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Editorial Note

The year 2007 marks completion of 50 years of publication of Pakistan Journal of Scientific
and Industrial Research (Pak. J. Sci. Ind. Res.), the prime Journal of Pakistan Council of
Scientific and Industrial Research (PCSIR) which was founded by Prof. Dr. Salimuzzaman Siddiqui
(late), way back in 1953 with a small nucleus of scientists, for performing research on projects of
national importance. As soon as quite enough research results accumulated, the journal was
launched in the year 1958 as a quarterly; presently, it is a bimonthly research Journal. Contribu-
tions to the Journal are received from the scientists all over the world and the published papers are
pre-reviewed by the eminent scientists and subject experts of international stature.

It would be pertinent here to acknowledge the commendable part played by the distinguished
members of the Editorial Board of the Journal in evaluating the manuscripts submitted for
publication. The present issue includes the review of an eminent scientist Dr. Muhammad Anwar
Waqar and Co-workers on the interesting subject of "The Protective Action of Prostaglandins on
the Fetus and the Neonate and its Modulation". Such reviews of our elite members in the area of
their expertise would appear in Pak. J. Sci. Ind. Res. regularly during the current year.

This year also boasts of the activation of the website of the Journal with a number of built-in
features, designed to facilitate on-line users, authors and referees of the Journal, (http://
www.pjsir.org), in an effort to further improve the scholarly quality of the Journal. By logging-in
to the website, they shall have free access to the contents of the Journal. Through creation of a
log-in account, on one hand, the author will find it easier to submit the manuscripts and correspond
with the Editor, and will be able to know the updated status of all his submissions as well. On
the other hand, it shall assist the referee in book keeping of the papers assessed or awaiting
assessment.

Work on creation of archives of the Journal is in full swing and presently, the users can view
abstracts of 7 volumes of the Journal, for which quick search option is available on the website.

The Editor would welcome suggestions for improving the Website.

       Dr. Kaniz Fizza Azhar
             Executive Editor



Geotechnical Study of Sub-Surface Sediments in Sirajgonj Town and its
Adjoining Areas, Bangladesh
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Introduction
Sirajgonj is one of the first growing towns in Bangladesh with
respect to population and development. People started to fill
up nearby low-lying areas to construct civil structures
without any plan. As a result they have been facing disastrous
environmental problems, like foundation failure and structural
subsidence etc. Similar problems have been recently recorded
in and around many towns such as Pabna, Chandpur, Shibgonj,
Dhaka, Keranigonj in Bangladesh and abroad (Shamsuzzaman
et al.,2005; 2004a & b, 2003; BWDB, 2002; Asaduzzaman
et al., 1999, 1996; Mulder et al., 1996; Natani, 1996; Prame,
1996; Suhari, 1996; Khan et al., 1991). The most important
geological factors that have to be considered in urban deve-
lopment are the suitability of the soils and rocks for founda-
tions, sources of hazards, sub-surface as well as surface geo-
logical data etc. For more safe and sustainable urbanization,
the planners and developers have to consider engineering
geological factor before planning, designing and constructing
or developing the area.

The engineering geological investigations of the area in
detail are non-existent though several papers have been
published on geomorphology, urban geology, sedimentation
and hydrology of the surrounding areas (Shamsuzzaman
et al., 2005, 2004a & b, 2003; Rahman, 2001a & b; Islam,
2000; BWDB, 1985; Chowdhury, 1973; Coleman, 1969).
The main aim of the present study is to determine the
geotechnical status of the study area and prepare a
geotechnical map, which will be helpful in urban planning
and development of the area.

The study area occupies the Jamuna and Karatoya floodplain
deposits measuring 301 sq.km. It extends between 23° 22′
and 24°32′N latitudes and 89°34′ and 89°45′E longitudes
(Fig. 1) and is located about 100 km, northwest from Dhaka.
The principal drainage systems of the area are the Jamuna,
Karatoya, Katakhal and Ichhamoti Rivers. The town is
connected with the surrounding districts by metal roads, rail-
ways and rivers.

Materials and Methods
The following materials and data from different sources as
well as direct fieldwork were used in the present study:

a. Overall geological information (Geological Survey
of Bangladesh).

b. Topographic sheets (Survey of Bangladesh, 1991,
1967, 1954, 1952, 1921).

c. Satellite imagery (hard and soft copies of SPOT
satellite image of 1989. (SPARRSO, 1989).

d. Climate, population, culture, historical, geographi-
cal and other relevant information (Anon,1978).

e. Sub-soil investigation reports (LGED, 1990-2005;
NBSI, 1990-2005; CPSI, Bogra, 1990-2005; Soil
Associates Engineering, Dhaka, 1998-2000).

f. Deep tubewell borelog data and soil-type map
(Bangladesh Agricultural Development Corporation,
1990-2001).

g. Town development planning and land-use map
(Sirajgonj Pourashava).

h. Field data from direct field surveying and local people.
Sub-soil samples were also collected by hand augers
to determine their engineering properties.*Author for correspondence; E-mail: sultan_ul_islam@yahoo.com

Abstract. Engineering bore logs of 86 holes, installed in the Sirajgonj town of Bangladesh and adjoining areas, were used
to identify the geotechnical characteristics of the sub-surface sediments. The study area was divided into four major zones
on the basis of surface and sub-surface geological characters, engineering properties of soil, such as lithology, atterberg
limit, consistency, SPT, bearing capacity, plasticity, compaction, consolidation and compressibility etc., and geotechnical
map. Each zone can be used for different types of construction purposes, characterized by specific engineering properties.
Detailed engineering geological information should be used for sustainable land-use planning and development to reduce
environmental hazards.

