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Introduction
Piroxicam [N-(2-pyridyl-2-methyl-4-hydroxyl-2H-1, 2-benzo-
thiazine-3-carboxamide-1,1-dioxide)] is an extensively used
non-steroidal anti-inflammatory agent (NSAID) of the oxicam
class of enolic acids, normally used as an antipyretic and anal-
gesic drug especially in the treatment of acute gout and rheu-
matoid arthritis. The drug acts by inhibiting enzymes involved
in the biosynthesis of prostaglandins (Steigerwald, 1978). It is
better tolerated than indomethacin and patient compliance is
better because of its long biological half-life that permits once
daily regimen (Hobbs, 1986; Hobbs and Twomey, 1979).

Although numerous analytical methods developed for the
quantitative assay of piroxicam, include high performance
liquid chromatography (HPLC) (Basan et al., 2001; Troconiz
et al., 1993; Richardson et al., 1986), gas liquid chromato-
graphy (GLC), (Capitanni et al., 1988), coulometric (Nikolic
et al., 1993) and spectrofluorimetry method (Manzoori and
Amjadi, 2003; Damiani et al., 1998), spectrophotometric and
potentiometric methods (El-Ries et al., 2003), and voltam-
metric determination of piroxicam (Paniagua et al., 1992).
However, the colorimetric method described here is simple,
accurate, reproducible and reliable for the fast routine deter-
mination of piroxicam in bulk pharmaceuticals and dosage
forms.

Materials and Methods
Piroxicam pure powder was obtained from Pfizer Products Plc,
Lagos, Nigeria, and piroxicam commercial brands (capsules)
were purchased from local pharmacy shops in Benin city,
Nigeria. All the chemicals and reagent used were of analytical

grade. Spectrophotometer Model 722S, was used for absor-
bance measurement. Scanning of piroxicam solution from 200-
500 nm showed peak absorbances at 250 nm and 360 nm while
scanning for the piroxicam-copper complex was from 300-800
nm and peak absorbance was at 480 nm.

Stock solutions of piroxicam (0.1 g%) in methanol and cop-
per sulphate pentahydrate (0.008 M) in deionized water were
prepared. Aliquots (0.5, 1.0, 1.5, 2.0, 2.5, and 3.0 ml) of piroxi-
cam stock solution were placed separately in 25 ml volumet-
ric flasks and the volume in each flask was made up to 3 ml
with methanol. 1 ml copper sulphate pentahydrate stock
solution was then added to each flask, and the contents were
swirled before diluting to the 25 ml mark with methanol. 1:10
dilution of the solution was made with methanol in each flask,
before taking their absorbance at 480 nm, using the solution
without piroxicam as reagent blank.

For the determination of piroxicam capsules, contents of
twenty (20) capsules were carefully mixed and weighed. An
amount equivalent to 0.1 g (100 mg) of piroxicam was accu-
rately weighed and dissolved in 100 ml of methanol. 2.0 ml
aliquot of this solution was transferred to 25 ml volumetric
flask and the volume was made up to 3 ml with methanol. 1 ml
of the copper sulphate pentahydrate stock solution was
added to the flask, swirled and diluted to 25 ml mark with
methanol. 1:10 dilution was made with methanol, and the
absorbance was taken at 480 nm against the reagent blank.

Determination of the stoichiometric relationship (ratio of
reactants in copper-piroxicam complex). The Job’s method
of continuous variation (Martin, et al., 1983; Job, 1928) was
used. Stock solutions of equimolar concentrations (1.0 x
10-4M) of piroxicam and copper sulphate pentahydrate were
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Abstract. A simple and accurate spectrophotometric method is proposed for the analysis of piroxicam. A yellowish-green
complex was formed between piroxicam and copper sulphate pentahydrate at room temperature, which was determined
at 480 nm. A valid Bee-Lambert’s plot over the range of 2 to 12 μg/ml and the calculated molar absorptivity is 3.98 x 103

l/mol/cm. Nine (9) out of eleven (11) brands tested passed the test with values ranging from 97 to 103%, while the other
two brands having percentage values outside the specified range failed the test. This colorimetric method was successfully
applied to the analysis of bulk pharmaceuticals and pharmaceutical dosage preparations and the results have been statis-
tically analyzed. The proposed method is precise, simple, sensitive and fast, enabling the direct determination of piroxicam
without previous extraction and use of expensive equipment and toxic/unaffordable reagents.
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Abstract. Influence of additives in acid zinc chloride plating bath was observed. Eight various types of additives were
used and effect was studied using Hull cell test. The zinc plating was carried out using bath, zinc chloride 50-60 g/l, boric
acid 20 g/l, potassium chloride 250-275 g/l, at pH 5.0-5.4, temperature 35-40 °C, cell voltage 1-1.1 V, cell current 1.5 A
and plating duration five minutes. Appearance of the deposit was best at vanillin 2.5 g/l.
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Introduction
A bright zinc electroplating bath is described containing zinc
and an additive containing >1 substituted or unsubstituted
polyether, >1 aliphatic unsaturated acid containing aromatic
or heteroaromtic groups and <1 aromatic or N-heteroaromtic
aldehyde. Thus zinc electroplating was done in a bath con-
taining zinc chloride 100, potassium chloride 200, boric acid
20, polyethylene glycol 10, o-methoxycinnamic acid 0.75,
2-hydroxy-3-methoxybenzaldehyde 0.2, and 4-methoxyben-
zaldehyde 0.1 g/l at 0-20 A/dm2 and pH 5.5. Bright extremely
ductile zinc electroplates were obtained with a moderate
degree of leveling (Arcilesi and Alan, 1977).

A cyanide-free bath is described for the electroplating of bright
zinc. A typical bath contains: zinc chloride 60, potassium
chloride 195, boric acid 30 g/l,butylnicotinate dimethyl-
sulfate aromatic quaternary compound 0.03 and 2,3,7,
9-tetramethyl-5-decayne-4,7-diol, polyethylene glycol ether
(1:2) 5 g/l. The plate after fifteen min at 40 A/ft2 acquired a
smooth, bright, and uniform finish. Butylnicotinate dimethyl-
sulfate quaternary compound and 2,3,7,9-tetramethyl-5-
decayne-4,7-diol, polyethylene glycol ether (1:2) 5 g/l. The
pH of the bath was 5.8 and the steel test plate after fifteen min
at 40 A/ft2 acquired a smooth, bright, and uniform finish
(Creutz et al., 1979).

Bright zinc electrodeposition can be obtained by the addition
of brighteners in the plating bath. Bright deposits improve
the appearance of the article, besides offering good corrosion
resistance. The effects of different additives in the zinc bro-
mide plating baths using Hull cell technique are explained.
Among the different additives studied, vanillin gives the bright
deposits (Chandran et al., 1999).

A new brightener was used for zinc plating. It was the reac-
tion product of aromatic aldehyde/aliphatic alkanol- amine in
polyoxyethylene glycol with addition of water/other polar
solvents (Szczepaniak and Stainslaw, 1990). The effects of
gelatin and p-tolualdehyde were explained in a chloride bath.
Bright zinc coating was obtained, throwing power; current
efficiency and polarization study were also carried out (Koji
et al., 1994).

Naphthalene sulfonic acid-formaldehyde condensation prod-
uct, sodium benzoate, fatty alcohol, polyethylene glycol ether
with ten ethylene glycol units and nonylphenol polyethylene
glycol ether (sulfonated and sulfated) with ten ethylene
glycol units in a bath containing zinc chloride, potassium
chloride and boric acid were studied. It yields bright zinc
deposits on brass steel (Ulrich et al., 1994).

