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Antioxidant Activity of Date Palm Fruit (Phoenix dactylifera L.)

Extract for Oxidative Stabilisation of Butter Oil at Ambient

Temperature

Fazal Rahmana, Muhammad Nadeema, Sabir Khana, Shakeel Ahmada* and Yasir Zahoorb

aDepartment of Dairy Technology, University of Veterinary and Animal Sciences, Lahore, Pakistan
bInstitute of Biochemistry and Biotechnology, University of Veterinary and Animal Sciences, Lahore, Pakistan

(received August 18, 2014; revised April 30, 2015; accepted May 5, 2015)

Introduction

Uncontrolled free radical mechanism in the human body

leads to a large number of biochemical complications. Free

radicals and reactive oxygen species have been implicated

in the oxidative breakdown of vital biochemical molecules

such as DNA, proteins, lipids (Madhujit and Shahidi, 2008).

Phenolic compounds protect the body from the continuous

threats of reactive oxygen species (Silva et al., 2009;

Yazdanparast and Ardestani, 2007). The antioxidant, anti-

inflammatory, antiallergic, anticancer and antiviral activities

of phenolic compounds of plant origin and their role as a

protector in hepatic and cardio-vascular diseases have been

well established (Shahidi, 1997). Autoxidation of fats in

food systems is a result of free radical mechanism leading

to the destruction of essential fatty acids, vitamins and

induction of objectionable flavours (Mc Sweeney and Fox,

2003). Perceived carcinogenicity of synthetic antioxidants,

safety and efficacy of natural antioxidants in the inhibition

of reactive oxygen species has necessitated broadening

their array of application (Anwar et al., 2007). Studies have

shown that most of the natural antioxidants of plant origin

are better soluble in methanol (Anwar et al., 2010). The

application of methanol based antioxidants for the

preservation of food systems has a health concern due to

the toxicity of methanol, although most of the solvent is

evaporated yet the residues can have a potential health

concern. Therefore, it is the need of hour to find out the

sources of natural antioxidants which are soluble in water

rather than polar organic solvents. Autoxidation of fats

deteriorates sensory characteristics and limits the shelf life

(Gonzalez et al., 2003; Shiota  et al., 2002). The effect of

(DPFE) date palm fruit extract for the stabilization of fats

and oils has not been studied previously. This study aimed

to investigate the antioxidant activity of date palm fruit

extract on oxidative stability of butter oil on the basis of

selected chemical and sensory techniques.

Materials and Methods

Materials. Dates (Zahidi, Iranian variety) were procured

from local market and cream was purchased from Haleeb

Foods Multan Road, Lahore. All the chemicals used in

this study were HPLC grade and obtained from Sigma

Aldrich, USA.

Preparation of antioxidant extract. After removing the

stones, dates were washed with distilled water, cut into

small chunks, 20 g date was weighed in the flask, 80%

ethanol was added into the flask and shaken with magnetic

stirrer at 100 rpm for 8 h, the contents of the flask were

filtered over filter paper (Whatman 41), the residue was

extracted twice following the similar conditions and

concentrated with rotary evaporator (Buchi, Switzerland).*Author for correspondence; E-mail: shakeel.1@live.com

Abstract. In this study, long term preservation of butter oil was achieved through ethanolic extract of date

palm fruit (Phoenix dactylifera L.). Butter oil was supplemented with date palm fruit extract (DPFE) at

three different concentrations i.e. 250, 500 and 750 ppm (T
1, T2

 and T
3
) and compared with a control. Total

phenolic content, DPPH free radical scavenging activity and inhibition of linoleic acid peroxidation of the

DPFE was 5.19 GAE, 74.2 and 81%, respectively. IC
50

 value of date extract for the inhibition of DPPH

and linoleic acid peroxidation was 2.45 and 0.82 mg/mL, respectively. The loss of oleic acid and linoleic

acid in control after six months of storage was 16 and 52% as compared to T
3
 which was 4% and 14%.

T
3
 yielded the lowest concentration of primary and secondary oxidation products with no effect on sensory

attributes. DPFE can be used to enhance the shelf life of butter oil at ambient temperature.