Keywords: geotechnical study, land-use planning, Sirajgonj, Bangladesh
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Introduction
Orthosiphon stamineus Benth (Lamiaceae), is one of the
popular traditional medicinal plants and is extensively used in
southeast Asia for the treatment of a wide range of diseases.
In Indonesia, it is used for rheumatism, diabetes, urinary
lithiasis, edema, eruptive fever, influenza, hepatitis, jaundice,
biliary lithiasis and hypertension etc. (Hossain and Ismail,
2005a; Tezuka et al., 2000), in Vietnam, for urinary lithiasis,
edema, eruptive fever, influenza, hepatitis, jaundice, biliary
lithiasis (Hossain and Ismail, 2005a; Tezuka et al., 2000) and
in Malaysia, to alleviate diabetes and kidney stone diseaes.
Owing to its pharmaceutical utility, it is under systematic
cultivation in Malaysia and is locally known as ‘Misai kucing’
meaning ‘Cat’s whisker’ and consumed as healthy Java tea
to facilitate body detoxification. In particular, extracts of
O. stamineus are now widely used in Malaysia as drugs for the
treatment of diabetes and kidney stone diseases. The recent
surge of interest in chemistry of this plant has led to the isola-
tion of its more than 60 components with different biological
acitivies (Tezuka et al., 2000). Prenylated flavones have been
found to display a variety of biological activities such as
behavioural depression and muscle relaxation; they are also
known to be antihypertensive and to have β1-adrenergic
inhibition and antimicrobial activities (Hossain et al., 2004).
The title prenylated flavonoid, isolated from O. stamineus,
was recently found to exhibit some important bioactivities
including antioxidant and aldose reductase inhibitory effects
(Tezuka et al., 2000). Such bioactivities, as well as the lack of
synthesis routes, attracted our interest in this compound.

Materials and Methods
Melting points of the compounds were determined using an
electrothermal melting point apparatus (Gallenkamp) and are
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Synthesis of 3', 4', 5, 6, 7-Pentamethoxy-8-C-Prenylflavone
M. Amzad Hossaina* and Zhari Ismailb

aChemistry Division, Atomic Energy Centre, GPO Box No. 164, Ramna, Dhaka - 1000, Bangladesh
bSchool of Pharmaceutical Sciences, University Sains Malaysia, 11800 Pulau Pinang, Malaysia

(received December 24, 2007; revised February 17, 2008; accepted February 18, 2008)

Abstract. 3', 4', 5, 6, 7-Pentamethoxy-8-C-prenylflavone, isolated from the leaves of Malaysian Orthosiphon stamineus,
was synthesized starting with treating 2, 4, 5, 6-tetrahydroxyacetophenone with dimethyl sulphate which yielded several
other minor compounds as well. The synthesized title compound is identical in all respects with the natural sample.

Keywords: flavones, medicinal plants, Orthosiphon staminens, methoxy-prenylflavone

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

uncorrected. IR spectra (νmax per centimeter) were recorded
(KBr discs) on FT-IR spectrophotometer, 1HNMR and 13CNMR
spectra on Bruker R-32 (300 MHz) instrument in CDCl3 with
TMS as an internal standard (chemical shifts in δ, ppm) and
UV spectra on a HATACHI, U-2000 spectrophotometer
Ultrospeck in methanol (λmax in nm). TLC was performed with
silica gel GF254. All solvents used were of analytical reagent
grade.

2-Hydroxy-4, 5, 6-trimethoxyacetophenone (2). To 10 g a
solution of 2, 4, 5, 6-tetrahydroxyacetophenone (1) in dry
acetone (125 ml), dimethyl sulphate (9.03 g) and anhydrous
K2CO3 (40 g) were added. The mixture was refluxed for 3 h.
Acetone was removed by distillation and water was added to
the residue. It was extracted with ether, dried over anhyd.
Na2SO4 and evaporated to dryness. The ether extract, on
column chromatography using petroleum spirit (40-60 °C),
petroleum spirit-hexane (3:1, 3:2) and increasing quantities of
hexane as eluent gave the major compound 2-hydroxy-4, 5,
6-trimethoxyacetophenon (2) and several other minor com-
pounds. The compound 2 was obtained as white crystals
(2.54 g), mp: 76 °C; (M+, 226); Rf: 0.69 (choroform-methanol;
95:5); UV: 230, 245, 278 nm; IR: 3455, 2976, 2855, 1645, 1605,
1595, 1543, 1470, 1410, 1378, 1340, 1236, 1212, 1190, 1153,
1132, 1050, 1043, 1005, 945, 885, 765, 664 cm-1; 1HNMR (δ,
DMSO-d6): 2.48 (s, 3H, -COCH3), 3.98, 3.99 and 4.00 (3s,
9H, -OCH3x3), 6.41 (s, 1H, H-3), 12.71 (s, 1H, -OH); 13CNMR
(δ, DMSO-d6): 158.06 (C-6), 89.06 (C-5), 156.43 (C-4),
102.62 (C-3), 131.47 (C-2), 98.04 (C-1), 182.07 (C=O), 60.76
(6- OCH3 ), 55.69 (4- OCH3 ), 54.40  (5- OCH3), 19.43 (-CH3).
(Found: C, 58.4; H, 6.19. C11H14O5 requires C, 58.4; H, 5.5%).

2-Hydroxy-4, 5, 6-trimethoxy-3-C-prenylacetophenone (3).
Compound 2 (2.26 g) was added to cool solution of KOH (5 g)
and absolute methanol (20 ml). The mixture was treated with
prenyl bromide (0.98 g) slowly while shaking. After keeping
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Introduction
Cicer arietinum (chickpea, locally known as Kabuli channa
or white gram) and Vigna mungo (chickpea, locally known as
Kala channa) are known as the poor man’s meat owing to the
rich amount of good quality protein content. These are the
most popular legumes and are eaten traditionally by the local
people. These legumes contain about 25.3% of protein in
comparison to their oil content (Kritikar and Basu, 2000).