Thiourea, polyethylene glycol and nitrilotriacetic acid were
used in a weak acid ammonium chloride bath followed by
alkaline medium containing sodium hydroxide, zinc, vanil-
lin and coumarin. The electroplated zinc was passivated with
dilute chromic acid with good stability (Hao and Yunke,
1997).

The durability of passivation in zinc electroplating has been
studied using weak acid zinc bath free from cyanide and
ammonia for zinc plating, and yellow and colorless passivat-
ing solutions for passivation process (Haque et al., 2003a).
Recently, coloring of electroplated zinc was reviewed (Haque
et al., 2003b).

In this work, various additives for zinc electroplating
from acid chloride zinc bath were studied using Hull cell on
brass panels. The aim was to find out the optimum concentra-
tion of the additive at which the maximum brightness is
obtained.

*Author for correspondence; bPresent address;
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Extraction Behaviour of Fe3+ From Chloride Solution by Technical Grade
D2 EHPA: A Comparison with the Results Obtained by Analytical Grade
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Abstract. The solvent extraction of Fe3+ from chloride solution by technical grade (t.g) di-(2-ethylhexyl) phosphoric
acid, D2EHPA dissolved in kerosene has been investigated over a wide range of aqueous acidity as a function of phase
contact time, concentrations of Fe3+, HCl, H+ and Cl

−
 in the aqueous phase, D2EHPA concentration in the organic

phase and temperature and the results have been compared to that reported for analytical grade (a.g). Equilibrium time
is 60 min, compared to 50 min for a.g. Natures of Fe3+ concentration dependences are not similar and the values of
extraction ratio are usually hundred times greater for t.g. than for a.g. under similar conditions. The HCl dependence
plots pass through a maximum and a minimum at 1.6 M and 1.1 M HCl, respectively, whereas, these are at 1.2 M and
0.3 M HCl, respectively, for a.g. At [Cl

−
] = 3 M, the shape of H+ dependence plot for t.g. reagent differs widely from

that for the a.g. The extraction is also found to be immenesely dependent on [Cl
−
] for both the grades of extractant, but

the extent of dependence under similar condition depends on the grade of extractant used. The extractant dependences
are lower for t.g. compared to those for a.g. Reactions are exothermic in higher temperature region, whereas, the
extraction is almost independent of temperature in its lower regions. The apparent enthalpy change, ΔH value in the
higher temperature region is decreased with decreasing H+ concentration in the aqueous phase. But the opposite trend
was observed with a.g. The loading capacity depends on the aqueous acidities and grades of D2EHPA. It is 13.05 and
6.83 g of Fe3+ per 100 g D2EHPA (t.g.) at [HCl] of 0.13 and 3 M, respectively, compared to 8.38 and 3.14 g of Fe3+ per
100 g D2EHPA (a.g.) at [HCl] of 0.05 and 1 M, respectively. Mechanism of extraction is complicated by the simulta-
neous extractions of Fe3+, FeCl2+, FeCl2

+, FeCl3, HFeCl4, etc. in both cases. It is observed that 99.4 % of iron species
extracted by D2EHPA (t.g.) in the organic phase can be stripped by 5 M HCl in three stages at organic to aqueous phase
ratio of unity. Organic phase after one cycle can be recycled after adding 0.72 g dm-3 mono-(2-ethylhexyl) phosphoric
acid, M2EHPA.

Keywords: extraction equilibrium, iron(III) extraction, technical grade D2EHPA, chloride medium, stripping
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Introduction
Iron and its alloy-steel are the most important technological
materials in the world. Iron can be easily produced from the
iron bearing ores by pyrometallurgical method. Iron-bearing
compounds like iron oxide, iron sulfide, iron silicate, iron
aluminate, metallic ferrites etc. are also present as gangue
materials in ores of many common metals. For example,
ilmenite contains ferric oxide and other metallic oxides as
impurities. Therefore, it becomes necessary to separate iron
from a leach solution of an ore for the production of a pure
metal hydrometallur-gically and this can be carried out by the
solvent extraction technique.

Previously, the separation of Fe3+ from the H2SO4 leach solu-
tion of ilmenite (TiFeO3) involving D2EHPA, (a.g.) has been
thoroughly investigated (Islam et al, 1979; 1978). Extractions
of Fe3+ from perchlorate medium by D2EHPA have been in-
vestigated (Roddy et al., 1971; Karpacheva and Ilozheva,
1969; Baes and Baker, 1960). Similarly, Sato et al. (1985a,

1985b) have reported the same, but extracted from sulfate,
nitrate and chloride solutions. Arunkumar et al. (1998) have
reported the extraction equilibria of Fe3+ from chloride solu-
tion by D2EHPA (a.g.). The extraction of Fe3+ from chloride
solution by D2EHPA (a.g.) and the stripping of the extracted
complex of the Fe3+ from Cl− medium by D2EHPA (a.g.)
using HCl solutions have been reported from the kinetic view
points (Biswas and Begum, 2001; 1999). Unfortunately,
literature is not available on the extraction of Fe3+ from any
medium by D2EHPA (t.g.). The D2EHPA (t.g.) (produced by
Fluka) contains 43% monoester, mono-(2-ethylhexyl) phos-
phoric acid, M2EHPA. The innovative use of pure M2EHPA
as a selective extractant for the extraction from concentrated
H2SO4 solution has been started by Demopoulos and
Pouskouleli (1989). They used this reagent with a long chain
alcohol as modifier to convert the extractant in the monomeric
form. A comparative study on the extraction behaviours of
Fe3+ from sulphate and chloride medium by D2EHPA, and
M2EHPA, has been reported by Principe and Demopoulos
(1998). It is reported in the that M2EHPA is a better extract-
ant than D2EHPA for Fe3+, but the solvent loss due to aqueous
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Lycopene in Tomato and Tomato-Based Products:
Levels and Their Contribution to Dietary Lycopene
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Abstract. Lycopene is a carotenoid that has antioxidant properties and imparts the red pigment in some fruits and
vegetables. Tomato (Lycopersicon esculentum Mill.) is one of the predominant source of lycopene in a typical Nigerian
diet. This study evaluates the lycopene contents of various commonly consumed tomatoes and tomato products and
estimates its daily intake levels. A rapid and simple spectrophotometric method for analyzing lycopene content in
tomatoes and tomato products was used. Lycopene content in various tomatoes and their products on a fresh weight
basis ranged from 56 mg/kg to 371 mg/kg. Average daily dietary lycopene intake levels were assessed by means of food
frequency questionnaire and were estimated to be 33.39 mg/day. Fresh tomatoes accounted for  54% of total lycopene
intake. The lycopene/β-carotene ratio of tomato products is less than unity while that of fresh tomatoes is greater than
unity.

Keywords: lycopene, antioxidant, tomato products, dietary intake, spectrophotometric technique
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Introduction

Tomatoes constitute an important agricultural crop worldwide
and an integral part of human diet. They are grown for their
edible fruits which can be eaten raw in salad or cooked, peeled
or made into purees ketchup, soup or powdered or juice in
any canning industry. In West Africa, tomatoes are used as
condiments for stew, which are regular features in African
meals. Recent studies have indicated the potential health ben-
efits of diet rich in tomatoes and tomato products (Agarwal
and Rao, 1998; Rao and Agarwal 1998).

