
Pakistan Journal of Scientific and Industrial Research

    Vol. 49, No. 1 Contents    January - February 2006
Physical Sciences

Metallogenesis of the Lode Gold Deposit in Ilesha Area of  Southwestern Nigeria:

Inferences from Lead Isotope Systematics

Akindele O. Oyinloye 1
Search of Clay Deposits in a Dual Geological Environment in the South-Southern

Part of Nigeria

O. Ujuanbi and M. B. Asokhia 12

A Comparative Study of the Transient Response Characteristics of Laboratory-Scale

Spray Columns and Packed Columns

M. A. Rahman, M. S. Rahman, A. K. Mondal, M. Rani, M. A. K. Azad and M. Asadullah 19

Effect on Lipid Composition of Groundnuts Roasted in Electromagnetic Waves of

Microwave Oven

Hifza Akhter, Shahnaz Hamid and Amran Waheed 23

Studies on the Lipids of Kinnow Orange Seeds

Shahid Mahmud, M. Akhtar Javed, Abdul Qayyum Athar and Sania Mazhar 27

Column Treatment of Brewery Wastewater Using Clay Fortified with Stone-Pebbles

N. A. Oladoja, C. M. A. Ademoroti, J. A. Idiaghe and A. A. Oketola 31

Biological Sciences

Clinical Studies on the Circulatory Effects of ‘Ramadan’ Fasting in Healthy Volunteers

Naseem M. Qadri and Maryam Mirza 39

Natural Occurrence of Ochratoxin ‘A’ in Raisins in Pakistan

Zuzzer A. Shamsuddin, Mobeen A. Khan and Aftab Ahmed 43

Technology

Production and Quality Evaluation of Extruded Full-Fat Soy Flour

Hamida Abid, Surruya Wadud and Hussan Ara 48

The Effect of Processing Conditions on the Quality Characteristics of ‘Garri’

Produced from Cassava (Manihot esculenta)

S. I. Ogiehor and M. J. Ikenebomeh 53

Review

Thermostable Cyclodextrin Glucanotransferases

Naeem Rashid, Azad Hussain Shah, Muhammad Saleem Haider and Javed Iqbal 58



Introduction

The schist belts in Nigeria constitute an integral part of the

Nigerian basement complex, and are noted for gold, iron,

tin, tantalum, niobium and marble minieralisation. The Ni-

gerian schist belts, which have been described as Archaean

greenstone belts (Wright and McCurry, 1970), cover over

400 km2 along a N-S trend confined prominently to the west-

ern half of Nigeria. On the basis of isotope studies, Ar-

chaean, Mid-Proterozoic, or Late Proterozoic ages have

been suggested for the schist belts by different workers

(Dada et al., 1998; 1989;  Annor, 1995; Rahaman et al.,

1991; Rahaman, 1988; Elueze, 1982; Odeyemi, 1981;

Oversby, 1975; Oyawoye, 1972; Grant, 1970; Russ, 1957).

Others, on the basis of petrological, geochemical and struc-

tural studies, are of the opinion that the schist belts are Pan-

African in age (Rahaman et al., 1988; McCurry, 1976). Pan-

African  granitic rocks or the older granites commonly in-

trude into the migmatitic gneisses and units of the schist

belt (Elueze, 1987). Tubosun et al. (1984) and Rahaman et

al. (1991) also observed that Pan-African metamorphic

imprint was very prominent on the older basement rocks,

especially the  migmatitic and granitic gneisses. According

to Ajibade et al. (1989), the southwestern Nigeria schist

belts are of two age generations, one represented by

migmatite gneiss complex sequence, probably of Archaean

to Early Proterozoic age, while the other is believed to be

of Late Proterozoic age. The schist belts consist dominantly

of pelites, which are represented by phyllites, garnet-bearing

carbonaceous schist, mica-schist, chlorite-schist, chlorite, and

graphite-schist (Adekoya, 1988).

The Ilesha schist belt occurs in the southwestern Nigeria and

is famous for the alluvial and lode gold mineralisation that it

contains. This belt is separated into two different lithological

groupings by the Ifewara-Zuugeru major fault (Fig. 1). In the

western half of the belt, the lithology includes amphibolites,

hornblende gneiss, biotite schist, talc tremolite schist, quartz-

muscovite, Pan-African granite, and pegmatite. Alluvial gold

deposits occur at Igun and Itagunmodi in this section of

Ilesha schist belt within the amphibolite terrain. In the eastern

section of Ilesha schist belt, the terrain consists of granite

gneisses, migmatite gneiss, quartz-muscovite schist, and Pan-

African granite. A system of auriferous quartz veins occurs in

the biotite granite gneiss between Odo and Iperindo villages

in this section of the schist belt.

Both the granite gneiss host rock at Iperindo and the lode gold

deposit have not been dated. In the present study, the Pb-Pb

systematics of the granite gneiss host rock, feldspar and

pyrite, which are associated with gold mineralisation in Ilesha

schist belt, were studied with a view to establishing the pos-

sible dates of emplacement, mineralisation, tectonic evolu-

tion, and gold metallogenesis in the belt.
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Abstract. Studies were carried out on the geochemistry of 18 representative samples of the granite gneiss host rock,

common Pb dates on six granite gneiss whole rock samples, six feldspar sample separates, and six samples from the lode

gold deposit in the Ilesha schist belt. The AFM plot for the biotite granite gneiss indicated that its protolith was derived

from a subduction related tectonic setting. The granite gneiss had low U/Pb and Th/Pb ratios (0.10 to 0.31 and 0.33 to

1.31, respectively), and upper crustal Pb content of 30-47 ppm. The 207Pb/204Pb, 206Pb/204Pb, 208Pb/204Pb, were extremely

homogeneous in the host rock, the feldspar, and the pyrite indicating derivation from a subduction related environment

like a back arc or island arc. The two-stage Stacy and Kramers (1975) Pb-Pb model dating method of interpretation

adopted in this study indicated that the granite gneiss was emplaced at 2750 ± 25 Ma in an orogen. On analysis, common

Pb in pyrite yielded an average model age of 550 Ma. This Pb systematics indicated that Au was derived from the volcanics

in the Ilesha schist belt by hydrothermal leaching, transported through the same medium and deposited in the massive

quartz veins as thio-complexes from which native gold was liberated through interaction of the ore fluid and spinnels in

the host rock.

