments (Asaolu et al., 1997; Calamari
and Naeve, 1994; Kakulu and Osibanjo, 1986). It is, there-
fore, necessary to understand the biomagnification levels of
some of these metals in the sediments and biota in the aquatic
ecosystems. This work was designed to examine the biomagni-
fication levels of some metals in the sediments, fishes and
crayfish from the coastal regions of Ondo State, Nigeria with
a view to creating baseline documentation and environmen-
tal awareness.

Materials and Methods
Surface water samples were collected from fourteen different
locations between Igbokoda and Jirinwo where the sea incur-
sion takes place (Fig. 1). The water samples were collected in
2.5 litre polythene bottles, previously washed and leached with
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Introduction
Although overwhelming evidence exists on the anthropogenic
source of air pollutants in Nigeria, yet only scanty informa-
tion and data are available on this subject. Informations on
the tropospheric levels of the solid and liquid droplets have
been  provided (Baumbach et al., 1995; Adejumo  et al., 1994;
Ogunsola  et al., 1993). Ambient concentrations of some gas-
eous pollutants have also been reported recently (Ukpebor
and Ahonkhai, 2000). Most people spend more time indoors
than outdoors, thus making indoor  spaces important microen-
vironments when addressing risks from air pollution. A recent
report indicates that a person is perhaps 1000 times more likely
to inhale a chemical molecule if it is emitted indoors than out-
doors (Nazaroff and Singer, 2004). Furthermore, estimates from
the World Health Organization indicate that indoor air pollu-
tion from the use of solid fuels, accounts for 1.6 million deaths
globally per year (WHO, 2002).Though it has been estimated
that  about 1.9 million people die annually as a result of expo-
sure to high concentrations of suspended particulate matter
and other pollutants in the indoor air environment in the de-
veloping countries (WHO, 2000), information and resources
to control the indoor air quality are often lacking (Ferrari et al.,
1995). The only reported indoor measurement till date in
Nigeria is the 1999 study on the indoor levels of NO2 in an
operating room using a nitrous oxide as an anaesthetic
(Ukpebor and Imarengiaye, 2002). Prohibitive cost of air sam-
pling equipment, erratic electric power supply, lack of trained

Pak. J. Sci. Ind. Res. 2005 48(2) 103-107

Indoor NO2 Sampling in a Large University Campus in Benin City, Southern
Nigeria, Using Palmes Diffusion Tubes
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personnel and unreliability of some of the available passive
samplers are some of the reasons advanced for the lack of
data on indoor air quality status. NO2 has been primarily se-
lected for air monitoring because of the recent confirmation of
the reliability and sensitivity of Palmes diffusion tubes for
NO2 (Ukpebor et al., 2004; Hansen et al., 2001; Hangartner,
1999).  Secondly, NO2 is an important indicator of air pollution
because the concentration of NO2 is well correlated with the
concentration of carbon monoxide, particulates, polycyclic
aromatic hydrocarbons (Lewis et al., 1995), and soot (Bower
et al., 1991).

The indoor   NO2 is generated from a series of sources, such
as tobacco smoke or from cooking with biomass fuelled stoves.
While cooking, unvented gas and kerosene heaters may in-
crease the indoor NO2 levels (Bardana, 2001). Elevated levels
of NO2 have been measured routinely in kitchens during con-
ventional gas cooking (Spengler and Cohen, 1985). NO2 may
cause irritation  of nose and eyes and may induce lower respi-
ratory system symptoms through penetration of the conduct-
ing airways (Alberts, 1994). In healthy subjects, any exposure
to NO2 at levels found indoors may cause airway inflamma-
tion, affect  blood cells, and augment  susceptibility of airway
epithelial cells to injury from respiratory viruses (Frampton et
al., 2002). High indoor levels of NO2 have been associated
with an increased prevalence of respiratory symptoms in
healthy children (Garret et al., 1998) and adults (Simoni et al.,
2002), or asthmatic subjects (Ng et al., 2001).

Abstract.  Monitoring  of NO2in different indoor environments (without cooking and with cooking using different fuels)
was  done. Palmes diffusion tubes were  used for the monitoring. The sampling duration was two weeks.  The  highest NO2
concentration of 38.61 ppb (73.74 μg/m3) was monitored in the room where the cooking was done with a gas burner. This
was followed by the room with firewood cooking, where the concentration was 36.75 ppb (70.19 μg/m3) and the least
concentration of 24.05 ppb (46.80 μg/m3) was noted in the room, where kerosene stove was used  for cooking.  It is of
significance to observe that the WHO annual average guideline value of 40 μg/m3 was exceeded in all the rooms where
cooking was done. Levels obtained in this study, therefore, suggest a need for precautionary mitigation. However, the
outdoor concentration of NO2 was almost the same as that obtained indoors in the rooms without cooking. This suggests
high penetration indoors of outdoor NO2. A background level of 3.40 ppb (6.49 μg/m3) was established for the environment
in Ugbowo, Benin City, Nigeria.