Lycopene (ϕ, ϕ -carotene, Fig. 1.) the predominant carotenoid
in tomatoes, is among the major carotenoids in human serum
(Khachik, 1995; Satahl et al., 1992; Parker, 1989); liver
(Schmitz et al., 1991; Kaplan et al., 1990); testes (Stahl et al.,
1992; Schmitz et al., 1991), and the prostate (Clinton et al.,
1996;1994). It can most easily be seen in ripe tomato fruit,
watermelon and pink grapefruite, giving them characteristic
red pigmentation. The lycopene content in tomato as a fruit is
low and can only be increased by processing tomato fruits
either into paste, ketchup or juice.

sclerosis and coronary heart disease (CHD), as it prevents
oxidation of low density lipoprotein cholesterol (Agarwal
and Rao, 1998). Moreover, there are a number of clinical
evidences and epidemiological studies supporting the role
of lycopene to provide protection against different types of
cancer (Shi and Maageur 2000; Nguyen and Schwartz, 1999;
Clinton, 1998; Ames and Gold, 1998; Plan et al., 1996; Levy
et al., 1995).

Since humans are unable to synthesize carotenoids de novo,
we depend upon the diet exclusively for the source of these
micronutrients. At least 85% of our dietary lycopene comes
from tomato fruits and tomato-based products, the remainder
being obtained from watermelon, pink grapefruit, guava and
papaya (Bramley, 2000). Inspite of the interest in the role of
lycopene in the prevention of chronic diseases, information
regarding the lycopene content of commonly consumed food
products in Nigeria is lacking. As a result, estimates of daily
intake of lycopene are not available. The aim of this study
was to evaluate the lycopene content of tomatoes and
different tomato based products commercially available in the
market and supermarket and to estimates its daily intake
levels.

Materials and Methods
Samples and materials. Tomatoes (Pear type) were purchased
in commercial markets, Arada, Ogbomoso - Nigeria and main-
tained at 70 °C for no more than 48 h. The tomatoes (skin and
pulp without seeds) were dried in a freeze-dryer and subse-
quently ground, and wrapped with aluminium foil and stored at

Fig. 1. Structure and numbering of lycopene.
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The single oxygen-quenching properties of lycopene and
there by its ability to trap peroxyl radicals (DiMascio et al.,
1989), result in reduction of the risk of developing arterio-
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Introduction
Water is undoubtedly the most precious natural resource
over 70% of the earth’s surface, that exist on our planet
(Mackenzie, 1996). Although we as humans recognize this
fact, we disregard it by polluting our rivers, lakes, oceans and
underground water. Therefore, to combat water pollution, we
must understand the problems and become part of the solu-
tion (Terry, 1996).

Contamination of water by foreign matter such as micro-
organisms, chemicals and industrial or other wastes, sewages
are main causes of pollution. Such matter deteriorates the qua-
lity of the water and renders it unfit for its intended uses. The
major sources of water pollution in Nigeria can be classified
as municipal, industrial and agricultural. Heat may also be
considered a pollutant when increased temperature in bodies
of water results from the discharge of cooling water by fac-
tories and power plants. Notable effects of water pollution
include those involved in human health. Nitrates (the salts of
nitric acid) in drinking water causes ‘methemoglobinemia’ a
potential health problem primarily for infants. Babies con-
sume large quantities of water related to their body weight,
especially if the water is used to mix powdered or concen-

trated formulas or juices. In addition, their immature digestive
systems are more likely than adults digestive tracts to allow
the reduction of nitrate to nitrite (McCasland et al., 2007).
Crops can adsorb cadmium in sludge-derived fertilizers; if
ingested in sufficient amounts, the metal can cause an acute
diarrhoea disorder, liver, and kidney damage. The hazardous
nature of inorganic substances such as mercury, arsenic and
lead has long been known or strongly suspected (Encarta,
2002).

Lakes are especially vulnerable to pollution. One problem,
eutrophication occurs when lake water becomes artificially
enriched with nutrients, causing abnormal plant growth. Run-
off of chemical fertilizers from cultivated fields may trigger
eutrophication. The process can produce aesthetic problems
such as bad taste, bad odours, unsightly green scum’s of
algae, dense growth of rooted plants, oxygen depletion in the
deeper waters and bottom sediments of lakes and other che-
mical changes including precipitation of calcium carbonate
in hard water (Anil, 1988). The level of water pollution tends
to rise not only with the degree of industrialization of coun-
tries but also with the increasing human population densities.
The effectiveness of treating wastes prior to their disposal or
release into the environment determines the balance between
potential and acute pollution (Lee and Jones-Lee, 1994).
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Abstract. The pollution status of three rivers (Ureje, Awedale and Ologan) in Ado-Ekiti, Ekiti State, Nigeria was investi-
gated by carrying out necessary physicochemical, microbiological and heavy metal (elemental) analyses on them. Twenty
physicochemical parameters were determined, notable results were as follows; Temperature ranged from 25.01-26.01 °C;
Colour, 29.30 - 35.16 true colour units (TCU), pH 6.15 - 6.58; total suspended solids (TSS), 0.10 - 1.00 mg/l; total dis-
solved solids (TDS), 100 - 284 mg/l; total solids (TS), 156 - 394 mg/l; acidity, 1.08 - 1.32 mg/l CaCO3; total hardness,
100.2 - 106.8 mg/l CaCO3; chloride, 0.61 - 0.71 mg/l; nitrate, 2.00 - 7.55 mg/l; sulphate, 2.50 - 3.16 mg/l; dissolved oxygen
(DO), 5.80 - 7.10 mg/l; biochemical oxygen demand (BOD), 12.5 - 111.85 mg/l and chemical oxygen demand (COD), 17.70
- 183.12 mg/l. River Ologan showed highest values for colour, turbidity, alkalinity as HCO3

-, nitrate, chloride, BOD and
COD. For river Ureje, temperature, pH, conductivity, TDS, TS and total alkalinity were the highest. River Awedale was
high in total hardness and sulphate. The elemental analyses also revealed that Cu, Cr, Pb, Mn and Cd were significantly high
in river Ologan. Pb, Cr and Cd were non detected in Ureje while Cr and Cd were also non detected in Awedale. Majority of
the results obtained for the physicochemical and elemental analyses far exceeded the WHO recommended values. Similarly
the bacteriological analysis indicated the presence of coliform bacteria in all the rivers above the WHO recommended values.
It can be concluded that all the rivers are heavily polluted with the degree of pollution being Ologan > Awedale > Ureje.

Keywords: water pollution, contamination, heavy metals, physicochemical parameters, Ado-Ekiti, Nigeria
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Abstract. The sediment pollutant status of twenty three communities (villages) within the Ilaje local government area of Ondo state,
Nigeria, was examined. These are communities, where oil spillage had occurred. Three other locations at Igbokoda were equally
considered as a reference point. Nine heavy metals; copper (Cu),cadmium (Cd),cobalt (Co),iron (Fe),chromium (Cr),nickel (Ni),lead
(Pb), zinc (Zn) and manganese (Mn) were determined in the sediments collected from the various communities. The lowest
concentrations were observed with Co and Zn ranging from 0.11 to 0.82 mg/kg and 0.02 to 0.29 mg/kg respectively, while Co and
Fe were at the highest concentrations ranging from 1004 to 2879 mg/kg and 806 to 3809 mg/kg respectively. Most of the metals in
this study occur at concentration that calls for serious environmental concern especially for the water and its resources. Local
differences were equally observed in relation to the depth of the ocean. Some of the metal controlling factors such as pH, organic
carbon, and cations exchange capacity were implicitly considered and each was found to correlate respectively, with the metals
examined. The results provided relevant benchmarks for addressing the protection of benthic organisms and for assessing the
potential impact of sediment-associated chemical (heavy metals) on aquatic biota. The positive correlations as being displayed by
some of the metals are indicative of similar source of pollutants.