Keywords: date palm, oxidative stability, butter oil
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Cadmium Tolerance and Bioremediation Potential of Bacteria

Isolated from Soils Irrigated with Untreated Industrial Effluent

Rizwan Ahmad*, Muhammad Mahmood-ul-Hassan, Muhammad Yasin and Vishandas Suthor

Land Resources Research Institute, National Agricultural Research Centre, Islamabad 45500, Pakistan

(Received July 22, 2014; revised May 7, 2015; accepted May 13, 2015)

Introduction

The contamination of the environment with toxic heavy

metals is a serious problem because it is associated with

heavy metal accumulation in the food chain which later

has an impact towards human health (Hamzah et al.,

2009). Municipal/industrial effluents contain considerable

amounts of different metals as: chromium (Cr), cadmium

(Cd), lead (Pb), nickel (Ni) and copper (Cu) in various

combinations depending upon their source and nature

(Khan et al., 2013; Mahmood-ul-Hassan et al., 2012).

Release of untreated municipal/industrial effluents to

agricultural lands and water bodies is a common practice

in big cities of developing countries like Pakistan (Khan

et al., 2013; Mahmood-ul-Hassan et al., 2012). Its long-

term application can adversely affect soil and ecosystem

health, ultimately human health (Singh and Bhati, 2005).

Contamination of soil with heavy metals negatively affects

biodiversity and the activity of soil microbial communities

(McGrath et al., 1995). Continuous application of untreated

wastewater elevates the metal concentrations in surface

soil to toxic levels. As soil is a rich habitat of all major

groups of microorganisms (bacteria, actinomycetes, fungi

and algae), long-term exposure of microorganism to

high metal concentration develop the immunity in the

microorganisms (Akhtar et al., 2013; Ezzouhri et al.,

2009).

Among metal pollutants of the surface soil, cadmium is

one of the most toxic elements. Cadmium is used in

industries like Ni-Cd battery manufacturing, electroplating,

pigments manufacturing and stabilizers manufacturing. In

plants, Cd affects nutrient uptake and homeostasis, inhibits

root and shoot growth and frequently accumulated by

agriculturally important crops (Sanita di Toppi and Gabrielli,

1999). Cadmium is the most dangerous heavy metal both

to human and animal health as it is carcinogenic, embryo

toxic, teratogenic and mutagenic (Hussain et al., 2006).

Excess Cd can damage kidney and lungs (Dhaliwal and

Kukal, 2005). It may cause hyperglycemia, reduced immune

potency and anemia, due to its interference with iron

metabolism (Bueno et al., 2008).

Several techniques (chemical and physical) are used for

remediation of polluted soil and water. Chemical

(precipitation and neutralisation) and physical (ion exchange,

membrane separation and electro dialysis) techniques are

applied to remove heavy metals from contaminated soils

and waste water (Atkinson et al., 1998). Such techniques

have disadvantages like unpredictable metal ion removal,

high reagent requirements, destruction of beneficial micro

fauna and generation of toxic sludge (Ciba et al.,1999).*Author for correspondence; E-mail: rizwan_narc@yahoo.co.in

Abstract. The present study was aimed to investigate the Cd tolerance of bacteria isolated from municipal

effluent irrigated soils. Thirty bacterial strains were isolated and screened for their Cd+ tolerance by growing

on nutrient agar plates amended with varying amount of Cd+. Out of them four bacteria (GS
2
, GS

5
, GS

10

and GS
20

) were found highly Cd tolerant (600 ppm Cd). The minimum inhibitory concentration of Cd+

was found 200 ppm. The isolates showed optimum growth at 30 °C and pH 7.5-8.5. Growth curve study

against different concentrations of Cd (0-600 ppm) revealed that GS
2
 was more tolerant among selected

strains showing only 33% reduction in growth compared to 64% by GS
5
 and 77% by both GS

10
 and GS

20

at 600 ppm Cd. Inoculation of maize seeds with Cd tolerant bacteria for root elongation demonstrated up

to 1.7 fold increase in root elongation (in the absence of Cd) and up to 1.5 fold (in the presence of 50 ppm

Cd) compared to the un-inoculated plants. The results of the study revealed that the bacterial isolates

exhibiting great Cd tolerance and growth promoting activity can be potential candidates for bioremediation

of metal contaminated soils and wastewaters.