Both the species are considered valuable for human and
animal consumption in the south east Asia from nutritional
point of view due to their high protein and lysine content as
well as energy components such as starch and lipid (Saini and
Knights, 1984). In Pakistan, chickpea is eaten in sand roasted
as well as in boiled/softened form. Traditionally roasting in
sand is a very common method as it imparts appetizing flavour
to the fresh warm product.

In the present work, effect of sand and microwave roasting
on the lipids of C. arietinum and V. mungo has been studied.
Microwaves are very short waves of electromagnet energy
which interact with the food molecules changing their polarity
with each cycle. This agitation heats up the food and may also
change the composition of food (Maga et al., 1977).

Although a number of studies have been undertaken on
chickpea as a rich protein source, little work is available on its
fatty acid profile versus traditional and modern roasting
practices. The earlier investigations indicate high percentage
of unsaturated acids in the lipids of chickpea. The present
study was undertaken in view of the importance of legumi-
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Effect of Microwave and Sand Roasting on Physicochemical Values
and Fatty Acids of Cicer arietinum (White Gram) and

Vigna mungo (Black Gram) Oils
Lubna Liaquat, Shahnaz Hamid*, Bushra Khalid and Javed Iqbal Khan

aApplied Chemistry Research Centre, PCSIR Laboratories Complex, Lahore-54600, Pakistan

(received January 7, 2007; revised February 12, 2008; accepted February 13, 2008)

Abstract. The oils extracted from raw seeds of Cicer arietinum and Vigna mungo of different areas of Punjab province of
Pakistan were found to possess, more or less, the same physicochemical properties and fatty acid composition. The oils
of both the grains showed an increase in the peroxide and free fatty acids values after both, sand and microwave roasting.
Other physicochemical values did not show any significant change in the roasted seed oils. The oils of Vigna mungo
showed a higher concentration of unsaturated fatty acids. The oils of both the species had a significant amount of linoleic
acid in raw, microwave and sand roasted seeds.

Keywords: Cicer arietinum, Vigna mungo, fatty acids, microwave roasting, sand roasting

*Author for correspondence

nous seeds as food items and the lack of earlier systematic
investigations on lipids of these seeds, particularly in
Pakistan. The study was focussed on comparing the tradi-
tional sand roasting with modern microwave roasting with
reference to fatty acid changes.

Materials and Methods
The seeds of three varieties of C. arietinum and V. mungo,
each, from Mianwali, Bakhar and Layea districts of Punjab
were purchased from the local market. After grinding, 100 g
powder of each seed was extracted with hexane in soxhlet
apparatus. The solvent was removed under nitrogen atmos-
phere using rotary evaporator. Pale yellow oils were obtained
from all the three samples of C. arietinum, whereas the oil
obtained from V. mungo of the above mentioned areas was of
darker shade (brown). All the chemicals used in this study
were of AR-grade.

Physicochemical values of the oils. The raw seed oils of
C. arietinum and V. mungo samples were subjected to
physicochemical investigations. Standard methods (AOAC,
2002) were used to determine refractive index, free fatty acids,
saponification value, peroxide value and iodine value.

Microwave and sand roasting. Seeds of each sample (100 g)
were roasted by microwave roasting at high microwave radia-
tion intensity and sand roasting at 220 °C for 5 min, each. Oil
were extracted from roasted seeds and their physicochemical
values and fatty acid profile were determined.

Gas chromatographic analysis. The oils extracted from the
samples were treated with borontrifluoride-methanol reagent
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Peanut Hull as Biosorbent for Removal of Reactive, Acid and Disperse
Dyes from Aqueous Solutions

S. Rehman Khan*, Asma Inayat and H. Rehman
Leather Research Section, Applied Chemistry Research Center, PCSIR Laboratories Complex,

Ferozpur Road, Lahore-54600, Pakistan

(received July 3, 2007; revised January 31, 2008; accepted February 7, 2008)

Introduction
Textile factories use various types of dyes. Presently there are
more than 10,000 dyes available commercially (Nigam et al.,
2000), most of which are difficult to biodegrade due to their com-
plex aromatic molecular structure and synthetic origin (Seshadri
et al., 1994). The extensive use of dyes often poses pollution
problems in the form of coloured wastewater discharged into the
surrounding water. This wastewater contains a variety of organic
compounds and toxic substances, which are harmful to fish and
other aquatic organisms (Ramakrishna and Viraraghavan, 1996).
Such wastewater when get mixed with normal water makes it
unacceptable for human consumption. Even small quantity of
dye can colour large water bodies, which not only affects esthe-
tics but also reduces light penetration and   photosynthesis. Some
dyes are even toxic or mutagenic or carcinogenic (Chen et al.,
2003). Thus it is desirable to eliminate dyes from textile waste-
water before its disposal.

There are many methods of colour removal from textile waste-
water which include coagulation and floccation (Panswed and
Wongchaisuwan, 1986), oxidation or ozonation (Malik and
Saha, 2003; Koch et al., 2002) membrane separation (Ciarderlli
et al., 2000) and active carbon sorption (Venkata and Sastray,
1987). Although these methods are highly efficient, they are
uneconomical. Thus there is a growing need for some low cost
and renewable, locally available materials that can remove dye
colours. Some of the low cost agricultural by-products, that have
been investigated, include orange peel (Namasivayam et al.,
1996), cassava peel (Rajeshwarisivaraj et al., 2001), banana
pith (Namasivayam et al., 1998), plum kernels (Juang et al.,
2000) apple pomace, wheat straw (Robinson et al., 2002),
cotton waste, rice husk, teakwood bark (Mckay et al.,1986),

sawdust (Garg et al., 2003), bagasse pith, maize cob (Nassar
and El-Geundi, 1991) palm fruit bunch (Nassar et al., 1995) etc.