Keywords: indoor No
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Orthosiphon stamineus, family Lamiaceae, is commonly found
in the rain forests of several tropical countries. The leaves of
this plant are used as diuretic and to treat urinary lithiasis,
diabetes, edema, jaundice, hypertension, biliary lithiasis
(Hossain and Zhari, 2003), rheumatism (Beaux et al., 1999),
and eruptive fever, influenza and hepatitis (Awale et al., 2002).
Owing to its pharmaceutical utility, the plant  is under system-
atic cultivation in Malaysia  and consumed as a health drink
tea to facilitate body detoxification. Extracts of O. stamineus
are   widely used in Malaysia  for the treatment of diabetes and
kidney stone diseases. Over 4000 chemically unique flavonoids
have been identified in plant sources. These low-molecular-
mass substances, found in all vascular plants, are phenyl-
benzopyrones with an assortment of basic structures
(Harborne, 1993). On an average, the daily western diet con-
tains approximately 1 g of mixed flavonoids in fruits, vegeta-
bles, nuts, seeds, stems, flowers, tea and wine (Kuhnau, 1976).
This quantity  provides  pharmacologically significant amounts
of flavonoids in the body fluids and tissues. The most impor-
tant components of O. stamineus  leaves are the polyphenols,
the polymethoxylated flavonoids, such as sinensetin, eupa-
torin, and the caffeic acid derivatives, such as rosmarinic and
caffeic acids  (Olah et al., 2003). The polyphenols from O.
stamineus have been studied by different chromatographic
and spectral methods (Pietta et al., 1991; Wollenweber and
Mann, 1985; Gracza and Ruff, 1984). So far, no report has ap-
peared on the HPTLC of sinensetin, which is described as a
rapid and simple method for its quantitative determination in
the leaves of O. stamineus.

Preparative thin layer chromatographic plates (20x10 cm),
precoated with l mm silica gel GF254 (Merck) were used. The

Quantitative Determination of Sinensetin in Orthosiphon stamineus Leaves
by Thin-Layer Chromatography and Imaging Densitometry

M. Amzad Hossain*ab, Zakri Zakariaa and Zhari Ismaila

a School of Pharmaceutical Sciences, University Sains Malaysia, 11800 Pulau Pinang, Malaysia
b Chemistry Division, Atomic Energy Centre, GPO Box No. 164, Ramna, Dhaka-1000, Bangladesh
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Abstract. An analytical method for the determination of sinensetin in Orthosiphon stamineus leaves by a thin-layer chroma-
tography-imaging densitometric method was developed. The procedure consisted of extraction of dry leaf powder with 50%
methanol and high performance preparative thin layer chromatography (HPTLC). HPTLC was performed on silica gel plate,
using chloroform-ethylacetate (60:40) as the developing solvent for sinensetin. The plate was scanned with a reflectance
densitometer at 190 nm. The quantification was done by the external standard method.

Keywords: Orthosiphon stamineus, sinensetin quantification, sinensetin extraction, reflectance densitometry

silica gel GF254 suspended in water, well homogenized by elec-
tric stirring, was applied on the TLC glass plates with a Camag
applicator. The tuff was previously sieved and the fraction
with particle size  < 40 mm was used for the preparation of 0.5
mm thickness wet layer. The water used was purified by the
Nonpure-Unit ( Barnstead, Boston, USA). The Camag analyser
used in the studies was a reflectance spectrometre equipped
with an IBM computer, monitoring range 190-700 nm. Data
acquisition and processing were performed using the winCATS
software programme.

The O. stamineus leaves, collected from Penang, Malaysia,
were dried at room  temperature, or in the oven below 40 °C.
The dried leaves were pulverised and sifted through 500 μm
mesh size sieve. Accurately weighed 10 g of the leaf powder
was transferred to 70 ml 50% methanol (Merck). After
ultrasonication for 1 h in an ultrasonic cleaning bath, the ex-
tract was filtered and evaporated to dryness (later referred to
as extract powder) using rotary evaporator and vacuum pump.
Solutions for the standard calibration curve were made in
methanol at the concentrations of 0.01, 0.0125, 0.015, 0.0175,
and 0.2 mg/ml, using pure crystalline sinensetin. The stan-
dard curve was used for the determination of sinensetin in the
extract powder. The sinensetin solution of the 50% methanol
extract was prepared by dissolving  5 mg  extract powder/ml
methanol and used for quantitative determination.

The standard sinensetin and the extract powder solutions were
applied to the TLC plates (solution volume applied: 10  μl;
spot diameter: 10 mm). The solution application was done at
15 mm from the bottom edge of the plate and the spots were
20.1 mm apart from each other. The TLC plates were devel-
oped at room temperature in an unsaturated glass twin-trough
chamber. The solvent system consisted of chloroform (Merck):

*Author for correspondence;  b present address;
E-mail: dramzadh@yahoo.com
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Palm (Elaeis guineensis) is a “wonder tree”, being very use-
ful to humans (Abulude and Lawal, 2002). Oil is among its
most useful products, which finds application in cooking,
manufacturing of paints, cloth, linoleum, printing ink, insec-
ticides, pharmaceuticals, cosmetics, leather making, produc-
tion of animal feeds, baking products, and confectioneries.
The storing of large volumes of oil for long periods under
diverse conditions is not an easy task, since many of its char-
acteristics (colour, flavour and clarity), which are necessary
to be maintained, deteriorate. In order to maintain stability of
palm oil for a long period for consumption and industrial us-
age, without the loss of quality and quantity, good storage
methods need to be developed. This study was, therefore,
carried out to determine the effect of storage on the physico-
chemical properties of palm oil when stored in containers
made of different materials.