Keywords: soil contamination, Cd tolerance, tolerance index, bioremediation
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Antibacterial Activities of Aqueous Extracts of Terminalia catappa,

Momordica charantia and Acalypha wilkesiana on Escherichia coli

Isolated from Pediatrics

Ajenifuja Oluwafemi Adeyemi*, Ajibade Victor Adeyinka and Fajilade Temilade Olawande
Department of Science Technology, Microbiology Unit,

Federal Polytechnic, P.M.B. 5351, Ado-Ekiti, Ekiti State, Nigeria

(received March 27, 2014; revised August 08, 2014; accepted August 20, 2014)

Abstract: Antibacterial activity of aqueous extract of Terminalia catappa, Momordica charantia and

Acalypha wilkesiana was investigated against Escherichia coli isolated from pediatrics with the minimum

inhibitory concentration (MIC) of 0.5mg/mL by agar dilution technique. The antibacterial potency of

the extracts as evaluated by broth dilution technique, showed diameter of inhibition zone of 22.80 mm,

14.20 mm and 21.00 mm at a concentration of 0.5 mg/mL for T. catappa, M. charantia and A. wilkesiana,

respectively. The antibacterial effect of T. catappa was found to be more pronounced with its plausible

use for the treatment of infections caused by E. coli.

Keywords: Acalypha wilkesiana, Escherichia coli, Momordica charantia, Terminalia catappa, pediatrics.

Introduction

The use of plants for therapeutic purposes in Yoruba land

in Nigeria dates back to centuries where they first applied

the use of plant parts in the cure of different ailments

(Sofowora, 1993). Presently, use of modern medicines

as antimicrobial agents led to the loss of eminence in the

use of perceived healing plants of traditional use which

still remains dominant in health care of developing

countries especially in rural areas. In Nigerian ethno-

medicine extract of different parts of one plant such as

stems, leaves, barks and roots are still used for the

treatment of a variety of diseases.

The healthcare delivery of the larger proportion of the

rural communities in Nigeria, and most part of Africa,

today hinge to a large extent on medicinal plants based

on traditional health care delivery system and there is a

need to identify natural products that could give potent

therapy at low or no cost at all. Even today, as many as

80% of the world�s population depend on traditional

medicines for their primary health care needs (WHO,

2002). The role of plants in health care delivery is even

more prominent among rural parts of Nigeria (Osho

et al., 2007), and with the relevance of plants in health

care of humans, various government and nongovernmental

organisations are supporting the development of traditional

medicines (Briskin, 2000).

Infectious diseases are one of major health problems in

Nigeria, which includes common infectious diseases such

as diarrhoea caused by Escherichia coli. Limited access

to modern drugs has driven the rural Nigerian to rely

on medicinal plants including the uses of Terminalia

catappa, Acalypha wilkesiana and Momordica charantia.

T. catappa is commonly called tropical almond in Nigeria

(Christian and Ukhun, 2006), and leaves, bark and fruit

has been traditionally prepared to treat dysentery,

rheumatism, cough and asthma. The fruit is also helpful

in the treatment of leprosy and headache and the leaves

are specifically used in getting rid of intestinal parasites,

treatment of eye problems, wounds, and liver problems,

and also for treatment of antifungal infections (Irobi

and Adedayo, 1999).

A. wilkesiana is locally named as copper leaf or firedra-

gon, and its ointment is used to treat fungal skin diseases.

A previous study revealed that this ointment successfully

controlled the mycoses in 73.3% of 32 affected patients

(Oyelami et al., 2003). It was very effective in treating

Pityriasis versicolor, Tinea pedia and Candida intetrigo,

with 100% cure and useful in superficial mycoses

(Akinyemi et al., 2005).