Keywords: heavy metals, oil spillage, sediments, pollution, toxicity

Introduction
Sediments are essential component of aquatic ecosystem
acting as carriers, sink and potential sources of contami-
nants (Adriano et al., 2005; Kretzschmar and Schafer, 2005;
Adriano, 2001; Kuang-Chung et al., 2001). They provide
habitat for a wide variety of benthic organism as well as
juvenile forms of pelagic organisms. Most of the near shore
sediments are brought to the sea by the action of rivers.
Thus, their composition is determined largely by the lithol-
ogy of the contributing catchments area (Karageorgis et al.,
2005). The organisms in sediment are in constant contact
with the sediment, and therefore, constant contact with any
contaminant that may be adsorbed to the sediment particles.
Potential impacts to benthic organisms include both acute
and chronic toxicity with individual populations and
community,the level effects, bio-accumulation of contami-
nants and the potential to pass contaminants along the preda-
tors of benthic species reported  by  (Adams et al., 1992;
Marcus, 1991).

Though metals occur naturally in sediment, it does not neces-
sarily follow that it would not cause adverse ecological effect.
The presence of one metal can significantly affect the impact
that another metal may have on an organism.  The effect can
be synergistic, additive or antagonistic (Eisler, 1993).  In-depth

assessments of several studies show that the metal concen-
trations in suspended and streambed sediments are useful in
understanding processes that affect metal contaminants in
rivers and estuaries. Analysis of streambed sediments for trace
element concentrations is one aspect of the integrated
assessment of water quality in the Natural Water Quality
Assessment (NAWQA) programme (Gurtz, 1994).

Sediments as a time integrative medium of particulate matter
transported by streams, when analysed can provide a better
assessment of conditions in a stream for water quality assess-
ment purposes than analysis of discrete water samples, which
can provide a snapshot of conditions at the time of sampling.
The present work describe the analysis of trace metals in stre-
ambed sediments collected in February, 2005, four months
after a major oil spillage into  some communities within Ilaje,
local government area of  Ondo state, Nigeria.

Study area. The aim of the present work was to document,  for
the first time, as an independent, and unbiased research on
the sediment metal concentrations for twenty three (23) com-
munities within Ilaje, local government area of Ondo state,
Nigeria. These are the riverine villages, where dramatic and
impactive oil spillages have occurred due to oil operations.
The same sea that linked all the communities is equally to the
Atlantic Ocean. A lot of investigations have been conducted
by government and even Ministry of  Environment but with
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Abstract. Seeds of Silybum marianum (milk thistle) plant were collected from Peshawar valley and evaluated. Study
revealed 26.65% ± 0.25 fixed oil and 23.0% ± 0.38 protein. The oil extracted has linoleic acid (64.59%), oleic acid (23.59%),
palmitic acid (12.62%), and stearic acid (5.9%) as major fatty acids. Proximate principals, minerals and oil quality indices
were determined. The carbohydrate content is quite high (37.72 ± 1.64%), while it has low crude fibre contents (4.55 ±
0.23%). The seed oil shows the following physicochemical characteristics: 13.67 ± 0.23 meq/kg of peroxide value; 194.78
± 0.23 of saponification value; 103.89 ± 0.56 g/100 g of iodine value and acid value of 1.93 ± 0.34%. The unsaponifiable
matter (UNS) of the oil was 2.36% ± 0.45. The results of  nutritionally valuable minerals indicates that seeds contains Mg
2,225 ppm, Ca 778.5 ppm, Cu 108.3 ppm, Fe 74.3ppm, Zn 69.4 ppm, Pb 44.3 ppm, Ni 35.5 ppm, Mn 23.5 ppm, Cr 6.8
ppm and Cd 3.2 ppm was found  in  lowest concentration. The qualitative analysis by thin layer chromatographic (TLC)
technique for the protein hydrolyzate revealed ten amino acids. Among these aspartic acid, glycine, glutamic acid and
cysteine were the major amino acids. Results of this preliminary investigation indicated that the oil might be edible as
inferred from its chemical composition and fatty acid profile.

 Keywords: Silybum marianum, protein, fixed oil, fatty acid, mineral elements, physicochemical properties

Introduction
Pakistan is a heavily populated country, facing a serious short-
age of edible oils for the past several years. Population growth,
economic progress and urbanization lead to an increase in the
consumption of oils and fats. Domestic production meets 30%
of its requirements, while, 70% is imported. The average
annual consumption of edible oil in Pakistan during last quar-
ter of the 20th century has increased more than six folds i.e.
from 0.3 million tons to 1.8 million tons. Population growth,
economic progress and urbanization lead to an increase in
this consumption. Oil seed crops grown in Pakistan are gener-
ally classified as conventional and non-conventional. The Gov-
ernment of Pakistan has established the “Pakistan Oilseed
Development Board (PODB)”, which is trying to replace im-
ported oil with the local product for about a decade.

Fats and oil are indispensable food factors (Tooley, 1971). As
dietary components they play an important nutritional role by
serving as a concentrated source of energy, providing essen-
tial fatty acids (EFA), acting as carrier of fat-soluble vitamins,
imparting flavour and taste to foods and fulfilling the require-
ments for normal functions of the body (Mason, 1981; Triebold
and Aurand, 1963). Currently, despite the relatively high oil
and seed meal production in the United States, USDA (US
Department of Agriculture) continues to investigate the non-

conventional seeds. The example set forth by USDA, is worth
emulating by the developing countries that are more in need
of alternative oil sources (Ajayi et al., 2004). According to
Balogun et al. (1990), there is lack of information on the
composition and utilization of the many varied oil seed indig-
enous to the tropic.There exist already abundant data in lit-
erature, on the proximate composition, mineral contents and
other characteristics of the more conventional oil seeds but
this is lacking on the non-conventional oil seeds.

The seeds of different species of Silybum marianum yield
good oil, which contains 26-39% fixed oil, composed of unsat-
urated fatty acid such as oleic 23-47%, linolenic 9-58%, and
saturated fatty acid, as palmitic 12-34%, stearic 6-15%. Other
constituents of oil are mono, di and triglycerides and free
fatty acids .The defatted seeds contain an excellent quality
and quantity of protein, ranging from 20-24%. The qualitative
analysis of protein hydrolyzate revealed ten amino acids.
Among these aspartic acid, glycine glutamic acid, lysine, and
cystein were the major amino acids. Silybum marianum (milk
thistle) is an annual or biennial herb that belongs to the family
Acteraceae. The seeds, fruit, and leaves of milk thistle
(Silybum marianum), a plant native of Europe, have been in
use since the Roman period, as a liver tonic, excellent food for
cattle and horses. Apart from its use as nutritional edible oil,
the standardized extract of silymarin could be used in sup-
portive therapy of liver diseases. It has been proven that
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Arachis hypogea (peanut) belongs to the plant family Legu-
minosae. It is the second largest oil seed crop after rape/mus-
tard seeds in the Pakistan (Din et al., 1999). The nut is nor-
mally composed of 25-35% shell and 65-70% kernel that in
turn contains 45-55% oil and 25-30% protein. Peanut oil is
used in cooking and in the preparation of shortening in
pastry, margarines, mayonnaise, in salad dressing. The meal
is used as food and also for feed purposes (Swern, 1979;
Eckey, 1954; Thrope and Whitely et al., 1947). It has 50-80 %
oleic acid, therefore, affects HDL and LDL levels positively,
reduces platelet stickness, increase circulation, reduces blood
pressure, slows down cholesterol production, prevents infla-
mmation, reduces joint tenderness, stimulates the immune
system and assists the balancing of hormones (Curb et al.,
1954).