The palm oil used in this investigation was procured from the
Federal College of Agriculture, Akure, Ondo State Process-
ing Unit. The analytical studies were carried out between May
and August. The storage containers (earthenware pots, plas-
tic and tin) were purchased from the local market in Akure.
These were washed with detergent, rinsed in distilled water
and sun-dried for 5 h. Two litres of oil was stored in each of
the containers for 4 months prior to analyses. The initial ana-
lytical values, determined before the commencement of sto-
rage, were used as the reference values. Two determinations
on the physicochemical properties were carried out at 1-month
intervals. Iodine value, free fatty acids, peroxide value, and
colour were determined by the methods described by Pearson
(1976). The relative humidity (%) and temperature (°C) were
recorded daily. Dirt and sediments were removed using the

Pak. J. Sci. Ind. Res. 2005 48(2) 110-112

filtration method. Sensory evaluations were done by a taste
panel of a nine judges, who evaluated the sample in terms of
colour, taste, and odour using a nine point hedonic scale (9 =
super-good, downwards to 1 = super-bad). All determinations
were done in duplicate. Means and standard deviations were
calculated according to the methods of Steel and Torrie
(1980). Duncan’s multiple range test was used to determine
the significant differences (Duncan, 1955).

Table 1 records the average ambient temperature (°C) and
relative humidity (%) during the storage period, by month.
The temperature ranged between 26.5-29.0 °C, whereas humi-
dity ranged between 90.0-95.4% during the storage period.
The physicochemical properties of the oil stored in different
containers are presented in Table 2. The free fatty acids (%)
was low at the commencement as well as in the stored sam-
ples. It varied between 0.65 at commencement and 0.95 in
August in the earthenware pots. It was, nevertheless, observed
that the free fatty acids increased during storage. The reason
for this increase may be attributed to the absorption of mois-
ture by the earthenware pots from the surroundings. When
this occurs there is a likelihood of microorganisms affecting
the oil, which in turn may lead to spoilage. This is in agree-
ment with the earlier reports for milk during storage (Rehman
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Effect of Storage on the Physicochemical Properties of Palm Oil
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Abstract. The effect of 4-month storage on the physicochemical properties of palm oil stored in earthenware pots, plastic
and tin containers is reported. Significant increase was noted in the iodine value (tin, from 48.22 to 57.95; plastic, from
48.22 to 56.68) free fatty acids (tin, from 0.65 to 0.93 %; plastic, from 0.65 to 0.93 %), and peroxide value (tin, from 5 to
8.07 mEq/kg; plastic, from 5 to 7.87 mEq/kg) of the oil during the period of storage. The increase was even more pro-
nounced in the earthenware pot in iodine value (from 48.22 to 60.91), free fatty acids (from 0.65 to 0.95%), and peroxide
value (from 5 to 8.40 mEq/kg). The sensory quality characteristics were adversely affected during storage in the earthen-
ware pots after 4th month of storage. The results suggest that plastic was the best storage container for palm oil.

Keywords: oil storage, physicochemical properties, earthenware pot, plastic container, tin container

Table1. Ambient temperature and humidity of palm oil during
storage period

Month Temperature (°C) Humidity (%)

Commencement 26.7 91.0
May 27.0 95.4
June 28.0 92.0
July 29.0 90.0
August 26.5 94.0



Hybridization Studies in Normal and Cracked-Skull Diseased African Catfish,
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Abstract. Intraspecific hybridization studies were carried out in two strains of Clarias gariepinus with acute and mild
cephalic-abnormality or cracked-skull disease and non-cephalic or normal species from Ibadan, Oyo State, Southwestern
Nigeria, and the Maiduguri strain from Maiduguri, Borno State, Northern Nigeria. The highest percentage of hatchability
(84.5%) was recorded in the Maiduguri strain of C. gariepinus and the least (67.5%) in the strain with mild cephalic-
abnormality. Among the intraspecific hybrids, the highest percentage (76.7%) was recorded in the cross between the female
of Maiduguri strain and the male of non-cephalic strain, while the least (72.2%) was recorded in the cross involving the
female of Maiduguri strain and the male of strain with cephalic-abnormality. The maximum growth recorded was 4.321g in
six weeks in the strain with mild cephalic-abnormality and minimum 3.758 g in the Maiduguri strain. Among the hybrids,
maximum growth of 4.086 g was recorded in the cross between the female of Maiduguri strain and the male of non-cephalic,
and minimum of 3.582 g in the cross between the female with cephalic-abnormality and the male of Maiduguri strain. There
was no occurrence of cephalic-abnormality in the cross between the female of C. gariepinus with cephalic-abnormality and
the male of Maiduguri strain.

Keywords: hybridization, cephalic-abnormality, hatchability, productivity, Clarias gariepinus
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Introduction
Clariid catfish (Clarias spp., and Heterobranchus spp.) are highly
valued edible fishes in Africa and constitute prominent com-
mercial aquaculture species. These are widely cultivated in Af-
rica, mainly under semi-intensive systems with an average pro-
duction level of 40 metric ton/ha/yr (Hecht, 1996). Clarias
gariepinus has been introduced for intensive culture in some
European and Asian countries. Huisman and Richter (1987)
reported that Clarias gariepinus belongs to an economically
important group of fishes in the tropical and subtropical re-
gions. According to Aluko and Popoola (2002), the rapid devel-
opment of fish production, along with the introduction of su-
per-intensive fish farming systems, have necessitated the con-
current improvement of productivity and adaptability of fish
species. This has necessarily involved hybridization which sim-
ply means heterospecific insemination. The method is used to
combine desirable characteristics of one species with those of
another in order to produce offsprings of superior quality than
the parent species. Aluko and Popoola (2002) reported that
scientists and fish farmers have successfully used the methods

of hybridization, selection and inbreeding for fish quality im-
provement. Intraspecific hybridization is the cross between strain
stocks of the same species and has been applied to cause in-
creased fish production, while interspecific hybridization is the
cross between two different species. At low stocking densities,
diseases are not a serious problem in polyculture or monocul-
ture operations of African catfish. Although some fungal para-
sites and bacterial diseases may occur, cephalic-abnormality,
also known as cracked-skull disease, is a catfish disease which
has been reported from intensive pond rearing systems and
hatcheries across Africa. The outbreak of the disease has been
reported in the Asian catfish species C. batrachus and C. mac-
rocephalus (Kabata, 1985), and C. gariepinus in Israel (Viveen
et al., 1985), in Central Africa (Huisman and  Richter, 1987) and
in Nigeria (Awa and Alegbeleye, 1991).