Keywords: metallogenesis, orogen, schist belt, isochron, Nigeria geology, protolith, tectonic, gold, lead isotopes, lead

dating, granite gneiss
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Abstract. The presence of clay deposits in the south-southern part of Nigeria was investigated using the electrical

resistivity method. The vertical electrical sounding was adopted for the investigation using the Schlumberger electrode

arrangement. Resistivity soundings were collected from several locations, which were evenly distributed within the study

area to explore the clay deposits. Models were generated for computer iterative technique. Borehole data were also

collected using spontaneous potential logging method, as well as driller’s log in some selected sites within the study area,

so as to correlate surface measurements with borehole records. Analysis based on five depth-related resistivity contour

maps, as well as selected cross-sectional profiles, confirm the existing dual regional geological environment of the area.

Finally, it was established quantitatively that there were comparatively larger clay mineral deposits in the sedimentary

environment than in the basement complex areas.

Keywords: clay deposits, vertical electircal sounding, Schlumberger electrode arrangement, dual geological environment,

Nigerian clay
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Introduction

The mining and production of individual minerals for the

use of various industries is an activity that has not received

adequate entrepreneurial attention in Nigeria. This has its

historical basis in the fact that virtually all Nigerian indus-

trialists depend on foreign sources for both the plants and

equipment, as well as the raw materials, for their industries.

With the current drive towards the attainment of self-reli-

ance in the local sourcing of industrial raw materials, it has

become possible to set up profitable ventures for the supply

of raw materials as the feedstock to industries without direct

involvement in actual manufacturing. There are hundreds

of various non-metallic minerals that have applications in

the industrial sector. Clay falls into one of the industrial

minerals that are needed for the manufacturing of several

industrial products. The study of ground resistivity is com-

monly used in shallow depth geophysical prospecting where

the electrical property of rocks and soils, which varies over

a wide range, is measured. This electrical exploration method

utilizes artificial electric currents to explore the properties

of the earth’s interior and to search for natural resources

such as water, clay and other minerals.

Zodhy (1973) and Zodhy et al. (1974) gave details on the use

of resistivity method for obtaining information on the subsur-

face geology. Chilton and Foster (1995) have successfully

utilized the resistivity techniques in assessing water supply

potential in basement aquifers.

Location of study area. The study area lies within the latitude

60 47´N and 70 35´N and longitude 50  46´E and 60 45´E.

Resistivity sounding data were collected from 24 towns and

these locations were evenly distributed within the study area

as shown in the base map (Fig. 1). The resistivity data were

used to explore the clay deposits in the area. The topography

of the area may be generally described as ‘rugged’. It is

characterised by irregular depressions and  elevations. In

general, the western and eastern portions are characterized by

undulating hills and ridges, more especially the western

portion, which is aligned to the course of River Ule and its

tributaries. The central portion is characteised by fairly lowland

with an average elevation of 122 m above the sea level. The

eastern part of the study area is bounded by River Niger. Other

major rivers within the area are Onyami, Orle, Edion Obe and

Udo.  The rivers appear to be structurally controlled, and their

down-cutting action has given rise to deep valleys and gullies,

especially along outcrops of weak lithologies.

Local geology. The area under study is underlain by basement

complex rocks of Pre-Cambrian to Upper Cambrian age and

Cretaceous to Tertiary sedimentary rocks (Fig. 2). The base-

ment complex comprises chiefly of undifferentiated basement

rocks, undifferentiated meta-sediments, and older granite. In

the sedimentary area, five lithostratigraphic units were observed,

which were: (i) Nkporo shale group (shale and mudstone); (ii)

upper and lower coal  measure (coal, sandstone and shale); (iii)

Ajali formation  (false bedded sandstones); (iv) Imo clay-shale

group (clays and shales with limestone); and (v) Bende Ameki

group (clay, clayey sands and shale).
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Abstract. Transient response characteristics of laboratory-scale spray columns and packed columns were studied by using

impulse input tests. Using the results of impulse inputs, the dimensionless E-curves (normalized E-curves) were con-

structed and the variance (σ 
2) of the exit age distribution function (E), and the dispersion number (D/uL), of the columns

were computed using the dispersion model. This approach was useful for expressing the extent of mixing quantitatively, as

well as evaluation of their comparative performance. It has been found that the dimensionless E-curves of the columns lie

between plug flow and perfect mixing and the mixing pattern, whereas the extent of mixing in both spray and packed

columns was found to be independent of the lengths of the columns. Nevertheless, the extent of mixing in the packed

columns was much greater than in the spray columns.

Keywords: liquid-liquid extraction, spray columns, packed columns, transient response, exit age distribution, dispersion

number, stimulus response, tracer input technique

*Author for correspondence

Introduction

Liquid-liquid extractors can be theoretically designed for two

ideal flow conditions, namely, (a) plug flow and (b) perfect

mixing. Early designs of liquid-liquid extractors were based on

the assumption of plug flow. In practical cases, however, the

actual characteristics can show major departures from the ideal

conditions. Thus, one may approach the problem of finding

the equipment size for dispersed flow by calculating the one

based on plug flow, and then making a correction for non-

ideality, which occurs due to a number of factors. These fac-

tors may include molecular diffusion and eddy diffusion caused

by agitation of pulsation and radial or Taylor diffusion result-

ing from non-uniform velocity, or velocity profile effects and

dead zones. A detailed knowledge of the flow effects is, there-

fore, of great importance for the designing of liquid-liquid

extractors. An approach of determining the non-ideality of

flow could be to find out as to how long individual molecules

stay in the columns (Danckwerts, 1953). This may be predicted

by evaluating the exit age distribution function (E) by adopt-

ing an experimental technique known as the “stimulus re-

sponse technique” (Levenspiel, 1958; 1962). In such experi-

mentations a disturbance is given at the inlet of the system

and then the corresponding response of the stimulus is re-

corded at the outlet. Out of the several experimental tech-

niques known as stimulus response technique or tracer input

technique, the impulse input technique is the simplest, which

has been employed in the present investigation for the evalu-

ation of  performances of the spray and packed columns using

water as the continuous phase and acetic acid as the tracer.