The present work was conducted to investigate the changes,
if any, produced in peanut oil when heated in sand. Oil extrac-
ted from raw seeds and sand roasted seeds of two locally
cultivated varieties of Arachis hypogea, was analyzed for
comparative studies. The conventional method of roasting
(sand roasting) and specific oil extraction techniques were
used. The seeds of two varieties of Arachis hypogea Hanoi
and Tillagang, were procured from two different areas of
Hanoi and Tillagang. The seeds were divided into two-
portions. One portion was kept in original form while the
other portion was roasted in sand. Both portion raw and
sand  roasted were dried separately in an oven at 105 °C and
crushed into fine powder. The lipids were extracted both from

raw and roasted seeds of two varieties (Hanoi and Tillagang),
according to method reported earlier (Akhter et al., 2006;
Folch et al., 1957).

The fatty acids of raw and sand roasted peanuts were treated
with boron triflouride - methanol (Morrison and Smith, 1964)
for the formation of methyl ester. The esters were extracted
with hexane and stored at low temperature, analyzed on
Shimadzu GC-4A gas chromatograph (Akhter et al., 2006).
The percentage yield of extracted oil showed a little bit
decrease after sand roasting, which was insignificant in
Hanoi but 1.92% decrease was observed in the Tillagang
variety (Table 1).

The chemical characteristics of oil from raw and roasted seeds
of both varieties are shown in Table 2. Saponification value,
iodine value, ester value, and free fatty acid were determined
according to British standard of specification and procedure
(BSS 684, 1958). Refractive index was determined with Abbe’s
refrectometer. Iodine value of two raw varieties was 95.68
(Hanoi) and 101.36 (Tillagang) that were decreased to 87.96 in
Hanoi and 89.42 in Tillagang, respectively. The decrease in
iodine value indicated a decrease in  the unsaturation after the
sand roasting, which was also confirmed by the GC analysis.

The contents of unsaturated and polyenoic fatty acids were
decreased with greater variations in the oils and the decrease
was more evident after high heat treatment, which may caused
bad affects on nutritional quality of fatty acids. Francesco
et al. (2003) has reported similar variations due to unsatura-
tion in different vegetable seed oils. The saponification val-
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Absctract. The fixed oil from the seeds of two varieties of Arachis hypogea was characterized and studied for its fatty acid
composition by gas chromatography (GC). The effects of sand roasting on the physicochemical properties and the fatty
acid composition were studied. The comparison of the oils before and after sand roasting showed that the oil extracted from
the seeds before roasting contained palmitic acid (8.2 - 8.82%), stearic acid (3.7 - 3.9%), oleic acid (59.1 - 59.87%), linoleic
acid (22.7 - 22.9%), linolenic acid (1.3 - 1.84%) and arachidic acid (3.6 - 3.7%). The oil extracted from the seed samples that
were sand roasted had altered fatty acid composition and physicochemical constants. The percentage of stearic acid and
linoleic acid was reduced after sand roasting, while there was increase in concentration of oleic acid. The peroxide and acid
values increased while the iodine and saponification values showed decreasing trend. However, the changes observed were
not to the extent of showing any adverse effect on the nutritional value of the oil extracted after sand roasting of the seeds
of Arachis hypogea.

Keywords: Arachis hypogea, leguminosae, physicochemical properties, fatty acid composition, gas chromatography (GC)
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Abstract. A study was carried out on  trace element levels in  locally available 42 brands of soft drink and fruit juice
samples. The elements, Si, Cr, Mn, Fe, Zn, Sr and Ba were measured in 29 soft drinks and 13 fruit juices. The average
concentrations of these elements, in soft drinks were 16.44, 0.11, 0.05, 0.12, 0.32, 0.17 and 0.01 mg/l, and in fruit
juices were 15.42, 0.13, 0.09, 0.38, 0.60, 0.13 and 0.03 mg/l, respectively. Taking 0.5 l of soft drink and fruit juice
together into account as the average weekly consumption by a  Bangladeshi, and the mean concentrations of Si, Cr,
Mn, Fe, Zn, Sr and Ba mg/l measured in both soft drinks and fruit juices, the calculated weekly dietary intake values of
these elements were 7.4,  0.05, 0.03, 0.12, 0.22, 0.07 and 0.01 mg, respectively. The present dietary intake values were
found to be  much lower than the values reported in the literature and seemed to contribute not adequately to our total
dietary  intake. The average daily dietary intake of Cr from the investigated soft drinks and fruit juices was 7.7 μg,
which indicates15% contribution to the National Research Council (NRC) recommended dietary intake value of
50-200 μg/day.

Keywords: trace elements, soft drinks, fruit juices, AAS, ICP-OES

Commercially available various drinks were found to contain
essential elements as well as a significant level of toxic elements
(Ikem et al., 2002; Al-Saleh et al., 1998; Asubiojo et al., 1997).
Though the consumption of these drinks contribute to meet the
requirements of essential elements, they may also act as the
media through which potentially toxic elements  enter the human
body. The long-term consumption of these drinks may lead to
deposition of toxic elements in the body at a high  level leading
to malfunctions and chronic illnesses in the body (Prasad, 1976).
Besides, the excessive accumulation of even essential elements
in the body may also affect the normal functions of our body.
There has been an increasing trend of consumption of all kinds
of the drinks and juices in urban, semi-urban or even in a rural
areas of Bangladesh. No study on the investigation of trace
elements in commercially available drinks has so far been carried
out in the country. In this paper, we described the levels of some
minor and trace elements in some soft drinks and fruit juice
available in markets using Atomic Absorption Spectroscopy
(AAS) and Inductivity Coupled Plasma Optical Emission
Spectroscopy (ICP-OES) methods. We also evaluated its
contribution to daily dietary intake of some trace elements for
the Bangladeshi population.

Forty-two soft drinks and fruit juices bearing different branded
names of the companies were purchased from local markets.
Samples were prepared using procedures reported (Lopez et
al., 1998). 100 ml of each of the samples was taken in a 250
ml Pyrex beaker containing 2.5 ml of concentrated HNO3.

The sample was heated for an hour on a hot plate, then 1 ml of
concentrated H2SO4 was added and digested for 6 h. The
sample was cooled and the volume of the sample was mea-
sured. A 20 ml portion of the sample was taken in a beaker
with 4 ml of HNO3 and heated on a hot plate for 2 h and final
volume was made to 10 ml. All samples were prepared in
duplicate, and analyzed using a Perkin-Elmer Atomic Absorp-
tion Spectrophotometer (AAS model 3110,USA) and Jobin-
Yvon Sequential type Inductively Coupled Plasma Optical
Emission Spectrometer (ICP-OES model JY 2000, France).

In the present study, 29 soft drinks, and 13 fruit juices com-
monly consumed in Bangladesh were investigated for a num-
ber of trace elements and the results are given (only measured
elements) in the Table 1. The toxic element (As, Pb, Cd)
levels  in all types of samples were found below their mini-
mum detection limits (MDL). In soft drinks, Si, Cr, Fe, Mn,
Zn,  Sr and Ba were measured in 29, 24, 20, 14, 4, 26 and 15
out of 29 samples, and their concentrations were found in the
range of 4.04-21.74, 0.044-0.173, 0.045-0.263, 0.007-0.14,
0.02-1.525, 0.105-0.245, and 0.005-0.03 mg/l with the aver-
age concentrations of 16.44, 0.11, 0.12, 0.05, 0.32, 0.17, 0.01
mg/l, respectively. In fruit juices, Si, Cr, Fe, Mn, Zn,  Sr, Cu
and Ba were measured in 4, 12, 12, 13, 10, 7 and 10 out of
13 samples and their concentrations varied in the range of
3.63-28.44, 0.05-0.19, 0.13-0.70, 0.02-0.24, 0.08-1.17, 0.04-
0.26, 0.05-0.08 and 0.01-0.06 mg/l with the average concen-
trations of 15.41, 0.13, 0.38, 0.09, 0.6, 0.13, 0.065 and
0.03 mg/l, respectively. A previous study reported the Cr level
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Abstract. A study was conducted on the effect of moisture content, water activity (aw), and total microbial count on the
overall quality of branded buns (S1, S2, S3) and buns produced by cottage bakeries (S4, S5, S6), over a period of 5 days. The
samples were stored at 12-25 °C and evaluated for water activity, moisture content and total microbial count, fortnightly.
The percent moisture content of S1 (35.5), S2 (33.0), S3 (36.5), S4 (34.3), S5 (34.8) and S6 (36.5) increased to 43.3, 37, 40.7,
44.2, 40.5 and 42.2%, respectively, while the aw values of these increased from 0.950 to 0.988 during storage. Minimum
microbial growth was observed in S2 (42.6 cfu/g), while maximum in S4 (147.6 cfu/g). The branded bun S2 had the highest
overall acceptability with regard to its organoleptic quality. Statistical analysis showed that storage had a significant effect
(p < 0.05) on aw, moisture content, microbial growth and organoleptic quality of the two categories of buns studied.