The present study has been carried out to find a permanent
solution to the problem of cephalic-abnormality in catfish culture.

Materials and Methods

Source of broodstock. Male and female brooders were ob-
tained from different locations in Nigeria. These included
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Introduction
Studies on the food and feeding habits of fish species is a
subject of continuing research, since it constitutes the basis
for the development of a successful fisheries management
programme on fish capture and culture. The published work
from Africa shows that intensive investigations on the fish
species started when Boulenger (1916) produced a catalogue
of the freshwater fishes of Africa. Later, Robert (1975) reported
the geographical distribution of African freshwater fishes and
Welcomme (1979) reviewed food and feeding habits of fish
species in the African flood plain rivers. Durr and Gonzalez
(2002) studied the feeding habits of Beryx splendens and
B. decadactylus (Berycidae) off the Canary Islands. The effects
of metazoan parasites on the feeding behaviour of some fish
species in the North Sea were investigated by Klimpel et al.
(2003). A comparative study on the feeding habits of co-occur-
ring sprat (Sprattus sprattus) and cod (Gadus morhua) lar-
vae in the Baltic Sea was carried out by Voss et al. (2003). The
sediment grain size, with regards to the feeding, and assem-
blage structure of ground fish in the Northeastern continental
shelf were studied by Methratta and Link (2004). In respect
of Nigeria, Reed et al. (1967) had produced a comprehensive
record of fish and fisheries of Northern Nigeria, while Fagade
and Olaniyan (1973) studied the food and feeding relation-
ships of fishes of the Lagos Lagoon in Western Nigeria. Other
investigators who worked on the fishes of Nigeria include,
Olatunde (1979) in the upper Ogun River, Adebisi (1981) in
Lagos and Lekki Lagoons, Tetsola (1988) in the Niger Delta
area and the Warri River, Ikomi and Sikoki (2001) at the River
Jamieson, and Oboh et al. (2003) also at the Jamieson River.

A Comparative Study of the Food and Feeding Habits of Chrysichthys
nigrodigitatus and Brycinus nurse in a Tropical River

C. G. Oronsaye* and F. A. Nakpodia
Zoology Department, University of Benin, Benin City, Nigeria

(received December 15, 2003; revised November 10, 2004; accepted January 24, 2005)

Abstract. A comparative study of food and feeding habits of two fish species, Chrysichthys nigrodigitatus (Lacepede)
and Brycinus nurse (Ruppel) was carried out in the Ethiope, a tropical river. Fish species were procured from fishermen,
using cast-nets, fish traps, hooks and lines for fish catch. Specimens were chilled with ice-blocks in a heat-insulated cooler
and transported to the laboratory at the University of Benin for analysis. One hundred fish specimens were examined and
their stomach contents analysed. Two methods were applied for the analysis, namely, the frequency of occurrence method
and the volumetric method. The result of the analysis showed that C. nigrodigitatus was an omnivorous detritivore, while
B. nurse was a herbivore. Thus, they occupied different ecological niches and hence were found in abundance in the same
water body.

Keywords: food/feeding habits, fish species, tropical river, Chrysichthys nigrodigitatus, Brycinus nurse, Ethiope river
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The Ethiope River is very important for commercial fisheries
and the production of palm-wine from the numerous raffia
palms (Raphia hookerii) growing luxuriantly along its bank.
The only published work reported on the river is on the dis-
tribution of the fish species by Odum (1995). Thus, this study
aims to continue research on the fishes of this river providing
a more detailed comparative investigation into the food and
feeding habits of the two fish species, C. nigrodigitatus and
B. nurse, which were most abundant in the river. The two fish
species selected for this study are also of very high commer-
cial and economic value.

Materials and Methods
Study area. The Ethiope River is located between latitude 5°

57
,
-5° 45/N and longitude 5° 00

,
-6° 05/E. It has its source at

Umuaja Hills (Fig. 1). From its origin it moves westwards to
Sapele where it empties into the Benin River, covering a dis-
tance of 88 km. The river traverses an area having the tropi-
cal rain forest climate. The rainy season lasts from April to
November, while the dry season lasts from December to March.

Procedure of sampling. The sampling zone for this study
extended from Umeghe through Jerhe to the Ethiope-Jamieson
Rivers Confluence at Sapele. Fish specimens were collected
with the help of fishermen hired from Umeghe, using cast-
net, fish traps, hooks and lines. The study was carried out
from June to October 1999. A total of 100 fish specimens,
collected through the fishermen, were chilled with ice-blocks
in a heat-insulated cooler and transported to the laboratory at
the University of Benin, Nigeria for analysis. Fish identifica-
tion was done, using the published works and identification*Author for correspondence
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Introduction

Many microorganisms can cause several diseases and now,
in this world of modern science, human beings are capable of
facing any challenge against these diseases. In spite of the
tremendous advancement of medical science and technology,
nevertheless, diseases are the leading health problem, par-
ticularly in the under-privileged populations in the remote ru-
ral areas in the developing countries. In Bangladesh, a very
poor country with poor hygiene, diarrhoea, cholera, typhoid,
malaria, dyptheria, etc., are major causes of morbidity and mor-
tality.