M. charantia (locally named as bitter melon or ejirin)

has been used for a variety of ailments in Nigeria,

particularly stomach complaints. Bitter melon (M.

charantia) is generally, consumed either cooked in the

green or early yellowish stage. The young shoots and

leaves of the bitter melon may also be eaten as greens

(Sofowora, 1993). M. charantia seeds possess antimicro-

bial activity (Braca et al., 2008), antispermatogenic

72

*Authour for correspondence; E-mail:joseyajenifuja@yahoo.com
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Nutrients Dynamics of Co-composting Poultry Litter

with Fast Food Wastes

Asim Hayata*, Arshad Nawaz Chaudharyb, Fayyaz Hussaina, Tanveer Iqbalb,
Vishandas Suthara, Sana Ullah Jalilc and Zeshan Alid

aLand Resource Research Institute, National Agricultural Research Centre (NARC), Park Road, Islamabad, Pakistan
bDepartment of Soil Science & SWC, Pir Mehr Ali Shah Arid Agriculture University, Rawalpindi, Pakistan

cRice Research Programme, National Agricultural Research Centre (NARC), Park Road, Islamabad, Pakistan
dEcotoxicology Research Institute, National Agricultural Research Center (NARC), Park Road, Islamabad, Pakistan

(received July 7, 2014; revised December 26, 2014; accepted December 29, 2014)
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Abstract. Co-composting of poultry litter (PL) and fast food waste (FFW) in different combinations was

carried out to explore the nutrient dynamics. The PL and FFW were co-composted in pits of dimensions

2 m×2 m×1.5 m (L×W×D) in ratios of 100:0, 75:25, 50:50, 25:75 and 0:100, respectively, for a period of

105 days. Co-composts of PL and FFW in a 50:50 ratio yielded highest total nitrogen (3.63%), total

phosphorus (0.81%), and total potassium (3.40%) levels in the mature compost after 105 days of composting

period. Carbon to nitrogen ratio for this combination was 18.33, which is suitable for safe land application.

Present study identified PL and FFW co-composting in equal proportions yields maximum N, P and K

levels with suitable C:N ratio which may be applied to soils to meet crop nutrient demands and enhanced

agricultural productivity.

Keywords: co-composting, poultry litter, fast food waste, total nitrogen, total phosphorus, C:N ratio

Introduction

Agriculture sector in Pakistan is facing an ever increasing

pressure to meet food and fibre requirements of rapidly

growing population, which currently stands at 180 million

(Ali et al., 2013a). To ensure food security for continuously

expanding population, crop productivity has become the

ultimate goal of the farming communities. To achieve

desired crop production, application of municipal/industrial

effluents, sewage sludge, municipal solid wastes and excess

pesticides/fertilisers usage in agricultural soils has become

a custom resulting in considerable deterioration of the

soil ecosystems (Ali et al., 2013b). All these practices

are believed to supply essential nutrients for plant growth.

However deleterious effects to human and livestock

health remain a pressing concern.

Composting of different agricultural and municipal

wastes to supply nutrients to growing crops has a long

scientific prowess linked with significant agricultural

production (Iyengar and Bhave, 2006). Composting is

increasingly considered a good way for recycling the

surplus manure as a stabilised and sanitized end-product

for agriculture (Chaudhry et al., 2013; Khan et al.,

2003). The advantages of composted organic wastes to

soil structure, fertility as well as plant growth have been

increasingly accentuated in recent literature (Goyal

et al., 2005; Esse et al., 2001). Addition of un-decom-

posed wastes or non-stabilised compost to agricultural

land may lead to immobilisation of plant nutrients and

cause phytotoxicity (Cambardella et al., 2003). More-

over, the waste physico-chemical characteristics may

not always be appropriate for composting. For instance,

high moisture contents in food waste, inappropriate

C:N ratio, imbalanced amount of plant nutrients,

pathogens and foul smelling odours may result in long

treatment time or low degradation efficiency (Chaudhry

et al., 2013). Co-composting of different types of organic

products together overcomes the drawbacks of compos-

ting a single material (Goyal et al., 2005). Co-composting

is extensively practiced method for solid waste manage-

ment, which recovers organic matter from organic wastes

(Castaldi et al., 2008).