Peanut hull is a low cost agricultural waste residue that is
easily available in large quantities. The purpose of this work
is to investigate the possibility of using peanut hulls as
biosorbent for the removal from aqueous solutions of acid,
reactive and disperse dyes which are extensively used by tex-
tile units for dyeing cotton, rayon, wool, silk and jute fibres.

Materials and Methods
Dyes. The dyes selected for the study were reactive yellow 1
(RYI), acid orange 2 (AO2) and disperse orange 25 (DO25).
The Society of Dyers and Colourists (SDC) has given
specific numbers to the dyes. For each dye the number is unique
and is called Colour Index Number (C.I.No.). Properties of
the dyes used in the present study with their C.I. Nos. and
structures are given in Table 1, Fig. 1.

Preparation of peanut hull sorbent. The peanut hull was
obtained from local market. The collected biomaterial was
extensively washed with tap water to remove soil and dust,
sprayed with distilled water and then dried at  80 °C in a hot
air convection oven (Memmert-Germany) to a constant weight.
Dry biomass was crushed into powder, sieved and preserved
in a desiccator for use.

Treatment of crushed peanut hulls. The sieved powder
was divided into three parts and  given one of the following
three different treatments:

1. Powder + distilled water (PHW)
2. Powder + 37% formaldehyde + 0.2 N sulphuric acid

(ratio 1:20) (PHA)
3. Powder + 0.1 sodium hydroxide (PHB)*Author for correspondence; E-mail: shahid_pcsir@hotmail.com

Pak. J. Sci. Ind. Res. 2008 51(1) 19-23

Abstract. In the investigations on peanut hull as a low cost locally available biosorbent for the potential to remove
reactive, acid and disperse dyes from aqueous solutions, the acid treated peanut hulls exhibited maximum adsorption
efficiency as biosorbent.

Keywords: peanut hull, biosorbent, dye removal, textile dyes
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Steroid Estimation in Different Dental Applications
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Introduction
Toothpaste are generally used by people for cleaning of teeth
as well as for other oral health benefits such as for control of
caries and plaque and gum health  (Fachin and Zaki, 1991).
Mouthwashes are also used for the same purpose besides for
mouth freshness. Being an excellent vehicle for delivering
miscellaneous oral health benefits, in addition to necessary
ingredients, many  therapeutic agents are generally added to
the toothpastes, some  of which are stated to be steroids. The
use of mild topical steroids can start spontaneous  healing of
mouth lesions and consequent decrease in the pain. Kenalog
is a commonly used topical corticosteroid and dexametha-
sone is used as rinse for multiple ulcerated areas but usage of
both of them requires doctor’s prescription (Lehner and Lyne,
1999).

Steroids constitute a class of compounds which are widely
distributed in nature and have diverse biological activities
such as the development and control of reproductive system
and act as cardiotonics (digitoxin), vitamin-D precursors
(ergosterols), anti-inflammatory agents (corticosteroids) and
anabolic agents (androgens) (Tayler et al.,1988).

The potential benefits and risks of steroids vary with the
nature and severity of disease being treated, presence or
absence of other alternative treatments and of other
significant medical problems. Occurrence of side effects
depends upon dose, type of steroid and length of the treat-
ment. Some side effects are more severe than others. (Fields,
2005).

Some common side effects of steroids include weight gain,
increase in appetite, sudden mood swings, muscle weakness,

blurred vision, low resistance to infections, osteoporosis,
insomnia, nervousness, restlessness, acne, growth of body hair,
swollen face, cataract, glaucoma and water retention in the
body (Porter and Scully, 2000).

Presently the use of corticosteroids has become a common
practice, especially in herbal products, topical applications,
beauty creams, soaps and toothpastes etc. to enhance the
effect of the product. Use of corticosteroids in toothpastes is
gaining attention as these agents have been found to be highly
effective in the management of large number of acute and
chronic lesions of oral mucosa. (Rosenberg et al., 1997). The
present survey of toothpastes was undertaken in response to
reports in media  about use of steroids in commercial tooth-
pastes and associated risks and side effects.

For the survey, eighteen samples of toothpastes and
toothpowders of various brands were purchased from the
local markets of Lahore and Karachi. These brands were tested
at PCSIR Laboratoroes at Karachi during 2002 and 2004
using standard methods of AOAC (2000); afterwards, the
same brands of toothpaste were obtained from commercial
outlets of Lahore and were evaluated for steroids at PCSIR
Laboratories at Lahore during June 2004, using standard
methods of United States Pharmacopoeia (USP, 2004). Evalua-
tion of commercial samples was carried out  using chemical
tests, thin layer chromatography, UV spectroscopy and high
performance liquid chromatography. All the samples were
also tested for tetrazolium blue test according to the British
Pharmacopoeia (2003).

In the analysis carried out at PCSIR Laboratories Complex
(KLC), presence of synthetic steroids was indicated in the
medicated toothpastes, whereas no such compounds were
detected in the regular brands. However, only two of the medi-
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Short Communication

Abstract.  Study of various brands of regular and medicated toothpastes of the local markets of Lahore and Karachi for
the presence of steroids revealed the presence of synthetic steroids in medicated toothpastes only while all common,
popular brands were devoid of steroids with a few exceptions.

Keywords: steroids, cortisone, toothpastes

*Author for correspondence
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Introduction
Enzymes are among the most important products obtained for
human needs through microbial sources. A large number of
industrial processes in the area of industrial environment and
food technology utilize enzymes, at some stage or the other.
Solid substrate fermentation holds tremendous potential for
the production of various enzymes such as proteases, lipases,
pectinases and amylases. It can be of special interest in those
processes where crude fermented products may be used
directly as enzyme source (Pandey et al., 2000; Benjamin and
Pandey, 1998). Amylases are among the most important and
widely used enzymes whose spectrum of applications has
widened in many sectors such as baking, brewing, detergent,
textile, paper and distillery industries (Ramachandran et al.,
2004).