Euphorbia hirta, Family Euphorbiaceae, is commonly  grown
in almost all the districts of Bangladesh, hotter parts of India,
and other tropical and subtropical countries, where the plant
is used in traditional medicine for several illnesses since the
time immemorial. Juice of the plant is given in the treatment of
aphthae, dysentery and colic diseases, and is used by women
to increase the flow of milk. A decoction is used  to treat
asthma and chronic bronchial affections. The plant is chiefly
prescribed in the treatment of cough, gonorrhoea and bowel
complaints. On the Gold Coast, it is ground and mixed with
water and used as an enema (Kirtikar and Basu, 1996).

Due to the fact that this plant is very useful, as found by
previous reports and the fact that little information is avail-
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Abstract.  Antibacterial and antifungal activities of crude extracts and two triterpenoids, taraxerone (EH-1) and 11α, 12α-
oxidotaraxerol (EH-2) isolated from the plant Euphorbia hirta were tested against fourteen pathogenic bacteria and six
fungi. Crude extracts and pure compounds exhibited significant activity against most of the bacteria tested. On the other
hand, all the crude extracts and pure compounds were active, but not significant enough, against most of the tested fungi.
The minimum inhibitory concentrations (MICs) of the isolated compounds were also determined against the tested
organisms (107 cells/ml) and the effective values were found to be between 64-128 μg/ml. In the brine shrimp lethality
bioassay, the compounds were screened for their  probable cytotoxic activity,  and the LC50 values of EH-1 and EH-2 were
found to be 17.78 and 10 μg/ml, respectively.

Keywords: Euphorbia hirta, triterpenoids, brine shrimp lethality bioassay, antibacterial activity, antifungal activity,
taraxerone, 11α,12 α-oxidotaraxerol
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able on its biological activity, there is a need to find out more
about the potential of this plant as an antimicrobial agent. The
present study is, therefore, designed to assess the potency of
the plant extracts and triterpenoids isolated therefrom on se-
lected microorganisms and also to determine the cytotoxic
effect of these compounds.

Materials and Methods
Source of the plant and microbiological cultures. The plant
Euphorbia hirta, was collected from the Rajshahi University
Campus, Bangladesh. Organisms used in the present studies
were obtained from the Department of Pharmacy, Rajshahi
University, pure cultures of which were previously procured
from the Institute of Food and Nutrition, University of Dhaka,
and also from ICDDR, Bangladesh. All solvents used during
this study were redistilled and purified. Other chemicals, in-
cluding the culture media used, were of analytical grade un-
less otherwise specified.

Plant material preparation, extraction procedure, and com-
pound identification. The whole plant of  E. hirta was cut into
small pieces, dried in an oven at 40 °C to a constant weight,
pulverized into fine powder in a grinding machine, and stored
in an airtight container. One kg of the powdered plant material
was exhaustively extracted with rectified spirit at room tem-
perature. Solvent of the extract was evaporated under reduced
pressure and the extract was fractionated with petroleum ether*Author for correspondence E-mail: radwiya44@yahoo.com
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Blood is a very vital medium of life in the humans. Plasma is
the fluid portion of the blood, which constitutes 55% of its
volume (Guyton, 1986). Plasma clots on standing, but re-
mains in liquid form if an anticoagulant is added. It is im-
portant that the fluid nature of blood is maintained in normal
living systems. In certain situations, blood is lost or spilled
from open injuries or internal haemorrhage (Guyton, 1996).
Bleeding is arrested when clots are formed in the blood (he-
mostasis). Excessive bleeding can be caused by deficiency
of any one of the many blood-clotting factors. However, three
major types of bleeding tendencies, namely, vitamin K defi-
ciency, thrombocytopeonia  (platelet deficiency), and
haemophilia have been studied (Harker, 1987). Excessive
bleeding time is desirable to be reduced. The aim of this
study was to find out natural remedies based on a plant ma-
terial for controlling excessive bleeding. This study is ex-
pected to be further useful for finding natural agents that
may be applied to solve the bleeding problems of
haemophiliacs. These natural agents will replace the very
expensive clotting factor VIII (antihaemophilic factor A,
antihaemophilic globulin), or factor IX (plasma thromboplas-
tin component, antihaemophilic factor B), and become widely
available, if discovered (Charin, 1984). Anti-coagulants pre-
vent clot formation, for example, heparin. These act by pre-
venting the activation of factor XI (plasma thromboplastin)
and  by inhibiting the action of thrombin (Cleavon, 1993),
histamine, oxalates and coumarin (dicoumarol derivatives,
which inhibit the action of  vitamin K). Coagulants, on the
other hand, are chemical principles that activate the forma-
tion of thrombin and encourage clot formation.

Blood Clotting Effect of Leaf Extracts of Bryophyllum pinnatum
J. M. Okuo* and I. M. Ejimadu

Chemistry Department, Faculty of Science, University of Benin, Benin City, Nigeria

(received February 20, 2003; revised December 9, 2004; accepted December 13, 2004)
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Abstract. Clotting time of blood samples drawn from eight patients was determined using three variants of plant extracts
(crude, aqueous and chloroform) of the leaf of Bryophyllum pinnatum. These extracts clotted the test blood samples faster
than the untreated blood samples, which ranged between 0.34-3.27 min. Blood samples pretreated with heparin (antico-
agulant) did not clot, to any extent, when treated with the B. pinnatum extracts. All the test blood samples showed different
clotting times. The clotting efficiency of the different extracts was crude > aqueous > chloroform > control. The clotting
time for different test blood samples, not treated with any variant of the plant extracts (control samples), ranged between
10.363±0.012 and 14.483±0.008 (min). Normal blood clotting time is between 6-10 min, which may indicate deficiencies
in one or more clotting factors in the untreated test blood samples drawn from the study subjects.