The extent of non-ideality of flow has been accounted for as

the dispersion number D/uL, the reciprocal of Peclet number,

where D is the longitudinal or axial diffusion coefficient and u

is the flow rate of the continuous phase and L is the length of

column.

Theoretical basis. From an equispaced time record of concen-

tration of tracer at the outlet, the exit age distribution function

E(t) is evaluated using the following relationship (Levenspiel,

1972).

               C
E(t) =  —–––
            ΣC∆t

where:

C = the concentration of the tracer in the exit stream

t = is the sampling interval

The mean residence time(t) is evaluated as follows:

              Σ(tC)
t̄    =  —–––
                ΣC

The exit age distribution function (E) in reduced time scale (θ)

is given by:

                        t̄C
E  =  t̄ E(t) = ———
                        ΣC∆t

the mean age of the exit stream is:

θE = θC = 1 = ΣθE∆θ
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Introduction

Peanut, also called groundnut (Arachis hypogaea), belongs

to the plant family Leguminosae. Through originally a native

of Brazil, it is now cultivated in all tropical and subtropical

countries (Chopra, 1970). Peanut is the second largest oil seed

crop after rapeseed, in Pakistan (Din et al., 1999). The nut is

normally composed of 25-35% shells and 65-70% kernels.

Peanut seeds contain per 100 g, 4-13 g moisture, 21.0-36.4 g

protein, 35.8-54.2 g fat, 6.0-24.9 g carbohydrates, 1.2- 4.3 g

fibre, 1.8-3.1 g ash, 49 mg Ca, 409 mg P, 3.8 mg Fe, 15 mg

carotene and 1mg ascorbic acid (Sewern, 1979; Eckey, 1954;

Thrope and Whileley, 1947). Peanut oil is used for cooking,

making  margarines, in salad dressings, for deep-frying, as

shortening in pastry and in bread, pharmaceutical soaps, cold

creams, pomades, pest control emulsions, and fuel for diesel

engines (Martin and Ruberte, 1975). Young peanut pods may

be consumed as vegetable. It is prudent that the natural supe-

rior nutritional quality of oils is maintained during processing

and cooking. Recent years have seen an increasing trend in

the use of microwave ovens for cooking or reheating of foods.

It was, therefore, deemed appropriate to investigate the

changes, if any, produced in the peanut seed oil when heated

in microwave as it would help evaluate the changes produced

during this cooking/processing treatment.

Materials and Methods

The oil of raw and roasted peanuts was extracted, hydro-

lyzed, methylated and their fatty acids compositions

determined by gas chromatography using the usual stan-

dard procedures.

Peanut seeds were procured from the local market. Com-

parative studies were undertaken to determine the changes

occurring in lipid composition of oil extracted from pea-

nuts roasted in microwave oven in comparison with the oil

extracted from raw peanuts. The temperature during the

microwave oven roasting was 250 °C.

Extraction of oil. For the extraction of oil, peanut shells were

removed. Clean, dry and pulverized seeds, 50 g each of the

microwave roasted and raw peanuts, were extracted with 450

ml chloroform : methanol solvent mixture (2:1, v/v) by shak-

ing on magnetic stirrer for 2 h at room temperature (Devine

and Williums, 1961). After filtration, the residual material was

retreated three times with 100 ml of the same solvent mixture.

All the extracts were combined. The oil extract was given three

repeated washings with Folch solution (Folch et al., 1957) to

remove the non-lipid impurities. After removal of the solvent

solution under reduced pressure, the extracted oil was stored

in an inert atmosphere.

Physicochemical values of the oil. The physicochemical

values, such as saponification value, iodine value, ester

value, and free fatty acids were determined (BSS 684,

1958). Refractive index was determined with Abbe’s

refrectometer.

Saponification of the fatty matter and liberation of fatty

acids. For the isolation of fatty acids, the fatty matter (3 g) of

each sample was separately refluxed on waterbath with 0.5 N

Effect on Lipid Composition of Groundnuts Roasted in Electromagnetic

Waves of Microwave Oven

Hifza Akhter, Shahnaz Hamid* and Amran Waheed
Applied Chemistry Research Centre, PCSIR Laboratories Complex, Lahore-54600, Pakistan

(received February 10, 2005; revised November 23, 2005; accepted November 29, 2005)
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Abstract. The effect of short waves of electromagnetic energy on the lipid composition of peanut oil was studied when

peanut seeds were roasted in a microwave oven. The results showed that heat treatment (in microwave oven) caused a

slight change in nutritional quality of the oil in respect of fatty acids. Unsaturated and polyenoic fatty acids decreased

with the increase of monounsaturated fatty acids in the oil of microwave heated peanut seeds. The oil extracted from

the seeds before microwave roasting contained capric, lauric and myristic acids in traces. The oil contained 8.2%

palmitic acid, 3.9% stearic acid, 59.87% oleic acid, 22.9% linoleic acid, 1.3% linolenic acid, and 3.7% arachidic acid.

The microwave roasted peanut seed oil showed some changes in the fatty acids composition as stearic, linoleic, lino-

lenic and arachidic acids reduced with the increase in the concentrations of oleic, capric, lauric and myristic acids.