Different agricultural/non-agricultural wastes are

generated in excess in rural and urban communities of

Pakistan which can be harvested by the composting

process to ensure sustainable nutrient supply to growing

plants. In current times enormous generation of poultry

litter (agricultural waste) and fast food wastes (municipal

waste) has caused serious environmental issues in

Pakistan. According to Economic Survey of Pakistan

(ESP, 2010), poultry sector is growing at the rate of

15-20% per annum, which generates poultry litter in*Author for correspondence; E-mail: asimsatti94@gmail.com
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Application of Extrusion Technology to Prepare Bread Crumb,

A Comparison with Oven Method

Imran Pasha, Muhammad Farhan Jahangir Chughtai*, Arsalan Sarwar, Muhammad Asim
Shabbir and Shabbir Ahmed

National Institute of Food Science and Technology, University of Agriculture, Faisalabad, Pakistan

(received December 30, 2014; revised June 5, 2015; accepted June 16, 2015)
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Abstract. The current research project was designed to conclude the upshot of extrusion cooking temperature

on the properties and acceptability of bread crumb. Bread crumbs were obtained by drying the bread,

maintaining moisture up to 3-8% and then broken down using hammer mill or crusher which breaks the

bread into bread crumbs. Significantly highest moisture contents 7.26% was observed in oven baked bread

crumb as compared to 6.25% in bread crumb prepared by extrusion cooking method. The highest bulk

density (28.13 g/100 L) was observed in extruded bread crumb whereas, the oven baked bread crumbs

showed lower bulk density (7.03 g/100 L). The fat uptake of extruded and oven baked bread crumbs were

found 0.516 mg/g and 0.493 mg/g, respectively. The extruded bread crumb showed higher water binding

capacity as 34.76 g H2O/kg as compared to oven baked bread crumb which showed 27.92 g H2O/kg.

Sensory evaluation of extruded and oven baked bread crumbs depicted that bread crumbs prepared from

extrusion cooking methods got significantly higher scores for taste, flavour and over all acceptability as

compared to those prepared by oven baked method. As far as crispiness is concerned oven baked bread

crumbs got comparatively higher scores. Moreover, it was concluded that the treatment T2 of extruded

bread crumbs got more sensory scores than oven baked bread crumbs.

Keywords: bread crumb, extrusion technology, oven method, sensory evaluation

Introduction

Wheat flour bread is the staple food in many countries

(Altamirano-Fortoul et al., 2012). Bread plays key role

in our balanced food due to the presence of starch and

other carbohydrates (Rosell, 2009). Bread is directly

consumed and is also used for the production of bread

crumb which is bread by-product. Bread crumbs are

made by drying bread generally at ambient environments

and its purpose is prevention from further gelatinization

and breakdown of starch. The dried material is then

mildly milled to prevent uninvited destruction of starch

granules which is then sieved according to desired

particle sizes. Bread crumbs have several applications

in food products and used as a main ingredient in

processing food products, such as the breading fried

food and also used as a coating on confectioneries.

Bread crumbs increase the stability of food and there-

fore, permit industries to supply and produce bread

crumbs for fish stick or fish finger and also for other

fried food (Shittu et al., 2007).

Coatings can even be applied to the food items to create

a good seal off against moisture loss. Although by

reheating, coatings will reabsorb moisture associated

with nutrition and up to desirable content, crispy external

outside together with conserving, with saving all natural

flavour and with nutritive valuation within the food

nutrition (Yu and Augustine, 2002). Bread crumb is a

typical component within the food industry as possibly

utilized for coating or filling of stuffed pasta. It may be

used in dried layer to produce a good exterior coating

more than various food formulations. The quantity of

bread crumb may vary and signify as much as 40%

from the filling (personal likeness), based on the specific

formula of the final item resulting in high quality as

well as have high features. Primarily, the actual assimila-

tion is associated with absorption of water as well as

fat elements during cooking food by the crumbs and

also contribute final volume of the filling. Therefore,

it is cheaper and economical as compared to costly

elements, for example cheese, and other raw materials,

etc. Definitely, an essential technical role of bread

crumbs may be the accomplishment of the practical

filling with a commercial forming as well as filling

device (Pajak et al., 2012).