Keywords: bun, water activity, microbial growth, cottage bakery, industrial bakery

Introduction
Buns, a rich source of carbohydrates, proteins and vitamins,
are a sweet dough product fermented with yeast (Saccharo-
myces cerevisiae). The dough is sweeter and richer than the
one used for soft rolls. Its richness may vary from one bake
shop to another, and the naturally richer dough results in a
bun of better quality. It is used for burgers in the fast food
outlets in many countries (Sultan, 1976). A bun weighing
100 g, generally contains 8 g protein, 1 g fat, 56 g carbohy-
drates, 490 mg sodium, 115 mg potassium, 24 mg calcium,
109 mg phosphorus, 0.7 mg iron, 70 μg vitamin B1, 35 μg
vitamin B2, and 0.9 mg niacin, yielding about 265 kcal energy
per 100 g bun (Pomeranz, 1987).

Water, whether in free or bound state, is present in buns at
levels that may vary with different techniques of production.
The free water content of foods accounts for the survival and
growth of microorganisms leading to their deterioration. It is
well known that a highly reduced water regime is a form of
preservation, as foods with high water content are liable to
undergo deteriorative changes. Many earlier reports of the
correlation between water activity (aw) and food deterioration
are available in literature (Breene et al., 1988; Labuza et al.,
1972; Chichester et al., 1963). Food does not spoil from
microorganisms when the aw is controlled around or below
0.7. To successfully preserve a food product, the aw must be
lowered to a range of 0.67-0.57 to minimize other deteriorative
reactions (Ayub and Shah, 2002).

The present study was undertaken to draw a comparison
between industrially produced branded products and the

buns prepared locally by different cottage-scale bakeries in
Peshawar, Pakistan. The study considered such aspects as
the sensory qualities and microbial load with respect to its
moisture content and aw, to beware the consumers on the
nutritive and hygienic quality, and shelf-stability of the pro-
ducts that they consume.

Materials and Methods
Fresh buns produced on industrial scale (S1, S2, S3, respec-
tively, Wonder bun, Morning bun, Dawn bun), and by the
local cottage bakery (S4, S5, S6, respectively, Man-o-Salwa,
United Bakers, Shireem Mehal Bakers) were collected from the
market for different physicochemical analyses. Water activity
(aw) of the selected fresh buns and after storage was deter-
mined in accordance with Landrock and Proctor (1951). Satu-
rated salt solutions of KNO3, BaCl2, ZnSO4, K2Cr2O4, (NH4)2
SO4, NaCl, NaBr and MgCl2 were prepared. The bun samples
were equilibrated for 48 h against the saturated salt solutions
at 25 °C in equilibration cells (Zeb, 1998; Lang et al., 1981). The
aw of the bun samples was determined by recording data of
water loss or gain per g sample. The graphic interpolation of
the data at zero gain or loss gave aw of the product. Moisture
content was determined using the air oven method at 105±1 °C
(AOAC, 1984). The total fungal count was done by the total
plate count method (Diliello, 1982). The buns were evaluated
for colour, flavour and texture by a panel of ten judges. Flavour
was detected as described by Mayer (1960), while sensory
evaluation was carried out on the 9-point Hedonic Scale
(Larmond, 1977). The data obtained were statistically analysed
using the three factor factorial design according to Steel and
Torrie (1980).*Author for correspondence; E-mail: ayub85@hotmail.com
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Introduction
The possibility of upgrading non-conventional agricultural
sources, such as food and fruit industry wastes into protein-
rich biomass has been reported (Hussain and Murtaza,1987).
Cellulosic wastes, generated from the agricultural and food
processing industries, have also been reported to have the
potential of conversion into animal feeds and other valuable
products (Aregheore, 2000). Pakistan being an agricultural
country produces 5.0 million tons of fruits and 2.0 million tons
of vegetables annually. Mango, citrus, apple, banana and
dates are the highest yielding fruits in Pakistan (Pakistan
Statistical Year Book, 2004). A number of fruit processing
industries generate about 9,45,832 tons of citrus and 38,024
tons of mango waste, which is approximately 40-50% of the
respective freshly harvested fruits.

A number of local cellulose decomposing fungi have been
isolated and identified by the researchers of PCSIR Labora-
tories Complex, Karachi, Pakistan. During the screening of
the fungi, Aspergillus oryzae Fungus was noted to be the
efficient cellulose degrading fungus, and was used in during
the present studies for the conversion of mango and citrus
industry wastes into protein-rich biomass with considerable
amount of residual sucrose and carbohydrates. Digestibility
of these biodegraded wastes and their toxicological effects
were also evaluated during feed trial on albino rats.

Materials and Methods
Substrate materials. Fruit waste samples of mango stones
(MS) and citrus waste (CW) comprising peel/pulp of different

kinds of citrus fruits were collected from the fruit processing
industries. The samples were oven-dried at 55-60 °C, pow-
dered and analyzed for chemical composition using standard
methods (AOAC, 2000).

Mango stone (MS) is a hard and woody structure, therefore,
the powdered sample was first treated with boiling 1 N HCl
(1 : 4 ratio) for 30 min and neutralized prior to fermentation.
Based on the optimum mass of the fruit wastes (10% for MS
and 20% for CW), other conditions such as pH and the incu-
bation period were standardized for maximum yield of the
proteinous biomass.

Fermentation organism. Cultures of Aspergillus oryzae were
maintained on malt extract and potato dextrose agar slants
(Merck; Difco), and the fungus was used for the conversion
of fruit waste cellulose into protein-rich biomass.

The standard nutrient medium (Kim and Hamdy, 1985) was
modified for fruit waste fermentation by incorporating 5-10%
MS and 10-20% CW as the carbon source. The other nutrient
medium constituents included 1% KH2PO4, 0.5% NH4Cl and
0.5% yeast extract, with pH adjusted at 5 and 6, respectively,
for the MS and CW fermentation.

Batch-scale studies. Batch-scale studies were carried out in
accordance with the procedure reported earlier (Radia et al.,
1992). One kg material each of MS and CW was separately
added to 200 ml nutrient medium and autoclaved. Each batch
consisting of 25 flasks was inoculated with fungal inoculum,
having approximate spore count of 9000 to 10000 per ml (Feng
et al., 2000). Each flask was inoculated with 10 ml inoculum
and incubated at 30-32 °C for 5 days. The fermented material,
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Abstract. Microbial degradation of fruit waste was done to explore the potential of fruit wastes to produce digestible
protein biomass for incorporation in the animal feed. Citrus waste (CW) and mango stones (MS) were selected for
upgrading their nutritive values. Selected strains of the fungus (Aspergillus oryzae) were used to breakdown the substrate
(fruit wastes) from the complex cellulosic matter into protein-rich biomass, which resulted in the production of 0.593 kg/
kg biomass with 28.9% protein (MS), and 0.576 kg/kg biomass with 22.4% protein (CW). Qualitative evaluation of the
fermented biomass protein showed a rich source of amino acid profile. The results show that microbially degraded fruit
waste can be used as a supplement feed for animals. Nutritional and toxicological studies on monogastric animals (albino
rats) showed no adverse effects on their digestive system, which exhibited 66% and 83% fertility in their teratogenic cycle.