Keywords: microwave heating, microwave oven, polyenoic fatty fraction, groundnut oil, peanut oil, groundnut roasting,

electromagnetic waves, microwave heating
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Introduction

Citrus is among the most widespread aboreal plants in the world.

Citrus plants are cultivated in over 130 countries, between

40 °N and 40 °S, extending to four million hectares (Starrantino,

1992). Orange and the inter-varietal hybrid Kinnow orange are

the most cultivated fruits among the citrus group, followed by

lemon, lime, grapefruit, Feutral and ‘mitha’ (sweet orange). For a

long time, the main commercial outlet of citrus fruits has been

the fresh fruit market as table fruit. However, during more

recent years a higher proportion of citrus fruits has been

processed, mainly for juice production (FAO, 2000). Seeds and

peels are the wastes generated during juice production. Exten-

sive research work has been done on the fatty acids composition

of citrus seed oils from different kinds of citrus fruits  (C. reticulata

varieties Feutral, Tangerine and ‘Sangtra’, C. limenta, C. acida,

C. grandis) (Mahmud et al., 2001; Sattar et al., 1991; 1988; 1987;

Nordby and Nagy, 1974; Kefford and Chandler, 1970). How-

ever, studies on lipids of Kinnow orange have not yet been re-

ported. The present work is on the investigations of fatty acids

composition of lipid classes of Kinnow orange seeds. Kinnow

orange is a hybrid variety of Citrus reticulata, family Rutaceae

(Nasir and Ali,1972). The present study reports the separation,

purification and identification of lipids of Citrus reticulata var.

Kinnow orange.  The separated lipids were then hydrolyzed and

methylated to determine their fatty acids composition with the

help of gas liquid chromatography.

Materials and Methods

Extraction of lipids. Fresh, mature Kinnow orange fruits were

collected from a citrus orchard near Pattoki, Pakistan, and cut

into two halves. 100 g seeds were picked, washed and dried

in an oven at 105 °C for one h. The dried seeds of Kinnow

orange were ground and extracted with chloroform and metha-

nol (2 : 1, v/v) by shaking on a magnetic stirrer for 30 min at

room temperature. The lipids thus obtained, after removing

the solid material by filtration, were treated repeatedly with

the solvent mixture of chloroform, methanol and sodium

chloride (0.9%) in the ratio of (3 : 48 : 47, v/v) to remove

non-lipid impurities (Waheed et al., 2001).

Preparative thin layer chromatography.  Thin layer chro-

matograms (20 x 20 cm) of 0.5 mm thickness were prepared

for the separation and identification of lipids. The plates were

activated by heating at 105 °C for one h.  The solvent systems

used for the separation of the different classes of neutral as

well as polar lipids were hexane-diethylether-acetic acid (80 :

20 : 2 v/v) and chloroform-methanol-ammonium hydroxide-

water (60 : 35 : 5 : 2.5, v/v), respectively (Javed et al., 2000).

The non-destructive locating reagent 2,7-dichlorofluorescein

was used which gave purple yellow colour bands under an

ultraviolet light at 366 nm.

The neutral lipids were separated into eleven classes while

polar lipids into four classes by TLC. These classes were

identified by comparison of their R
f
 values with the corre-

sponding standards (Table 1).  Among the neutral lipids, the

presence of sterols and sterol esters was also confirmed on

TLC by spraying antimony trichloride reagent (Raie et al.,

1983). These compounds showed red violet colour after

heating the plates in oven at 100 °C for 10 min. Similarly,

hydroxylamine ferric chloride reagent was sprayed to con-

firm the presence of different types of acylglycerols, which

showed purple colour under the above-mentioned conditions*Author for correspondence

Studies on the Lipids of Kinnow Orange Seeds
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Abstract. The seeds of Citrus reticulata var. Kinnow orange contained 26.0% lipids. The seed oil was examined for its

lipids and fatty acids composition.  The lipids were fractionated into neutral lipids (96.3%) and polar lipids (3.7%) by

thin layer chromatography.  The neutral lipids were identified as hydrocarbons (1.2%), wax esters (1.1%), sterol esters

(3.2%), triacylglycerols (70.5%), free fatty acids (2.3%), 1,3-diacylglycerols (4.0%), 1,2-diacylglycerols (4.2%), gly-

colipids (1.6%), sterols (2.1%), 2-monoacylglycerols (3.1%), and 1-monoacylglycerols (3.0%).  The polar lipids were

identified as phosphatidyl ethanolamines (1.2%), phosphatidyl cholines (0.8%), lysophosphatidyl ethanolamines (0.6%),

and phosphatidyl inositols (1.1%).  The fatty acids range of all the esterified lipids was C
14:0

 – C
18:2

, showing higher

percentage of unsaturated fatty acids.  The major fatty acids were palmitic, stearic, oleic and linoleic acids.

Keywords: Citrus reticulata, lipids, fatty acids, triacylglycerols, Kinnow orange, polar lipids, Rutaceae
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Abstract. The study aimed at providing a low-cost treatment for brewery wastewater, which was achieved by mixing clay

with stone-pebbles to improve the low permeability of water through clay beds. The combination (clay/stone-pebbles)

was used in columns for the treatment of brewery wastewater . The crystal chemistry of the clay samples was studied using

X-ray diffractometer. Three principal clay minerals (kaolin, illite and smectite) were detected in the samples. Atomic

absorption spectrophotometer was used to study the geochemistry of the clay samples. The results of the geochemical

studies showed that all the samples were hydrated aluminosilicates. Performance efficiency studies were conducted to

determine the best combination ratio of clay to stone-pebbles, which showed that combination ratio 3:1 (clay/stone-

pebbles, w/w) performed better. The flow-rate studies showed that brewery wastewater had longer residence time in non-

fortified clay than in fortified clay. The flow-rate of the wastewater in the percolating media varied from one medium to

another. Two modes of treatment (batch and continuous) were used. The effluent passed through the continuous treatment

mode had better quality characteristics as compared with the effluent passed through the batch treatment mode. The effect

of repeated use of the fortified column on the performance efficiency was also studied. The pH, total solids, and the

chemical oxygen demand (COD) of the effluent was monitored over time. The results of the COD monitored over time were

analysed using breakthrough curves. The different columns were found to have different bed volumes at both the break-

through and exhaustion points.