Keywords: blood clotting, Bryophyllum pinnatum, anticoagulant

Chemical agents present in some plant extracts are known to
have coagulant properties. The leaf sap of Bryophyllum
pinnatum is used in Ivory Coast to stop bleeding of cuts and
in Mexico for the treatment of failure of menstruation. The
leaf mash compounded with palm oil or butter is applied to
treat wounds, burns, abscesses, ulcers, sores, swellings and
pains. The plant is an ingredient of a prescription used in Congo
to hasten the expulsion of the after-birth fluids. Among the
numerous medicinal attributes, the plant is reported to have
antidiarrhoea, antiulcer, antiinflamatory, antidiabetic, anti-
pyretic, antibacterial, antifungal, and spasmogenic effects. It
is used in the Philippines as analgesic to treat headache and
rheumatism, in the Ivory Coast for earache and ophthalmic
emergencies, in Gabon for itching, in Congo against allergic
inflammation, fungal and eczematous infections, and in Nige-
ria as a diuretic. On account of the wide spectrum of medici-
nal uses, including those related with blood problems, the leaf
extract of B. pinnatum was investigated for its blood clotting
ability.

Prepration of the extracts. Fresh leaves of B. pinnatum were
collected (September) from around the Pharmacognosy De-
partment, University of Benin and from the adjacent Ekosodin
Village. About 3.5 kg of the leaves were chopped and im-
mersed in distilled water (6 litres) and boiled (1 h). The su-
pernatant was decanted, cooled and collected as the aqueous
extract, which was concentrated in a rotatory evaporator and
stored in amber coloured bottles as the crude extract. To a
part of this crude extract was added 100 ml distilled water and
twice its volume of chloroform in a separatory funnel. Both
the chloroform and aqueous extracts were separated and fur-
ther concentrated. Three different extracts were thus obtained
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The first crude use of enzymes in textile processing was
done  in 1857 when starch-sized cloth was soaked with li-
quor containing barley. Later, in 1900, this process was
slightly improved by using malt extract. The process of en-
zymatic desizng, using animal and bacterial amylases, was
introduced in many textile factories in 1912 (Cavaco and
Gubitz, 2003). Weaving is one of the oldest arts known.
Woven fabric consists of sets of yarns, interlaced at right
angle in some established sequence or pattern.  The yarns
that run parallel to the selvage or the longer diameters of a
bolt of fabric are called warp yarns, those that run crosswise
of the fabric are called weft yarns. Starch-containing sizes
are applied to the warp yarn of woven fabrics to assist in the
weaving process, which however must be removed prior to
dyeing and printing processes. The removal of the starch
size from the cotton yarn is called the desizing process
(Shenai, 1991). Amylase enzyme that specifically acts on
starch is considered to be the favourable option for the solu-
bilization of starch into glucose and maltose (Bergmeyer,
1974). Enzymatic desizing is now regarded as the most safe
and economical method.  In order to reduce the cost of pro-
duction of the desizing enzymes, an attempt has been made
to extract amylases from the indigenous resources available
in Pakistan. For this purpose, germinated barley and mango
seeds were used for the extraction of amylase. The study on
this aspect is reported here.

Extraction of barley amylase. Barely is one of the earliest
known grains.  It is grown in tropical regions of Pakistan.
Barley is used in soups, in animal feed, in the production of
malt for beer and commercial alcohol (Brooks, 1962). Selected

seeds of barley were steeped in water for 2-7 days. Steeping
for three days at 20-25 °C was found to be the optimum
period.  The steeped seeds were dried for 3 days at room
temperature.  After drying, the barley seeds were spread
over cotton sheet and turned periodically to maintain uni-
formity of moisture, temperature and proper aeration. Germi-
nation started, after 4 days, which continued upto 10-15 days
in dark conditions at 20-25 °C. By checking the amylase
activity everyday it was found that the activity was low
during first 7 days, while the optimum activity was reached
after 11 days, and decline was observed after 15 days. Amy-
lase activity was less when germination was allowed to pro-
ceed during daylight. The loss of moisture during the germi-
nation process, was replenished by sprinkling water. The
germination process was terminated after 11 days by freez-
ing the germinated seeds at -10 °C for 24 h. For better extrac-
tion of amylases the germinated seeds were crushed and
soaked in equal amount of water (1:1) for 10-15 days. Best
results were obtained after 10-11 days of soaking. For pres-
ervation, 0.1-0.2% sodium benzoate was used. After 10-11
days, extract was removed by filtration. From 1 kg of germi-
nated barley seeds, about 470 g malt extract was obtained. It
was a light brown liquid extract.

Extraction of amylase from germinated mango seeds. Selected
seeds of mango were collected and washed. After washing,
the seeds were buried in soil for germination. After 15 days,
the seed stone broke and shoots appeared. When shoots
grew up, the germinated seeds were separated from the hard
stone, washed and frozen for 24 hours at -10 °C. These germi-
nated seeds were ground and soaked in equal amount of wa-
ter  (1:1) in dark conditions for 7 days at 20-25 °C.  For preser-
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Abstract. Investigations have been carried out on the development of stabilized vegetable amylases for enzymatic desizing
of woven fabric. Vegetable amylases from barley and germinated mango seeds were extracted and stabilized for industrial
use. The desizing of woven cotton fabric was carried out with these amylases. Their desizing performance was also
compared with commercially available enzymes. As a result of this study, highly active and stabilized amylases were
obtained from barley and germinated mango seeds. The method used for the enzyme recovery was also noted to give good
yield from both the sources of plant origin.
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Introduction
Locust bean, which is common in Nigeria particularly in the
Northern and South-Western parts, has been studied exten-
sively (Adewumi, 1997).  It has been found to contain 39-40%
oil, 31-40% protein, and 11.7-15.4% carbohydrates  (Oladele et
al., 1985). The oil has been reported to be suitable for the
manufacture of soap (Owoyale et al.,1986). It has also been
established that the leaves of the locust tree are rich in nitro-
gen, which are  used as livestock feed and as a manure. The
fermented products of locust bean are used as food condi-
ments all over Nigeria (Adewumi, 1997). Recently, Olaofe et
al. (1998) have reported on the chemical composition and func-
tional properties of the locust bean.

