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Introduction

Kenaf (Hibiscus cannabinus L.), a member of the
Malvaceae family endemic to Africa (Bassam, 1998)
is a warm-season, annual, herbaceous plant that produces
high quality cellulose. Although tropical in origin, kenaf
cultivars are well adapted to a wide geographical and
climatic range (Meints and Smith, 2003). Kenaf is a
high yielding plant achieved particular attention as an
alternative crop for energy and paper pulp production.
It is a good source of low cost natural fibre for a wide
range of industrial products, examined for its possible
uses in bio-energy sector (Alexopoulou et al., 2004)
and has long been used to provide pulp for the paper
industry (Taylor and Kugler, 1992). Kenaf has been
reported to be 3-5 times more productive per unit area
than pulpwood trees, producing pulp with quality equal
or superior to that of many wood species (Francois
et al., 1992). United States Department of Agriculture
(USDA) determined that kenaf is an excellent cellulose
fibre source for a wider range of paper products such
as newsprint, bond paper, and corrugated liner board.

It is also determined that pulping kenaf required less
energy and chemicals for processing as compared to
standard wood sources (White et al., 1970; Wilson
et al., 1965; Nelson et al., 1962; Nieschlag et al., 1960).
Recent research and development efforts have further
increased the diversity of uses  of kenaf by demonstrating
its suitability in building materials like particle boards
of various densities, thicknesses, with fire and insect
resistance, as a substrate mixture adsorbents, textiles,
livestock feed and as fibres in new and recycled plastics
(injected molded and extruded) (Nielsen, 2004; Webber
and Bledsoe, 2002; McMillin et al., 1998; Webber,
1993a; Webber and Bledsoe, 1993). The prospects of
kenaf becoming as an alternative crop to obtain large
biomass amounts at low production cost (Quaranta
et al., 2000). To achieve this, agronomic practices such
as soil amendment may be able to improve its
productivity, growth and biomass quality (Alexopoulou
et al., 2007; Muir, 2002; 2001). Considerable information
on kenaf agronomy and biomass productivity has been
reported from Australia (Muchow and Carberry, 1993;
Carberry et al., 1992; Carberry and Muchow, 1992;
Muchow, 1992; Wood et al., 1983; Wood and Muchow,*Author for correspondence; E-mail: shayeb.shahariar@gmail. com

Abstract. The growth and biomass productivity of kenaf (Hibiscus cannabinus L.) grown with different
sources of organic waste viz. sewage sludge, poultry litter, cow dung and rice straw application were
observed in a field experiment. Organic wastes were applied at the rate of 5 t/ha and were compared with
recommended dose of fertilizers and control. The plants were harvested at 120 days after sowing (at the
flowering stage). Different sources of organic wastes had a significant effect (P < 0.05) on the growth
indices and biomass productivity of kenaf. Increased plant growth and biomass productivity were in the
order of sewage sludge > cow dung>poultry litter > rice straw treatments. Among the four sources of
organic wastes, sewage sludge treated plot produced the highest mean biomass of 23.33 t/ha (dry weight
basis) which was 14.64% higher than the mean biomass production from control plot.

Keywords: biomass production, growth, kenaf, organic waste, poultry litter, sewage sludge

82



Determination of Lead and Cadmium in Hen Eggs by Graphite
France Electrothermal Atomic Absorption Spectrometry and

Estimation of the Daily Intake
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Introduction
Fresh eggs are among the most important and common
source of animal protein being the nutritious food of
daily diet. Eggs are the source of protein, minerals and
trace elements and unsaturated fatty acid which are
necessary for proper development and functioning of
different tissues and organs. In Pakistan consumption
of egg per capita significantly increased during the last
few years. On the other side, hen eggs contamination
by potential toxic metals caused serious health hazards
for public health as a source of metal exposure
(Fakayode, 2003). Metals can be transferred from parent
to offspring and can be sequestered from hen to eggs
along the food chain when an animal is fed on metal
contaminated feed (Meluzzi et al., 1996), through
environmental contamination in the form of atmospheric
deposition of metal from industry or vehicular emission
(Mochizuki et al., 2002).

The rate of industrialization in urban areas particularly
in big cities is increasing with the passage of time.
Present level of urbanization in Pakistan is the highest
in south Asia; Sindh is the most urbanized province and
60% of urban population of Sindh resides in Karachi

which is the largest industrial city of Sindh province.
Landhi/Korangi Industrial Zone has a total area of 34.4
km2 having more then 2000 various types of small and
medium sized industrial units of poultry and cattle farms
(Mahmood et al., 1998). There are various types of
environmental pollution due to indiscriminate discharge
of industrial waste which constitute a potential danger
to neighboring localities and pose many challenges related
to food quality and safety (Abou Donia, 2008) with
increasing industrializa-tion, more and more metals are
entering into the environment. These metals stay
permanently because they can not be degraded in the
environment. They enter into the food matrix and from
there they ultimately make their passage into animal
tissues (Baykov et al., 1996).