Keywords: fortified clay column, batch treatment, continuous treatment, brewery wastewater, breakthrough curve,

exhaustion point, bed volume

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

Introduction

The wastewater from brewery differs from most of the other

industrial wastewaters because large fractions of the pollu-

tant therein are biodegradable and relatively less toxic. A typi-

cal brewery wastewater flows intermittently. It has a high bio-

chemical oxygen demand (BOD), total solids (TS) and chemi-

cal oxygen demand (COD). Although it contains less toxic

substances, the high BOD, TS and COD render its discharge

into natural water bodies, without treatment, undesirable. It

increases the organic load of the water body, thereby causing

oxygen sag, thus creating a hostile environment for the aquatic

life and an imbalance in the ecosystem.

In order to overcome these problems, breweries have used

conventional treatment methods, specifically biological, to

improve the quality characteristics of their wastewater for safe

disposal and reuse. Examples of biological treatment methods

used in breweries are activated sludge, fixed-film system, and

aerobic and facultative ponds. Beside the various limitations,

which are peculiar to the different biological methods of waste-

water treatment, the operational characteristics of conventional

methods of treatment have been found to be unattainable in

the developing countries.

Several studies have been carried out on the application of

non-conventional, low-cost sorbents for the removal of pol-

lutants in batch and column treatments (Saeed et al., 2005a;

2005b; Waranusantigul et al., 2003; Saeed et al ., 2002; Nigam

et al., 2000; Low et al., 1995; Namasivayam and Yamuna, 1995;

McKay et al., 1984).

The use of clays in water industries has been principally in the

area of water clarification and impedance (McLenz and King,

1955; Nordell, 1951). Recently, the use of clays and other natu-

ral microporous materials (e.g., zeolite and sepiolite) for the

treatment of water and wastewaters have been reported by

several workers (Brigatti et al., 1996a; 1996b; Mondale et al.,

1995; Passaglia and Miselli, 1994). The performance of these

materials, in this regard, has been attributed to the ability to

adsorb and exchange many cations and hence restrict their

mobility and bioavailability. The use of different clay minerals

as sorbents for the removal of pollutants in batch adsorption

have been reported by many workers (Wu et al., 1999; Laird

and Flemming, 1999; Viraraghavan and Kapoor, 1994; Sharma
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Introduction

Fasting during the holy month of ‘Ramadan’ requires Mus-

lims to stay away from food and drinks, from dawn to sunset.

The period  averages between 12 to 18 h a day, depending

upon the month of fasting. Fasting is obligatory on healthy

muslim adults. Numerous studies have been carried out to

observe the possible effect of ‘Ramadan’ fasting on body

weight, biochemical, hormonal and hematological aspects

(Bakir et al., 1992a; 1992b; Bakir, 1990 ; 1991; Sulimani,

1988; Frost and Pirani, 1987;  Hazmi, 1987; Husain et al.,

1987; Saker, 1975; Bloom, 1959). In general, many benefi-

cial effects have been reported in healthy individuals (Athar

and Moazzam, 1994; Athar, 1988). It is obvious that duringthe

the ‘Ramadan’ fasting, the pattern of food and fluid intake is

changed. The quantity and nature of food, the amount of fluid

intake, and the change in daily food consumption routine, may

affect the composition of blood plasma, which is dependent

upon the metabolic pathways of the body (Guyton and John,

1996).

Earlier investigations have reported that the serum uric acid

increased linearly with the increase in serum triglycerides

during the entire period of ‘Ramadan’ (Gumma et al., 1978).

In the subsequent studies, carried out on fluid and electrolyte

balance, it was found that healthy young adults maintained

good control of fluids and electrolytes during the ‘Ramadan’

fasting (Beg and Khan, 1990). Studies on general body

metabolism of the fasting volunteers revealed significant

increase in the levels of total serum cholesterol, thyroxine and

uric acid (Fedail et al., 1982). During investigations carried

out to evaluate changes in metabolism of nutrients and elec-

trolytes in the serum of fasting volunteers, no significant

changes in the normal level of total cholesterol, HDL-choles-

terol or free fatty acids, and electrolytes was observed (Khalid

et al., 1987). However, glucose level decreased significantly,

but no hypoglycemia was produced.

Although most of the studies involving the ‘Ramadan’ fasting

have been done on healthy individual, using physiological pa-

rameters, which are sensitive to chemical processes in the body,

no major study has been carried out to evaluate the variation

of blood pressure during the ‘Ramadan’ fasting in normal per-

sons of various age groups. The present work was undertaken

to extend the earlier observations and to assess the effect of

‘Ramadan’ fasting on the blood circulatory system by investi-

gating the variation of blood pressure and weight after ‘sahar’

(morning fasting start time) and before ‘iftar’ (the fast break-

ing time). The level of blood pressure indicates the state of

circulatory system and the functional condition of the tissue

cells and organs (Chatterjee et al., 1974).

Materials and Methods

A total of 48 healthy and normal volunteers (24 males and 24

females) were selected from among the employees of PCSIR

Laboratories Complex, Karachi, Pakistan for this study. The

volunteers were differentiated into six groups, according to

their age range, which comprised of 25-30, 31-35, 36-40, 41-

45, 46-50 and 51-55 years. The week before the study was

started, a complete history was taken and each volunteer was
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Abstract. Variations in the systolic and diastolic blood pressures, and body weight were studied in 48 volunteers (24

males and 24 females), aged 25-55 years, beginning one week before, during the later days, and one week after the

month of Ramadan. The observations were recorded in the morning and evening. The voluteers were divided in six age

groups, which ranged between 25-30, 31-35, 36-40, 41-45, 46-50 and 51-55 years. The data of the three phases of the

study showed no significant changes in the systolic and diastolic blood pressures and weight of the fasting individuals.