The properties of natural rubber composites accelerated with
mercaptobenzothiazole (MBTS) have been studied (Adeosun
et al., 1997; Adu and Adeosun, 1997;  Elliot, 1987; Bristow,
1986). The effect of addition of locust bean cake on the prop-
erties of natural rubber composite accelerated with MBTS have
also been studied. These studies have shown that at rela-
tively low locust bean cake concentration of ≤ 0.3 in the
locust bean cake/MBTS admixture, the tensile strength and
modulus of natural rubber composite improved over the con-
ventional MBTS composite. Also, the degradation resistance
of the raw rubber, before compounding for vulcanization, and
the reversion resistance of the resultant natural rubber com-
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Abstract. The effect of part replacement of mercaptobenzothiazole (MBTS) with locust bean cake (LBC) on the thermo-
dynamic parameters, thermal and electrical conductivities of natural rubber (NR) composite, was  examined. Generally, all
the thermodynamic parameters, the thermal conductivity and the electrical conductivity of the NR vulcanizates were
altered on the inclusion of the MBTS/LBC mix in the formulations of the composites. The degree of alteration of these
properties increased with increasing LBC contents in the MBTS/LBC mix. It appears that upto 50/50, MBTS/LBC mix,
the lower the entropy change of the molecules of the composite, the higher was  the crosslink density of the composite, and
the better was  the ability of the composite to conduct  heat and electricity. It is, therefore, advantageous to replace MBTS
with LBC upto 50% in the formulations of NR composites for improved thermal and electrical insulation.

Keyword: mercaptobenzothiazole, locust bean cake, natural rubber, thermodynamic parameters, rubber vulcanizates

pound were noted to improve on the addition of locust bean
cake.

These observations on the positive effects of locust bean
cake on the properties of natural rubber have aroused  inter-
est to examine the thermodynamics of elasticity, and the elec-
trical and thermal conductivities of natural rubber composite
accelerated with locust been cake in the admixture with the
conventional MBTS accelerator.

Materials and Methods
Preparatory and analytical procedures. Filler preparation,
latex compounding, dry rubber composite compounding  for-
mulation (Table 1), and curing procedures were followed as
reported already (Adeosun and Olaofe, 2005; Adeosun et al.,
1997). The determination of thermodynamic parameters of elas-
ticity was done as described by  Adeosun et al. (1999). The
measurement of electrical conductivity was done as reported
earlier (Oyeleke, 2000). Thermal conductivity measurements were
done by Lee’s disc apparatus. The sample thickness was deter-
mined by micrometer screw gauge. After the determination of
the steady state temperature of the lower plate it was heated
directly to nearly 100 0C. The sample was then placed on the
plate and the temperature monitored at intervals of thirty sec-
onds. Data obtained were used to plot the cooling curve. The
gradient of the curve at the steady state temperature of the
lower plate was evaluated and used in the Fourier’s equation.Author for correspondence; E-mail: ojolo48@yahoo.com
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Abstract. The present paper attempts to investigate the effect of elastane concentration and knitting processing variables,
such as tightness factor and take-down tension upon spirality and density of rib and single jersey fabrics. Five different
concentrations of elastane (0-7%), three different take-down tensions (2, 3 and 5 kg) and four levels of tightness factors
(12, 13.5, 15, and 16.5) were selected. Fabric density has a direct relationship with the concentration of elastane and
tightness factors. Weight of both types of knitted fabrics increased with the increase in the tightness factor and the
percentage of elastane. It was also found that with the increase in take-down tension and reduction in the tightness factor,
the spirality increased.

Keywords: knitted fabrics, spirality, elastane, tightness factor, fabric strength
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Introduction
There has been an extraordinary development in the scope
and applications of knitted fabrics during the recent years.
The principal reason behind this growth is to be found in the
structure of the knitted fabric itself. The most important deve-
lopment has been in the increasing applications of lycra and
other elastane yarns. Elastane spandex yarns are used to pro-
vide fitness and comfort in garments, made mainly in fabrics
produced by circular knitting. The form, amount and arrange-
ment of the spandex yarn used in the fabrics depends upon
the type and construction of the garments, the fabric weight
and the amount of stretch (Corbman, 1983). The major knit-
ting parameters that influence strength, dimension, stretch,
and weight of such fabrics are yarn count, tightness of cons-
truction, tension on the spandex, and frequency of the span-
dex on the machine (Abou-iiana, 1998; Buehler and Haid,
1986). Also, fabric’s extensibility affects its bursting strength
and increases inversely with the tightness factor (Ertugrul and
Nuray, 2000).