Amylases are reported to occur in microorganisms, although
they are also found in plants and animals. Two major classes
of amylases have been identified in microorganisms, namely
α-amylase and glucoamylase. α-amylase (endo-1,4-α-D-glucan
glucohydrolase E.C. 3.2.1.1) is extracellular enzyme that
randomly cleaves the 1,4-α-D-glucosidic linkages between
adjacent glucose units in the linear amylose chain. Gluco-
amylase (exo-1,4-α-D-glucan glucanohydrolase E.C. 3.2.1.3)
hydrolyzes single glucose units from the non-reducing ends
of amylose and amylopectin in stepwise manner (Pandey
et al., 2000). The cost of enzyme production in submerged
fermentation is high which can be reduced by adopting
alternate method i.e. solid substrate fermentation. The con-
tents of synthetic media are very expensive and might be
replaced with more economically available agricultural by-
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Different Agroresidues Used in Solid Substrate Fermentation for
α-Amylase Production by Bacillus subtilis-239
M. Yousaf *, M.B. Bhatty, S. Baig, M. Nadeem and Z. Nasreen

Food and Biotechnology Research Centre, PCSIR Laboratories Complex, Lahore - 54600, Pakistan

(received April 5, 2007; revised February 8, 2008; accepted February 12, 2008)

Abstract. The best mass ratio for agroresidue fermentation for α-amylase production by locally isolated Bacillus
subtilis-239 was found to be wheat bran to rice bran 2:1 with 70% initial moisture content for 60 h incubation time.
Among different inorganic nitrogen sources supplemented, sodium nitrate and ammonium chloride (0.5% w/w)
increased the enzyme yield upto 178 U/ml and 176 U/ml, respectively, whereas all the organic nitrogen sources
decreased the enzyme production. Addition of glucose (1% w/w) as a carbon source enhanced α-amylase synthesis to
185 U/ml as compared to the control (134 U/ml).

Keywords: α-amylase production, fermentation, Bacillus subtilis, agroresidues

*Author for correspondence; E-mail: usaf_374@hotmail.com

products to reduce the cost of production medium. The use
of agricultural wastes makes solid substrate fermentation an
attractive alternate method for enzyme production (Ellaiah
et al., 2002).

In the present study, α-amylase production through fermen-
tation by locally isolatedby Bacillus subtilis-239 has been
investigated, using various agricultural wastes like wheat
bran, rice bran, soybean meal, cassava bagasse, rice husk and
their combinations in different mass ratios.

Materials and Methods
Organism and cultivation conditions. The organism used
in this study was B. subtilis-239, earlier isolated in our
laboratory (Yousaf et al., 2007). The culture was maintained
on nutrient agar medium, containing (g/l) peptone 6.0,
casein hydrolyzate 4.0, yeast extract 3.0, glucose 2.0, beef
extract 1.5 and agar 15.0. After inoculation the culture was
incubated at 37 °C for 48 h.

Inoculum preparation. A 24 h old vegetative inoculum was
employed in the present work. Nutrient broth, (50 ml) was
sterilized in 250 ml conical flask at 121 °C for 15 min. After
cooling, the medium was inoculated with culture of B. subtilis-239
and incubated at 37 °C for 24 h on a rotary shaker with 150 rpm.

Fermentation procedure. In order to choose the best substrate
for fermentation, 40 g of each of various locally purchased
defatted agricultural wastes like rice bran (RB), soybean meal
(SBM), cassava bagasse (CB), wheat bran (WB), rice husk
(RH), cotton seed oil cake (CSOC) and mustard oil cake (MOC)
were taken separately, in 1:1 and in different mass ratios in
1 litre cotton plugged conical flask and moistened with 20 ml
of phosphate buffer (pH 7.0). The flasks were autoclaved at
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Introduction
Plant growth is influenced by physical, chemical and biolo-
gical components in the environment (Westwood, 1978).
Water is essential at every stage of plant growth, from seed
germination to plant maturation and yield (Reisdorph and
Koster, 1999; Turner, 1991). World wide crop losses due to
drought probably exceed the losses caused by all the other
stresses (McWilliam, 1986). Physical process of water uptake
leads to the activation of metabolic processes (Katembe et al.,
1998; Begum and Paul, 1993; Mondal and Paul, 1992).

Among the oil seed crops, Brassica campestris and Brassica
juncea are grown in wide ecological niche. Both the crops are
harvested at vegetative stage for the production of vegetables
or at maturity for that of oilseeds. Owing to the capacity to
thrive well under poor moisture conditions, mustard is seldom
irrigated and is generally raised as a rainfed crop in Indo-Pak-
Bangladesh subcontinent (Mondal and Paul, 1995). Water stress
affects cell division and cell expansion process and, therefore,
affects leaf area (Turner and Begg, 1981). Polyethylene glycol
(PEG) is commonly used to induce water stress in laboratory
experiments (Livingston and de Jong, 1990; Smith et al., 1989).
Brassica is a major oilseed crop and its drought resistance
potential needs to be further studied. The present study was
conducted to observe the effect of water stress on important
macronutrients and growth of B. juncea and B. campestris.