There was a slight reduction in the mean weight during the third week of ‘Ramadan’, which in some cases was restored

to normal levels immediately after the ‘Ramadan’ fasting. It has been concluded from the study that fasting has no

adverse effect on the blood circulation and weight of healthy persons.

Keywords: blood pressure, weight, ‘Ramadan’ fasting

*Author for correspondence

39



Natural Occurrence of Ochratoxin ‘A’ in Raisins in Pakistan
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Abstract. Grape raisins have become an important commodity in Pakistan. Ochratoxin ‘A’ and aflatoxin B
1
 are impor-

tant mycotoxins from the human health point of view, which were determined in uncleaned grape raisins collected

from local vendors during 1999-2002. A total of 160 samples of these raisins were analyzed for the quantitative

detection of ochratoxin ‘A’ and aflatoxins. No aflatoxins were detected in any of the raisin samples above the detection

limit of 1µg/Kg. Ochratoxin ‘A’ was determined using two different methods. Method–I involved methanol-aqueous

extraction of the raw unclean raisins, followed by the adjustment of the extract to pH 2 with 2 N hydrochloric acid, and

partitioned into chloroform. Method-II involved methanol-equeous extraction, followed by cleanup with the clarify-

ing agent, ammonium sulfate, and partitioned into chloroform. The minimum amount of ochratoxin ‘A’ detected in the

samples, with method-I, was 3.2 + 0.9 µg/Kg, while with method-II the minimum value noted was 9.7 + 0.8 µg/Kg.

The maximum amount determined in the samples analysed using method-I was 16.8+ 2.7 µg/Kg, while with

method-II the maximum value was 29.2 + 2.9µg/Kg.

Keywords: raisins, ochratoxin ‘A’, aflatoxin B
1
, mycotoxins, afflatoxins, carcinogenic metabolites
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Introduction

Ochratoxin ‘A’ was first discovered during a pure culture study

of Aspergillus alutaceus (A. ochraceus), which occurs natu-

rally in contaminated grains and oilseeds (Hohler, 2000;

Shotwell et al., 1969; Ward and Diener, 1961). Although all

Aspergillus species produce ochratoxin ‘A’, the highest quan-

tity of this toxin is produced by A. carbonarius (Pitt et al.,

2002; Pitt, 2000). A. carbonarius grows at high temperatures

and is associated with maturing fruits, especially grapes. The

fungus is highly resistant to sunlight, survives sundrying, and

is a source of ochratoxin ‘A’ in fresh grapes, dried wine fruits,

and wine (Bakker and Pieters, 2002). Ochratoxin ‘A’ is known

to possess, nephrotoxic, hepatotoxic, carcinogenic, mutagenic,

teratogenic and immunosuppressive properties (Marquardt et

al., 1990; Roschenthaler et al.,1984; Steyn, 1984). Ochratoxin

‘A’ has been shown to cause Balkan endemic nephropathy, a

chronic renal disease found in closed areas of Bulgaria, Ro-

mania, Serbia, Croatia, Bosnia, Herzegovina, Slovenia, and

the former Yugoslav Republic of Macedonia (Abouzied et al.,

2002).

The presence of ochratoxin ‘A’ in the red grape juice and wine

in Europe has sparked the discussion of health risks involved.

Ochratoxin ‘A’ has been detected prior to the preparation of

juice and the wine fermentation process, the presence of which

has been traced to surface of the berries and not from the inside

of the fruits (Bau et al., 2004). Occurrence and risk assessment

of ochratoxin ‘A’ in table wine and grape juices have been evalu-

ated (Zimmerli and Dick, 1996). It has been reported that the

level of ochratoxin ‘A’ in bottled red wines ranges between 0.08

and 4.83 µg/l in 17 out of 18 samples  (Tateo and Bononi, 2001).

Ochratoxin ‘A’ has also been reported in Italian wine (Pietri et

al., 2001). In another survey, the levels of ochratoxin ‘A’ have

been established in 122 representative varieties of wine culti-

vars from various wine producing regions of South Africa.

(Stander and Steyn, 2002).

Natural cooccurrence of ochratoxin ‘A’ with aflatoxins was first

reported in corn samples collected from northern Iran

(Yazdanpanah et al., 2001).  A study conducted in the UK indi-

cated that no aflatoxin was found in any sample of retail dried

vine fruits analysed (MacDonald et al., 1999), whereas ochra-

toxin ‘A’ was found in excess of 0.2 µg/Kg in 19 out of 20

currants, 17 out of 20 sultana and 17 out of 20 raisin samples

examined, giving an overall incidence of 88% with the maxi-

mum level of ochratoxin ‘A’ found to be 53.6 µg/Kg. Ochra-

toxin ‘A’ has been encountered as a contaminant in  various

foodstuffs such as composite samples of cereals, pastry, coffee

and raisins (Malir et al., 2001). It has been detected as a con-

taminant in cereals, assorted beans and maize (Steyn, 1984), in

poultry-feed  (Thirumala-Devi et al., 2002), Polish cereal grains

(Czerwiecki et al., 2002), and animal feed mostly in  the coun-

tries with a temperate climate (Dalcero et al., 2002).

The multi-faceted and potent toxicity of ochratoxin ‘A’ to ex-

perimental animals, its accepted role as a disease determinant

in porcine nephropathy, its putative role in the idiopathic hu-

man disease, the Balkan endemic nephropathy and the asso-
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Introduction

Malnutrition is a wide  spread problem, which commonly ocurrs

at various stages of growth from infancy to adulthood. Soy-

bean has been shown to have the  potential of overcoming

protein calorie-malnutrition (PCM ) on account of its high

protein and fat contents  (38- 42 % protein and  18-20 % fat).