There are difficulties to be encountered in knitting such fab-
rics that provide garments with the desired combination of
properties. The problem of spirality (spirality is the deviation
of the courses and the wales line angle from 90°) greatly
affects the knitted fabrics when they are made into garments.
The spirality increases with the decrease in tightness factor,
while greater take-down tension results in greater angle of
spirality (Tariq, 1998; Banerjee and Alaiban, 1988a). Higgins
et al. (2003) have carried out studies on the length and width
shrinkages, skewness, and spirality of three weft-knitted cot-

ton structures during tumble drying. Significant length and
width shrinkages occurred in all the three structures. The tum-
bling action in a tumble drier has a significant influence on
the dimensional stability and distortion of weft-knitted cot-
ton fabrics. Jeon et al. (2003) have investigated the mechani-
cal properties of warp-knitted fabrics that had differences in
knitting structure, knitting density and yarn composition. Fab-
ric weight showed the tendency of gradually decreasing as
the number of abrasion cycles increased. It was due to the
fact that pill was removed after the abrasion cycles. Tensile
strength to rupture decreased with increasing the number of
abrasions. The arrangement of yarn input to the machine prin-
cipally affected this property.

This study attempts to examine the effect of the elastane con-
centration, tightness factor, the take-down tension on fabric
density and spirality of the single jersey and 1/1 rib knitted
fabrics.

Material and Methods
Source and characteristics of the yarn. The carded 20S

hosiery yarn (yarn count: 20 single) required for this study
was obtained from the running stocks of Masood Textile Mills,
Faisalabad, Pakistan. To assess the inherent potential of the
raw stocks being utilized for knit fabric construction, the yarn
was evaluated for the spinning parameters because physical
characteristics of the yarn have a direct bearing on the knit-
ting process. Lea-strength of the yarn was 122.2 lbs, count
lea-strength of the product was 2426; thick and thin, places
and neps were recorded as 51, 14 and 133 per kilometer, res-
pectively. The hairiness value was 7.88, while 3.7 twists per
inch were recorded in the sample yarn.
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Abstract. Even though castor oil is inedible, it has for long been an article of commerce. This is in large measure due
to the versatility of the oil. This review discusses the extraction of castor oil and its refining methods, while emphasis
is placed on the review of the industrial applications of the oil. Since castor oil is not edible, it could be substituted in
many industrial application areas where edible oils are used. An awareness of the various applications of the oil can
be used to emphasize the need for an increase in its production as a vital raw material for the chemical industries.
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The trade of castor oil as an item of commerce dates back to
antiquity. The oil is obtained by extracting or expressing the
seeds of Ricinus communis, or red castor Family
Eurphorbiacae (Kirk-Othmer, 1979). It is also obtained from
the seeds of another plant, R. sanguineous. Castor oil is a
viscous, pale yellow, non-volatile and non-drying oil, with
bland taste. It is sometimes used as a purgative. It has a
slight characteristic odour while the crude oil tastes slightly
acrid with a nauseating after-teste. Relative to other veg-
etable oils, it has a good shelf-life and it does not turn rancid
unless subjected to excessive heat. The objective of this
paper is to highlight the various uses of castor oil in the
chemicals production industries. Being a non-edible oil, its
increased use can reduce the demand of some edible oils
used in the chemical industry, for its availability for human
consumption.

Producing countries. Castor oil is a vegetable oil used as a
major industrial raw material. The world’s major producers
of castor oil are India, Brazil, China and Russia. The impor-
tance of castor oil to the economy of many African coun-
tries is evident from the fact that many companies in the
continent sponsor the cultivation of castor plant. Although
reliable production statistics are hard to come by, it is note-
worthy that a substantial amount of the oil is produced in
Zimbabwe, which  is expected to exceed 1000 tonnes in the
near future (Chamunorwa, 1995). The total world produc-
tion of seeds is estimated at 1 million tonnes and the oil
expressed from these is about 500,000 tonnes. The break-
down of production is shown in Table 1 (www.ciara.com.ar/
estadize.htm).

Cultivation of castor plant. The castor plant grows in the wild
in large quantities mostly in the tropical and sub-tropical coun-
tries. It is a  herbaceous plant with a height between 1 m and

2 m when fully developed. Some varieties are perennials with
the size of small trees, whereas some other varieties are dwarf
types and are grown as annuals. Generally, the plant is able to
grow on most soils, except those that are compacted, such as
heavy clays. For best yields, it requires moderate soil fertility,
warm conditions, and average rainfall between 600-700 mm
(Weiss, 1971). However, the plant is able to tolerate varying
weather conditions and it has been adapted to semi-arid con-
ditions of Brazil, making the country to be a major producer of
castor seeds. High soil fertility enables the castor plant to
grow vegetatively, while humid and wet conditions may pro-
mote the development of capsule moulds. On the other hand,
high temperatures affect pollination and seed set (Woodend,
1993). A disadvantage of the cultivation of castor plants is
the presence of the castor bean white fly population that has
the characteristics of developing into a severe pest hazard
potential. Castor seeds are about the size of a bean and some-
times the seed is referred to as a bean although it is not a
legume. Other informations on the agricultural production of
castor oil (Woodend, 1993; Roetheli et al., 1991) and other
biological aspects of the plant  have been published (Weiss,
1983; 1971).

There are different varieties of the castor seeds, but on the
average, they contain about 46 to 55% oil by weight (Weiss,
1983). Castor seeds are poisonous to humans and animals,
because they contain ricin, ricinine and certain allergens
that are lethally toxic. If a seed is ingested accidentally, it
causse abdominal pain, vomiting and diarrhoea. In fact, it
is claimed that as little as one milligram of ricin can kill an
adult (Woodend, 1993). Mascolo et al. (1996) have reported
that administration of castor oil at 2 ml/rat produced diar-
rhoea in all the rats they tested; similar effects are also
expected in humans.
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