Keywords: citrus waste (CW), mango stones (MS), normal basal diet (NBD), Aspergillus oryzae, fruit waste biodegrada-
tion, fruit waste fermentation
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Introduction
Eggplant (Solanum melongena L.) is the most important
vegetable grown in Bangladesh with respect to production
and area. At the present time production has become almost
stagnant and yield/hectare is not increasing desirably to
meet the food requirements of the increasing human popula-
tion. Thus, a well-planned and dynamic eggplant breeding
research programme is needed to be intensified to meet the
required demand of eggplant production. Before undertaking
a crop improvement programme, information on genetic
mechanism like combining ability is of utmost importance in
deriving superior genotypes for yield. Sprague and Tatum
(1942) gave the definition of combining ability and partitioned
it into general combining ability (GCA) and specific combi-
ning ability (SCA). The diallel technique was developed by
Griffing (1956) emphasized the domain for self fertilized crops
like eggplant when the technique is used to obtain the rela-
tive contribution of general and specific combining abilities.
Malik et al. (1988) and Singh et al. (1980) reported that both,
general and specific variances were significant for most of
the characters studied indicating the involvement of additive
and non-additive gene effects. While Khan et al. (1985) repor-
ted significant GCA variances for most of the characters
studied. The present study was therefore, undertaken to eva-
luate the general and specific combining ability estimates for
plant height, yield and yield components in nine eggplants
varieties. The estimates thus obtained would be helpful, for
deriving superior eggplant genotypes from the desirable
cross combinations.

Materials and Methods
The experiment was conducted at the experimental field of
Olericulture Division of HRC, Bangladesh Agricultural
Research Institute (BARI) Gazipur, Bangladesh, during the
winter season of 2002-2003. The seeds of nine parents (P1 =
BL081; P2 = BL083; P3 = B009; P4 = Kazla; P5 = BL113; P6 =
BL099; P7 = Uttara; P8 = BL114 and P9 = Islampuri) and their
thirty-six hybrids (excluding reciprocals) were sown on the
seedbed on 16th September 2002. Forty-five days old seed-
lings were transplanted in the main field on 30th October 2002.
The experiment was laid out in a randomized complete block
design (RCBD) design with three replications. The unit plot
size was 7.5 x 0.70 m and 10 plants were accommodated in a
plot with a plant spacing of 75 cm apart in single row main-
taining a row to row distance of 70 cm. Data was recorded
from five randomly selected plants from each plot for days to
50% plant flowering, days to 1st harvest, plant height at first
harvest, number of primary and secondary branches at last
harvest, fruit length, fruit diameter, number of fruits/plant,
individual fruits weight and yield per plant. Data was analy-
zed by MSTATC programme, where as general and specific
combining ability effects were estimated following the
method 2 model, 1-approach suggested by Griffing (1956).

Results and Discussion
The analysis of variance for combining ability (general and
specific combining ability) were found highly significant for
most of the characters studied (Table 1) except number of
branches, fruit diameter indicating both additive and non-
additive gene actions for the expression of these characters.
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Abstract. Combining ability effects were estimated for yield, yield components and plant height in a 9 x 9 diallel analysis
excluding reciprocals. The variances for general combining ability (GCA) and specific combining ability (SCA) were highly
significant indicating the presence of additive as well as non-additive gene effects in the traits studied. The relative
magnitude of these variances indicated that additive gene effects were more prominent for all the character under study. The
eggplant genotype P4 proved to be the best general combiner for yield followed by P1 and P5. In general the cross P4 x P5
proved better for yield and also number of fruits per plant, whereas the cross P7 x P9 for fruit diameter and individual fruit
weight.

Keywords: eggplant (Solanum melongena L.), combining ability, general combining ability (GCA), specific combining
ability (SCA)
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Abstract.  Ethnobotanical study was conducted for economically important plants of Gilgit and surrounding areas and 13
localities  visited during the field trip and 170 plant specimens ( Accession No. 123483 to 123673 ) were collected along
with ecological and ethnobotanical information from local inhabitants. The collected plant material was dried, pressed,
preserved, accessioned, identified and deposited in the Herbarium.A total of 34 plant species were found to have well
defined traditional uses over generations. A total of 22 families (including 20 families of Angiosperms and 2 of Gymnosperms)
were studied from Gilgit, Chinar Bagh, Kargah Nallah, Gorikot, Doian, Jaglot, Astore, Hunza, Aliabad, Rakaposhi, Karimabad,
Nasirabad and Nomal valley, Pakistan. It was recorded  that majority of plants are being utilized in indigenous medicine for
remedy of various diseases.

Keywords: ethnobotanical studies, medicinal plants, economic importance of plants, Gilgit (Pakistan)

Introduction
Plant-Human relationship has long-standing history where
plant has been used for the thraupetic purposes. In this mod-
ern scientific world now developed nations are tilting towards
herbal medicines owing to their negligible or no side effects.
This relationship has been classified as a separate subject of
Botany, the Ethnobotany.

Ethnobotany is the most important approach to study natural
resource management of indigenous people. There is no pro-
vision any where for the protection of knowledge rights of
native people. Little action has been taken by legal profes-
sional environmental, non-governmental or even human rights
groups to secure intellectual property rights (IPR) for native
people Martin, (1995).

There is paucity of information about the ethnobotanical work
on the vegetation of Pakistan. Goodman and Ghafoor (1992)
studied the ethnobotany of southern Baluchistan (Pakistan)
with particular reference to their medicinal value. Likewise,
Shinwari and  Gilani (2003); Shinwari et al.(2003; 2002; 2000a;
2000b;) studied the status of medicinal plants and their con-
servation in Hindukush-Himalaya, Bar and Shinaki Valleys,
Northern Areas (Pakistan), as well as their sustainable har-
vest. They also reviewed the medicinal plants of Pakistan.

Internationally the ethnobotanical work is gaining attention
to elucidate more about the medicinal as well as economically
important species that are beneficial for mankind. Labbie and
Guries (1995) reported the ethnobotanical importance and
conservation of plants of Kaapa Mende region in Sierra Leon.

The Northern areas of Pakistan, are blessed with a variety of
medicinal as well as economically important plants which are
in use since primitive ages, by the local inhabitants. However,
very meager information is available towards comprehensive
usage of the Northern area vegetation. Hence, it warrants the
attention to identify and catalogue such an invaluable infor-
mation. The present work is an attempt to elucidate the veg-
etation of Gilgit and surrounding areas that are economically
important.

Materials and Methods
Various areas and localities of  Northern Pakistan were stud-
ied for the collection of plant specimen, data recording and to
know the ethnobotanical information and traditional uses of
plants. The following areas were studied for the said purpose.