Soy flour is the common form in which soybean can be incor-

porated in various food preparations (Pokorny et al., 2002;

Chauhan and Bains, 1985; Dubois and Hoover, 1981; Sushma

et al., 1979; Hoover, 1974; Rathod and William, 1973).  Soy

flour is comparatively inexpensive and easy to process. It is

one of the most  promising forms in  which  it can be used  to

minimize  the problems concerning  flavour, antinutritional

factors and  stability of the products (Patel et al., 1990;

Schemer et al., 1973).

Extrusion cooking process is used to convert raw soybean

into  food  products with improved nutritional and storage

qualities. The process is useful to minimize damage to nutri-

tional properties, to inactivate antinutritional factors, and yields

a product which possesses proteins of high biological value

as well as fat energy. The process is low cost. The extruder

achieves high productivity in a single processing step, which

both cooks and shapes the products having high cost effec-

tiveness of the process. The high temperature processing ca-

pability of extruders, with a short residence time, has been

termed as high temperature short time (HTST) processing.

The HTST process has been used to beneficially heat treat

foods in order to denature enzymes which cause rancidity or

other kinds of food deteriorations  (Mustakas et al., 1970;

1964).  It also inactivates antinutritional factors, such as the

trypsin inhibitors present in soybean, kills microorganisms

Pak. J. Sci. Ind. Res. 2006 49(1) 48-52
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Abstract. Full-fat soy flour was prepared for human consumption by using extrusion technology. Various process param-

eters such as feed rate, grain size, moisture content of the ingredients, cooking time, temperature, and speed of the extruder

cooker were standardized. The samples of raw soy flour and extruded full-fat soy flour were evaluated by chemical

analysis, biological assays, organoleptic evaluation, microbiological analysis and storage stability. Soy flour prepared by

extrusion cooking  with 22 % moisture content at 138 ºC temperature was in the form of creamy white flakes, which had

a good taste, flavour, and nutritive value. These flakes remained  stable daring the storage period of 10 months.

Keywords: soy flour, extrusion technology, full-fat flour, soybean

present in the food materials, and renders the product sterile.

The precooking of food products by using the HTST process

improves digestibility of the food constituents by gelatiniz-

ing starches and modifying proteins so that their functional

properties are usefully changed (Mouquet et al., 2003;

Beaufrand et al., 1978; Paul,  1976).

The full-fat soy flour offers  two-fold advantage by supplying

calories due to its high oil content, and  is also a good protein

source rich in amino acid lysine, which is usually too low in

cereals  (Dimler, 1968). The soy flour protein is of good qual-

ity. The full-fat soy flour contains excess levels of lysine, and

is well balanced in respect of other amino acids, except for the

sulphur amino acids. Full-fat soy flour can be used to improve

both the quantity and quality of proteins in foods low in pro-

teins or deficient in one or more of the essential amino acids

(Inglett et al.,1969).

The object of the present work was to develop a process for

the preparation of full-fat soy flour with high nutritional value,

by inactivating antinutritional factors, and to produce a palat-

able product free from unpleasant taste, beany odour, and

having high  storage stability.

Materials and Methods

Soybean,  Lee variety 1999, used in the present studies was

procured from Tarnab Agricultural Farm, Peshawar, Pakistan.

Prior to analysis, whole and sound soybeans were cleaned

manually to remove stones, damaged seeds and other

impurties. Cleaned soybeans were ground and moisture was

determined before extrusion. The ground soybeans were moist-

ened batch-wise at various moisture levels, viz., 16%, 22%

and 24%. Each batch was extrusion cooked at various tem-*Author for correspondence
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Introduction

A roasted granular product popularly known as ‘garri’, pro-

duced from peeled, grated and fermented cassava roots

(Manihot esculenta), is consumed by millions of people in

the rain forest belt of West Africa, especially Nigeria. Its

acceptability cuts across the multiethnic and socioeconomic

classes of the populations, making it the commonest meal

amongst the rich and the poor. ‘Garri’ is principally consumed

as the main meal, with vegetable and meat dishes, and is

sometimes eaten as snacks soaked in cold water or milk with

roasted peanuts, coconuts or smoked fish. It contributes up

to 60% of the total calories intake in West Africa, where its

average consumption is 150 g per person per day (Cock, 1985).

‘Garri’ is currently produced, processed and handled as a

domestically produced fermented food on a cottage industry

scale, which varies from one ethnic group and locality to

another. This has resulted in variable processing conditions,

leading to variability in the quality of ‘garri’ produced by the

various ethnic groups of different sub-localities (Ogiehor

et al., 2004). Thus, the microbiological, physicochemical and

organoleptic quality criteria, which determine its acceptabi-

lity and consumption, lack uniformity (Agbonlahor et al.,

1997). The acceptability of each variant of the locally pro-

duced ‘garri’ is therefore limited to its immediate environ-

ment. This is a matter of serious concern for the standardized

branded marketing of the product, as the ‘garri’ acceptability

and popularity is now on the increase,  especially at the inter-

national level.