Materials and Methods
Seeds of B. campestris (cv. BSA) and B. juncea (cv. BARD-1)
were germinated using moist quartz sand with distilled water.
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Growth Response and Ionic Relation in Two Brassica Species
under Water Stress Conditions
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Abstract. A glasshouse study of Brassica campestris and Brassica juncea showed that the growth and the ionic
parameters of both the species were significantly (p < 0.01) affected due to water stress. Shoot length of both the species
decreased consistently with decrease in solute potential (ψs) in the root medium. Relative growth rate and dry mass was
higher in B. juncea than B. campestris, but leaf area was less. Concentrations of K+, Ca2+, P and S generally decreased with
gradual increase in water stress. B. campestris was more susceptible to water stress than B. juncea.

Keywords: Brassica sp., water stress, growth, ionic parameters
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Nutrient solution (Hoagland and Arnon, 1950) along with 5,
10, 15 and 20% polyethylene glycol (PEG)6000, having osmotic
concentrations of -0.21, -0.24, -0.56 and -0.75 MPa were pre-
pared. The osmotic potential of the nutrient solution was
measured by vapour pressure osmometer, VAPRO, Wescor.
One week old seedlings were foam-plugged in the lids of
plastic pots containing 2.5 litre of nutrient solution that was
continuously aerated and fresh nutrient solution was replaced
weekly. The study was conducted in the glass house under
sun light. The pH of the solution was adjusted to 6.0 ± 0.2 with
HCl or KOH and was monitored regularly. The treatments were
applied in quadruplicates. Two harvests were taken with three
weeks interval after transplantation of seedlings to pots. Leaf
area was measured on CI-202, CID Inc., USA. After recording
fresh mass (FM), the plants were rinsed with deionized water,
and were separated into shoot and root portions. Plant
samples were dried at 65 °C. Dry mass (DM) of each sample
was recorded and was grindid to pass a 40-mesh Wiley Mill.
The ground samples of root and shoot were separately
digested in 2:1 perchloric-nitric di-acid mixture (Rayan et al.,
2001). Relative water contents (RWC) were calculated accor-
ding to Misra and Dwivedi (2004); relative growth rate (RGR)
and leaf area ratio (LAR) were calculated using the formula
given by Franklin et al. (1985). Potassium and calcium ions in
the digested material were determined by atomic absorption
spectroscopy and sulphur and phosphorus, by the method
given by Verma et al. (1977) and Chapman and Pratt (1961),
respectively. The data were statistically analyzed according
to two factors randomized complete block design (RCBD) and
the treatment means were compared using least significant
difference (LSD) test (Gomez and Gomez, 1984).
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Introduction
In cotton breeding, some crosses make better combinations
than the others in forwarding desirable genes to their off-
springs. Richy and Mayer (1925) thus emphasized that due to
lack of any definite association in the performance between
the parents and their offspring, selection for combining
ability must be based on the performance of the inbred
parents in cross combinations rather than the inbred parents
per se. Thus it is essential that those inbred parents may be
identified which produce good individuals in specific combi-
nations, commonly referred to as specific combining ability
(SCA) of the inbred parents, and those parents may be marked
which form good combinations with other parents in a series
of crosses, referred to as general combining ability (GCA) of
the parents (Sprague and Tatum, 1942). The former types of
inbreds are useful for hybrid crop development whereas the
latter are desirable to generate segregating populations for
selection.

In quantitative genetics, genotypic value of an individual is
determined by various types of gene actions such as additive,
dominance and their interactions (Falconer, 1989). Theoreti-
cally, inbreds which show higher estimates of SCA are those
which predominantly possess dominant genes; such genes are
not transferable to their progenies. Whereas inbreds which
perform well in general terms are referred to as general
combiners; they posses predominantly additive genes. Baloch
et al. ( 2002, 2000, 1997, 1995 and 1993) and Bhutto et al.
(2001) observed that inbred parents were very inconsistent in
their per se hybrid performance and GCA and SCA estimates.
They pointedout that generally, parents which formed best

GCA did not perform similarly for SCA estimates. However,
Baloch (2004) and Baloch and Bhutto (2003) reported that
not all but some parents perform equally well in hybrids
per se, for GCA and also for SCA estimates. It was, hence,
believed that combining ability is the property of an individual
parent in  hybrid combination rather than inbred parents,
per se. It is, therefore, very essential for plant breeders that
every inbred parent be specified for its potential in terms of
GCA or SCA. Ever since cotton leaf curl virus (clcv) disease
erupted in Pakistan during 1991, cotton breeders had no choice
but to include one of the clcv resistant parents with other high
yielding commercial varieties in their hybridization
programme. Breeders are also aware of the phenomenon that
making a large number of crosses between clcv resistant and
high yielding parents and thereby separating potential inbreds
based on progeny performance seems a chance game. This
method of identifying desirable inbreds is eventually very
laborious and expensive in terms of inbred selection and also
requires vigorous selection in segregating populations. At
present, though numerous clcv resistant inbreds have been
evolved which do not require screening of segregated popu-
lation in the clcv hot spots if both parents in crosses are resis-
tant, yet not all the clcv resistant parents yield good harvest or
other fibre traits. It is, thus, important for cotton breeders to
determine the GCA and SCA estimates of the parents to be
used in hybridization programme for producing potential prog-
enies. In this way, more dependable hybridization programme
could be launched. The essential objectives of conducting
line x tester analysis is therefore to determine or predict the
combining ability of the clcv resistant inbred parents, for know-
ing the types of gene actions controlling  different traits. The
general and specific combining ability effects of individual

Pak. J. Sci. Ind. Res. 2008 51(1) 36-41

Abstract. Combining abilities of cotton varieties were evaluated using a line x tester design with eight lines and 4
testers. Good performance combination was found between the varieties CRIS-134 and BH-147. The former was a
good candidate for fibre length improvement and the latter, a good parent for yield improvement. The specific combin-
ing ability suggested that both additive and dominant genes controlled the characters. Hybrid performance per se may
be used to predict the parental performance for specific combining ability and thus for hybrid crop development.
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Short Communication

Abstract. Stability of multiple emulsion prepared using olive oil was evaluated at different storage temperatures. The
formulation remained stable at lower temperatures for 28 days without any phase separation. Significant changes in the
pH were observed in the formulation, kept at 8 °C from the 5th day onwards, in the electrical conductivity at 40 °C from
14th day onwards and in the globule size, at 40 °C and 40° C + 75% RH condition from 24 h onwards.