1. Gilgit City (Shaheed-i-Millat Road, Chinar Bagh, River
Road, Jinnah Bridge,

2. Haidri Muhalla,
3. Kargah Nallah (Stuppa of Buddha, Power Houses, Kargah

Top (Valley),
4. Astore (Gilgit to Jaglot Road, Doyan, Gorikot, Astore to

Jaglot Road),
5. Hunza (Gilgit to Hunza Road, Rakaposhi View Point,

Aliabad, Karimabad, Nasirabad),
6. Nomal Valley and surrounding,
7. Naltar (Nomal to Naltar Road (Jeep track), Naltar  Valley,

Naltar Ski Resort, Naltar Valley to Naltar, Lake, Naltar Lake
and surroundings).*Author for correspondence; E-mail:aghafar_rashdi@yahoo.com
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During the recent years, there has been an improvement of
the poultry industry in various parts of Nigeria (Fabiyi, 1972).
The more extensive native methods of management are giving
way to more intense modern methods of management (Hodasi,
1969). The concentration of parasite eggs in the birds
environment is one factor which plays a major role in
determining the severity of the infection. The chickens pick
up the parasite eggs directly by ingesting contaminated feed,
water or litter, or by eating snails, earthworms, or other  insects,
which can carry the eggs. Management practices largely dic-
tate the type and severity of internal parasite infestation. Un-
less an efficient rotational system is in place, free-range birds
face exposure to contaminated pasture.

In order to contribute to the knowledge of avian diseases in
Nigeria, and to undertake for improvement in the traditional
poultry farming, a parasitologic investigation based on
samplings and analyses of gastrointestinal contents was car-
ried out.

The alimentary canal of one hundred domestic fowls (killed
with chloroform) were dissected and examined in 1% physi-
ological saline. The helminth parasites were fixed in formalin
acetic acid (FAA) and counted. The cestodes were flattened
between two microscopic slides to avoid shrinkage. Identifi-
cation was confirmed after Chandler and Read (1961) and by
the Parasitic Worm Division, British Museum of Natural His-
tory.

A prevalence of 52% of gastrointestinal helminth was recorded,
from this study. (Table 1). Total seventeen (17) helminth
parasites were recovered , cestodes (8) and nematodes (9).
The cestodes recovered included Raillientina tetragona, R.
echinobothridia, R. cesticillus, R. pintineri, Choanotaenia
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Abstract.   A parasitologic investigation was carried out on the gastrointestinal contents of one hundred domestic fowls
(Gallus domesticus) in Lagos and Ibadan, southwestern, Nigeria. Seventeen species of helminth parasites were recovered
with a total prevalence of 52%. The parasites recovered were cestodes (eight species) and nematodes (nine species).
No trematode parasite was recorded.   Fowls that were continuously housed, strictly controlled and intensively reared were
less liable to infections. This investigation revealed that in Lagos and Ibadan, Nigeria, there is a great spectrum of parasitism
of the digestive tract of chickens.

Keywords: parasitosis, gastrointestinal contents, cestodes, nematodes

Short Communication

infundibulum, Hymenolepis carioca, Amoebotaenia
sphenoides and Anoplocephala species. The abundance of
the cyclophyllidean cestodes (Davaineidae) was extremely
high in the birds. The nematode parasites recovered included
Ascaridia galli, A. numidae, Acuaria spiralis, Strongyloides
avium, Hartertia gallinarum, Gongylonema ingluvicola,
Subulura brumpti, Capillaria annulata and Harieritia
gallinarum.

* Author for correspondence; E-mail:akinbami2000@yahoo.com

Table 1. The weekly prevalence of gastrointestinal helminthes
infection  in Gallus domesticus

Number of            Number               Prevalence
chickens            infected               of infection ( %)

13 9 69.23
11 2 18.18
11 9  90.00
10 3 27.27
11 4 36.36
14 3 21.42
10 2 20.00
10 10 100
10 10 100
100 52 52
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The parasites distribution in different regions of the alimen-
tary canal is presented in Table 2. The species of Raillientina
were the predominant cestodes recovered from this study.
Raillientina  species  are  the  most  pathogenic  of poultry
tapeworms in Ghana. They require intermediate hosts such as
ants and beetles. The birds become infected by eating the
intermediate hosts. The intermediate hosts become infected
by eating the eggs of tapeworms that are passed in the birds
faeces. Heavy infestations can cause weight loss (Soulsby,
1982).
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Abstract. The nutritional benefits, and therapeutic value of soybean lures the technologists to develop viable tech-
nologies, for the production of ready-to-eat and health promoting snack foods with all nutrients intact. One, such
technology for fried soybean (soynut) has been successfully developed, and evaluated for its nutritive quality,
consumer acceptability and content of phytic acid (an anti-nutritive factor). Soynut contains 33.74% protein, 26.69%
lipids, 4.40% minerals and 504 kcal energy/100g. The product was subjected to consumer evaluation with about
90% of the consumers accepted the product showing their preferences for colour, texture, taste and mouth feel.
Various processing steps like boiling, subsequent soaking, and frying, significantly reduced the phytic acid content
of soybean i.e. 11.31%, 21.64% and 35.12% respectively, as compared to raw soybean.

Keywords:  soynut, physicochemical characteristics, phytic acid content, soybean
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Introduction
Soybean is an excellent source of high quality protein, and
recent research has indicated that soybean has several benefi-
cial effects on health in addition to its nutritional benefits.
It contains lecithin and essential fatty acid, i.e. oleic acid that
helps to lower cholesterol in blood. It also contains high
concentrations of isoflavonides which have anticarcinogenic
activity (Jenkins et al., 2002). Soybean reduces the blood
cholesterol level (Meyer et al., 2004). It helps to reduce the
common menopausal symptoms (Potter et al., 1993). Apart
of these beneficial effects, soybean also contains trypsin
inhibitor and phytic acid (Mebrahtu et al., 1997). Phytic acid
(myo-inositol-1,2,3,4,5,6-hexakisphosphate) is generally
regarded as the primary storage form of both phosphate and
inositol and widely spread in plants and grains and typically
represents 1-2% of seed dry weight (Rasmussen and Hatzack,
1998; Irving, 1980). Cereal grains are among those foods of
vegetable origin that possess the highest content of phytic
acid (Hidvegi and Lasztity, 2002; Reddy and Salunkhe, 1981).
As a polyanion at physiological pH, phytic acid acts as an
effective chelator of positively charged cations. The antinu-
tritional effects of phytic acid primarily relate to the strong
chelating, associated with its six reactive phosphate groups.
When consumed in foods, phytic acid will bind to nutrition-
ally important mineral cations that it encounters in the intesti-
nal tract, such as calcium, iron and zinc, and to proteins as
well (Raboy, 2002), thus, decreasing their bioavailability (Hunt
and Roughead, 2000; Tait, 1983). This phenomenon can contri-

bute to human mineral deficiency, particularly with respect to
iron and zinc (Etcheverry, et al., 2006; Brown and Solomons,
1991). Soya foods have been a staple part of the Chinese diet
for thousands of years, and are finding an increased market in
western countries. Most common soy foods include tofu,
temph, textured vegetable protein, soy sauce, soy oil, soymilk
etc (Kano et al., 2006). However this trend is not reflected in
Pakistani markets.

In view of the nutritional importance and health benefits of
soybean, it is important to develop a viable technology for the
production of tasty and healthy snack, keeping all nutrients
intact. Present study was undertaken to develop a ready-to-
eat and health promoting snack food from soybean. This study
also reveals the effect of processing on physicochemical char-
acteristics and phytic acid content of soybean. The processed
soynut was also subjected to sensory evaluation for determi-
nation of consumer preferences.

Materials and Methods
Soybean was purchased from local market, Karachi, Pakistan.
In order to produce quality product, foreign substances,
discoloured, shrunken and mouldy beans were removed.
Cleaned and sorted beans were subjected to sieving to get
uniform size, and rejecting the broken ones. All the sorting
and sieving processes were done manually.

Soynut processing.  Cleaned and sorted soybeans were graded
to uniform size. These beans were washed thoroughly, then
boiled for 3 min at 100 °C under atmospheric pressure in water
where beans to water ratio was kept at 1:3. Thereafter, boiled
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