The ‘garri’ after processing is spread on the floor, or on a mat,

to allow it to cool before final sieving and packaging for mar-

keting. In the open market, ‘garri’ is displayed in open basins,

bowls, bags and mats. These practices are a potential cause of

contamination by various groups of microorganisms, which

may predispose the product to public health hazards (Ogiehor,

2002). Data and suggestions for safe handling and extension

of shelf-life of ‘garri’ for up to 12 months have been docu-

mented (Ogiehor and Ikenebomeh, 2005). These informations

are useful as a base for industrialization of the product and

for international acceptability. The present study was there-

fore designed to investigate the effects of some processing

conditions, such as fermentation period, and frying tempera-

ture and time, on the microbiological load, and physiochemi-

cal, biochemical and organoleptic quality characteristics of

‘garri’, with the principal objective of developing measurable

and reproducible indices for ‘garri’ production, processing and

handling procedures.
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Abstract. The effect of processing conditions, such as fermentation period, pH, and frying time and temperature on the

microbiological, biochemical, physicochemical and organoleptic quality characteristics of ‘garri’ produced from cassava

(Manihot esculenta) were evaluated. Results showed that the total bacterial count increased with the increase in fermen-

tation period to 96 h up to 1.03 x 10
8
, and thereafter decreased when the fermentation period was ended after 120 h.

Mixed microbial populations of Bacillus, Streptococcus, Staphylococcus and Corynebacterium species dominated the

early phase, while Leuconostoc, Lactobacillus, Candida, Geotrichun and Pichia species dominated the later phase of

fermentation. The pH decreased from 5.04 ± 0.01 to 3.47 ± 0.02, while the titratable acidity at the end of the fermentation

period increased from 0.01 ± 0.001 to 0.04 ± 0.001. With the exception of lipids, moisture and hydrocyanic acid contents,

which decreased with fermentation period, the increase recorded in the carbohydrates, proteins, ash, and fibre contents

were significant at p < 0.05. Frying at 75.5 ± 0.5 °C for 20 min drastically reduced the bioload by several folds. Sharp

reductions, which were significant at p < 0.001, 0.01, 0.05, were recorded in the moisture and hydrocyanic acid contents.

Different stages of processing impacted significant effects on the sensory attributes evaluated. The recorded observations

are likely to be useful for developing viable indices for the production, processing and handling of ‘garri’.

Keywords: Manihot esculenta, cassava fermentation, cassava processing, cassava ‘garri’
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Introduction. The use of enzymes in organic synthesis is now

a routine. Enzymes, native or engineered, provide the selecti-

vity which is desired in a reaction (Hult and Berglund, 2003).

Along with several advantages, the use of enzymes for orga-

nic synthesis has some constraints in the conditions under

which the reaction is performed. The conventional enzymes

are irreversibly inactivated by heat while the enzymes from

extremophiles show not only great thermostability, but also

enhanced activity in the presence of common protein denatu-

rants such as detergents, organic solvents and proteolytic

enzymes (Klingeberg et al., 1995; Leuschner et al., 1995). In

terms of stability, the common enzymes are far from ideal

catalysts because of their instability. Enzymes with enhanced

stability would not only allow prolonged usage, but would

also be useful for exploring a broader range of reaction con-

ditions. Indeed, concerted efforts have been made to enhance

the stability of enzymes through protein engineering (Burton

et al., 2002).

A significant advancement that has provided valuable clues

for making proteins more thermostable or thermotolerant is

the discovery of hyperthermophiles and studies on their pro-

teins. Hyperthermophiles are the organisms that can grow at

temperatures above 90 °C (Adams and Kelly, 1998), or opti-

mally grow at 80 °C (Stetter, 1996). Several of these have been

reported to grow at temperatures above the boiling point of

water (Stetter, 1999). Unlike chemical parameters such as pH,

heat cannot be removed or pumped out of the cell, and conse-

quently, all the biomolecules within the hyperthermophilic cell

must endure and function at the higher temperature. There-

fore, enzymes from hyperthermophiles generally display

greater thermostabilities as compared to other microorga-

nisms. Hyperthermophiles have been found to constitute a

diverse group of organisms in terms of their energy and car-

bon metabolism (Amend and Shock, 2001). These organisms

have attracted many researchers to study various metabolic

aspects of hyperthermophiles due to the possibility that they

may represent the most primitive form of present-day life.

Hyperthermophilic enzymes have become model systems for

the study of enzyme evolution, enzyme stability and activity

mechanism, protein structure-function relationships, and

biocatalysis under extreme conditions. The present review

focuses on thermostable cyclodextrin glucanotransferases

(CGTases), which have been characterized with an emphasis

on their structural features involved in cyclodextrin product

specificity.

Starch-processing enzymes. Starch, a higher molecular

weight (as high as 100 million) polymer of glucose, is a ubi-

quitous and easily accessible source of energy (Bertoldo and

Antranikian, 2001). Many microorganisms are able to use

starch as their carbon and energy source. Because of the

complex structure of starch, microorganisms require an app-

ropriate combination of enzymes for its depolymerization into

oligosaccharides and smaller sugars. The enzymes which

specifically catalyze the hydrolysis or synthesis of glucosidic

linkages of starch are represented by four classes based on

the type of reaction they catalyze, which are: (i) α-amylase

(EC 3.2.1.1) involved in the hydrolysis of α-1,4-glucosidic

linkages; (ii) pullulanase (EC 3.2.1.41) or isoamylase (EC

3.2.1.68) for the hydrolysis of α-1,6-glucosidic linkages; (iii)
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Abstract. Hyperthermophilic microorganisms have developed a variety of molecular strategies in order to survive

extremely harsh temperatures like 110 °C. For the utilization of natural polymeric substrates, such as starch, they produce

special enzymes. The present review focuses on thermostable cyclodextrin glucanotransferases (CGTases; EC 2.4.1.19),

which are responsible for the production of cyclodextrins. Only a limited number of thermostable CGTases have been

characterized as yet. The thermostable enzymes characterized so far contain all the four conserved regions found in the

family-13 of starch-degrading enzymes. The five domains specific for CGTases (A to E) have been identified in these

enzymes and the effects of C-terminal truncation of thermostable CGTases have been analyzed. Furthermore, results of

the construction of a chimeric enzyme have been included and practical advantages of thermostable enzymes are dis-

cussed.

Keywords: cyclodextrin, glucanotransferases, CGTases, hyperthermophiles, chimera, thermostable enzymes, starch

depolymerization
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