Keywords: Multiple emulsion, olive oil, globule size, stability.

Multiple emulsion systems are novel complex systems
(Vyas and Khar, 2004) finding potential biopharmaceutical
applications, including prolonged drug delivery systems
(Nakhare and Vyas, 1997), protection of active substances
(Silva-Cunha et al., 1997), as sorbent reservoir in drug
over-dosage treatment, as adjuvant vaccines etc. (Anti-
misiaris et al., 1993) as well as in cosmetics (Gallarate
et al., 1994) and house hold products.

However, multiple emulsions are inherently unstable especially
if natural oil is used. Olive oil contains a number of fatty
acids and sterols. In this study, stability of an emulsion
containing olive oil was observed; the latter was used because
of its cosmetic benefits (British Pharmacopoeia, 2004).
Abil-EM90 was used as lipophilic emulsifier and Tween-80,
as hydrophilic emulsifier.

Accelerated stability studies were performed on the formula-
tion for 28 days at 8 °C, 25 °C, 40 °C as well as at 40 °C + 75%
relative humidity (RH) at different time intervals. The data so
obtained was evaluated by applying the statistical tests.

After heating of the oil phase (olive oil + lipophilic emulsi-
fier) and aqueous phase (water + magnesium sulphate) at 72
°C + 1 °C, the two were mixed and stirred and cooled to room
temperature (primary emulsion). Next, Tween 80 and water
were  added and  homogenized (formulation).

The possible mechanisms for deterioration of multiple emul-
sions include swelling of internal drops, rupture of the oil layer
or coalescence of the oil globules or internal water droplets
(Florence and Whitehill, 1982). Electrolytes promote an

osmolar balance between the internal and external aqueous
phases and also increase the stability of multiple emulsions
by formation of a rigid interfacial layer between oil and
aqueous phase (Grossiord and Seiler, 1998).

The freshly prepared primary emulsion and the formulation
were white in colour. There was no change in colour of primary
emulsion and the formulation or major liquefaction or phase
separation at 8 °C, 25 °C, 40 °C and at 40 °C + 75% relative
humidity (RH), till 28 days. The formulation at 40 °C showed
slight liquefaction after 14 days and the sample at 40 °C +
75% RH, after 21 days.

There was a tendency of phase separation in the samples of
formulation at 40 °C after a period of 14 days which increased
with time but in sample at 40 ºC + 75% RH condition, phase
separation was observed after a period of 21 days which
persisted till the end. This indicated that the formulation was
stable up to a period of 28 days at lower temperature.

No phase separation after centrifugation was seen in any of
the samples of primary emulsion, kept at different storage
conditions upto 21st day but slight phase separation on
centrifugation was seen on 28th day of observation in the
samples kept at 40 °C and 40 °C + 75% RH condition.

In the case of formulation, no phase separation after
centrifugation was seen in any of the samples kept at 8 °C
and 25 °C till the end of 28th day. But slight phase separa-
tion on centrifugation was seen in the sample kept at 40 °C
on 21st day and more phase separation on centrifugation
was observed on 28th day. While in the sample kept at
40 °C + 75% RH condition, slight phase separation on
centrifugation was seen on 21st day of observation, which
persisted up to 28th day.
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Abstract. Antimony ore of Chitral in North West Frontier Province (NWFP) of Pakistan, containing stibnite as an
economical mineral, was upgraded by froth flotation technique. Through optimizing the flotation parameters, the grade
of the final antimony concentrate produced was raised to 62% Sb with 95 % recovery.
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Introduction
Stibnite (Sb2S3), being the main source of antimony metal and
its compounds, is the principal mineral ore. It is found in veins
with quartz and occasionally with various antimony minerals
resulting from the decomposition of stibnite (Blackburn and
Dennen, 1988). Of less commercial importance are the
senarmontite (Sb2O3 cubic) and valentinite (Sb2O3 rhombic),
kermesite (Sb2S2O) and stibiconite (H2Sb2O5). Antimony ores
and their concentrates are used as sources of antimony metal
and its salts. Antimony metal is used in the manufacture of
various alloys such as type metal (Pb,Sb,Sn), bearing metal
(Pb,Sb,Sn,Cu) and white metal  (Cu,Sb,Sn,Zn). Crude anti-
mony is used on the striking surface of safety match boxes
and in detonating caps for ammunition. It is also used in lead
storage batteries while its compounds are used in medicine,
as mordant in dying, as opacifier in vitreous enamels and
glazes, as refining agent in optical glasses, as flame retardant
in polymers like P.V.C, for vulcanizing and colouring rubber
and also as paint pigments (Johnstone and Johnstone, 1961).

Stibnite deposits are found at various places in Pakistan. How-
ever, economically important and sizeable reserves are found
at Krinj area of Chitral which contain significant amount of
antimony content (Ahmad and Siddiqi, 1993).  Although, the
ore containing 5-10% Sb content is considered feasible for
the recovery of metal but it is better to beneficiate such an ore
as it improves the production economics to a great extent.
Generally, low-grade ores are beneficiated into concentrates
containing 40-65% Sb before the production of chemicals and
extraction of metal (Wang et al., 2001). Depending upon the
nature of ores, various gravity and flotation techniques are
used on lean antimony ores. Gravity concentration technique
is mostly used for coarse-grained ores. While on the other

hand, fine-grained and disseminated ores require more grind-
ing for the liberation of minerals and can only be beneficiated
economically by froth flotation technique (Jain, 1986).