Lead, cadmium, mercury and arsenic are among the
main toxic metals which accumulate in food chains and
have a cumulative effect. There are maximum levels
for lead, cadmium and mercury in several foodstuffs
such as meat, vegetable or fish nevertheless, no
maximum levels exist for these trace elements in eggs
(EC, 2006). Lead is ubiquitous in the environment
persists indefinitely and can be found at low levels in
almost all living organisms (Doganoc, 1996). Cadmium
as environmental pollutant is well known to have a*Author for correspondence; E-mail: pcsirklc_ces@hotmail.com

Abstract. A total of 54 hen eggs were procured from nine poultry farms of Sindh, Pakistan in different
batches to determine lead and cadmium toxicity. The quantitative analysis of lead (Pb) and cadmium (Cd)
in egg samples were performed on electrothermal atomic absorption spectrometer (ETAAS), with Zeeman
effects background correction. Lead concentrations in hen egg samples ranged from 0.027 to 1.056 µg/g
with a mean value of 0.283 µg/g ± 0.86, whereas cadmium concentrations ranged from 0.001 to
0.012 µg/g with a mean value of 0.003 µg/g ± 0.002. Lead concentrations exceeded the normal levels of
0.020 but cadmium was found lower than the normal levels of 0.005 µg/g.

Keywords: hen eggs, lead, cadmium, atomic absorption, spectrometry 
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Introduction
Different commercial preparations of Bacillus
thuringiensis (Bt) have been sold and used as
biopesticides against crop pests worldwide. Natural Bt
is also commonly present on Japanese mulberry plants
especially on the leaves (Ohba, 1996). When ingested
by silkworm larvae, the parasporal inclusions of Bt are
dissolved in larval midgut juice and release protoxins.
The Bt Cry1 proteins are specifically toxic to
lepidopteran larvae including the Bombyx mori. These
toxins are solubilized and enzymatically processed in
the midgut of susceptible insects. The activated toxins
interact with the larval epithelial membrane and induce
pore formation in the membrane, which ultimately leads
to insect death (McNall and Adang, 2003; Morin et al.,
2003). It was reported that the Bt toxins kill insects by
binding to specific target sites and disrupting the midgut
tissue followed by septicemia (Raymond et al., 2010;
Ibiza-Palacios et al., 2008). The Bt affected larvae
gradually become brown to black-brown and finally
when rotting they turn black (Aruga, 1994).

Silkworm (Bombyx mori L.) larvae are highly susceptible
to B. thuringiensis (Bt), causing over 50% mortality of
4th instar larvae at a low concentration of 0.01% of Bt
(Pramanik and Somchoudhury, 2001). The silkworm
larvae were also found as 2,500-fold more susceptible
to the Bt var. kurstaki infection than Spodoptera litura
larvae (Inagaki et al., 1992). B. thuringiensis is consi-
dered to be the causative agent for flacherie disease of
silkworms. Countries with established sericulture
industries fear a Bt induced disease out-break and restrict
the use of Bt in silkworm/ mulberry growing areas (Van
Driesche and Bellows, 1996).

The Bt is widely used in vegetable growing areas of
Australia. The establishment of a new sericulture industry
in Australia might encounter Bt related disease problems,
either from mulberry leaf sources or from the ingress
of Bt pesticides from nearby crop areas (Begum et al.,
2004). As it is difficult to exclude pathogens from the
silkworm rearing environment, Bt might be a major
constraint in the silkworm disease management
(Balavenkatasubbaiah et al., 1999). Thus, it is important
to develop Bt-tolerant silkworm races for the future*Author for correspondence; E-mail: H.A.Begum@gmail.com

Abstract. Males and females of a Bt-tolerant mulberry silkworm (Bombyx mori L.) population were crossed
with females and males of a Bt-susceptible population, to produce Bt-tolerant silkworm hybrids, and to
determine the expression of the Bt-tolerance pattern in the F1 hybrids. It was observed that when a
Bt-tolerant (42% larval mortality) female (BtT ) silkworm was crossed with a Bt-susceptible (85% larval
mortality) male (BtS ), the resultant F1 offspring showed lower levels of Bt-tolerance (87% larval
mortality). On the other hand, when a Bt-tolerant male (BtT ) was crossed with a Bt-susceptible female
(BtS ), the F1 hybrid showed higher levels of Bt-tolerance (35% larval mortality) characteristic. The
probit statistics showed that both hybrids expressed Bt-tolerance or susceptible levels similar to their male
parents. These different patterns of Bt-tolerance in F1 hybrids might be due to the transferring of a Bt-
tolerant gene, from the parents to offspring, through the homozygotic male (ZZ) silkworm.

Keywords:  Bacillus thuringiensis, Bt-tolerance, Bombyx mori, insect hybridization, male homozygosity,
hybrid performances

Pak. j. sci. ind. res. Ser. B: biol. sci. 2012 55 (2) 101-107
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