The undertaken beneficiation work is so important that
several researchers have been engaged in it under different
parameters.  Liu (1988) separated antimonite and boulangerite
by flotation from lead containing antimony ores. Lead was
leached from boulangerite with aqueous AlCl3 for its recovery
by crystallization. Peng et al. (1991) studied the beneficiation
of 81% oxidized antimony ore from Yunnan province, China
and obtained antimony sulphide concentrate by flotation and
antimony oxide concentrate by gravity separation with an
overall 74% recovery. Kursun et al. (1994) performed bulk and
selective flotation experiments for the beneficiation of Etibank
Halikoy antimonite ore and were able to produce an antimony
concentrate containing 61%Sb with 95% recovery, using Aero
3477 as collector and NaCN as depressant. While, Solozhenkin
et al. (1994) improved the grade and recovery of antimony ore
containing antimonite, senarmontite, hydromardite, kermesite,
stibiconite and other antimony containing minerals by using a
combined flotation agent, consisting of dialkyldithiocarbamate
and butyl xanthate. Later on, Wang and Lei (2000) treated low-
grade antimony ore (15-35%) by bath smelting continuous
fuming process, in a furnace using coal, limestone and iron
ore  and produced antimony oxide containing 76.4% Sb with
90% recovery. Wang et al. (2001) applied another method for
the separation of antimony from ore, involving smashing, mill-
ing, classifying, flotation and dewatering. They used lead
nitrate as activating agent, xanthate as collecting agent and
terpineol as frothing agent. Yin and Long (2003) attempted the
direct leaching of sodium antimonate from antimony ore,
using sodium sulphide and a mixture of sodium sulphide and
sodium hydroxide, followed by solid liquid separation, wash-
ing and drying. Zhang (2004) studied three different methods
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Concentrations of prostanoids in fetal and neonate plasma.
Fetal circulation. Information on the concentrations of
hormones in the plasma of human fetuses has been limited
to measurements in umbilical plasma obtained at delivery.
Recently, however, prostaglandin concentrations have
been determined in blood samples obtained by fetoscopy,
at 16-20 weeks of gestation.

The prostaglandins measured in the study were prostaglandin
E2 (PGE2) and 6-keto prostaglandin F1α, (6-keto PGF1α), the
nonenzymatically formed product of prostacyclin degradation.
PGE2α output was higher than PGF2 and the concentrations of
PGE2 and PGF2α, were greater in both fetal and maternal out-
puts when compared with primary prostaglandins (Greystoke
et al., 2000). Strikingly, the concentrations of 6-keto-PGF1α, in
fetal plasma are manifold greater than the concentrations in
the maternal circulation. More recently, the effects of cyclo-
oxygenase-l (COX-1) and COX-2 contributions to basal and
interleukin-1 (IL-1) beta-stimulated prostanoid synthesis in
human neonatal cerebral microvascular endothelial cells has
also been investigated (Steinert et al., 2002). These findings
are suggestive that prostacyclin may serve an important role
in the fetus during early pregnancy. Whether prostacyclin
circulating in the fetus is influencing fetal organogenesis or
is exerting a tonic effect on the placental vascular bed is
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Abstract. The human fetus exists in an environment in which there is an apparent over-abundance of prostaglandins (PGs).
Neonates are also believed to contain high concentrations of PGs. Since both fetus and the neonate have a significant
potential for prostaglandin catabolism, it may be inferred that some benefits accrue from a prostaglandin rich environment
and that prostaglandins (PGs) are serving important roles in both intrauterine and early extrauterine life. Prostaglandins are
formed from non-esterified arachidonic acid (AA) by the action of cyclooxygenase (COX). AA is also metabolized by way
of lipoxygenase enzyme pathway. Products of this pathway are known to modulate prostaglandin biosynthesis. Little
information is available concerning these pathways in fetal and neonatal tissues. In this review article, the results of studies
designed to evaluate AA metabolism in the fetus and the neonate are described. In addition, AA metabolism in uterine and
intrauterine tissues is also considered, since the products of such metabolism are important for normal fetal growth and
development.
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uncertain. Prostacyclin circulating in the fetus may be a part of
a biological protection mechanism for the fetus. Prostanoids,
the products of cyclooxygenase (COX) pathway appear to be
important regulators of blood flow in neonate. It has been
demonstrated that COX activity in cultured endothelial cells
in micro vessels from autopsy specimens of neonatal human
cerebral cortex and cerebellum (22-26 week gestational age)
resulting in production of vasodilator prostanoids, prosta-
cyclin (6-keto-PGF1α) and PGE2 from arachidonic acid (AA)
(Barden et al., 2004; Parfenova et al., 2002).

Umbilical circulation. Concentrations of PGE2, PGF2α and
13, 14-dihydro-15-keto- PGF2α, (PGFM; the major circulating
metabolite of PGF2α) in umbilical plasma are greater than in
maternal plasma. On the other hand, maternal and fetal plasma
concentrations of 6-keto-PGF1α and thromboxane B2 (TXB2,
the degradation product formed from TXA2) are similar
(Mitchell et al., 1980). Concentrations of PGE, PGF and PGFM
are all significantly raised in umbilical plasma obtained after
the onset of labour indicating that labour is a stimulus to
prostaglandin production by the fetal placental unit. Umbilical
plasma concentration of 6-keto-PGF1α and TXB2, however, are
unaffected by labour. A significant arterio-venous difference
exists across the umbilical circulation for prostaglandin E2

(PGE2) with higher concentrations in venous plasma. This
arterio-venous difference exists both before and after the
onset of labour. In normal ovine pregnancy, arterial levels of
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