Appealing textural qualities associated with bread tends

to be mainly based on their specific cellular morphology

(porosity, size of air tissue, interconnectivity, thickness

of beam, thickness of brown crust area, and so on.),
*Author for correspondence;

E-mail: m.farhan.chughtai@hotmail.com
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Introduction

Meat and meat products are extensively consumed all over

the world as they are substantial source of proteins, amino

acids, and essential minerals, required for proper tissue

formation, growth and repair (Alturiqi and Albedair, 2012;

Chowdhury et al., 2011). With population increase

worldwide, the consumption of the meat products has also

been increased. According to Worldwatch Institute (WWI,

2014), the global meat consumption has been increased

3 fold over last four decades and by 20% only in last

decade, which is significantly more than the population

rise. However, in recent times, the food security is

considered a significant global concern due to the direct

public health risks associated with it. In this context, heavy

metals contamination of food products, especially the meat

products has been broadly investigated worldwide because

of their direct toxic effects on human health (Asegbeloyin

et al., 2012; Oforka et al., 2012; Mariam et al., 2004). It

is evident that human intake is the most common source

of potentially deleterious heavy metals (Bennet, 1984).

Meat contamination with heavy metals is a serious threat

because of their toxicity, bioaccumulation and bio-

magnification in the food chain being transferred to humans

(Demirezen and Uruc, 2006; Demirezen and Aksoy, 2004;

Abou-Arab, 2001). These heavy metals are stored in body

tissues and often have direct physiological toxic effects

(Mariam et al., 2004). The accumulation of toxic heavy

metals may lead to organ failure, retarded mental

development, and cancer (Asegbeloyin et al., 2012).

Although trace amount of heavy metals occur due to

natural geological activities including such as ore formation,

weathering of rocks and leaching may occur. Heavy metals

are transferred to the meat�s source animals via polluted

water, grazing crops on irrigated sewage and industrial

wastewater and contaminated feed (Sabir et al., 2003).

Moreover, the contaminated soil ingested by animals, upto

18% during grazing in some domestic ungulates is also

another source of these toxic elements (Thornton and

Abrahams, 1983).

Since heavy metals are bio-accumulative and in less

developed countries, less preference is given on existence

of these toxic metals in the food products due to limited

resources and lack of proper legislative framework that

leads to frequent prevalence of the fatal epidemics outbreaks.

The heavy metals� contamination like Pb can effects the

animals present in its surrounding that can be risky for*Author for correspondence; E-mail: naeemchemist@gmail.com

Abstract. The present study assessed the accumulation of selected heavy metals (Cd, Cr, Pb and Cu) in

different organs including brain, heart, lungs, liver, stomach, kidney and flesh (muscles) of several animals

commercially available in the market of Lahore, Pakistan. The concentrations found in different organs

of chicken, goat and cow ranged between 0.132-2.165 mg/g for Cd, 0.768-2.335 mg/g for Cr, 0.260-1.411

mg/g for Pb and 0.092-1.195 mg/g for Cu. In the absence of national safety standards in respect to the

content of heavy metals in foodstuffs, the results obtained were compared with international guidelines

and found concentrations considerably higher than the prescribed safe limits. Therefore, immediate attention

must be paid to prevent public health risks associated with the presence of toxic heavy metals in the

commercially available meat products.

Keywords: meat products, toxicity, heavy metals, bioaccumulation
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Abstract. This study reports the first assessment of distribution and abundance of marine debris along the

coast of Karachi (Arabian Sea), Pakistan. The quadrate method was used for estimating the debris material.

Total 40 quadrates were made for collecting the debris on 4 beaches: Sandspit, Buleji, Paradise Point and

Korangi Creek in the year of 2012. Nine different types of debris comprising of plastics, glasses, thermopore,

clothing, rubber, paper, pot pieces and cigarette filters were collected. The study revealed that, plastic was

found in high quantity at all four beaches of Karachi. Other most common items were as follow: plastic at

Paradise Point and Sandspit; pot pieces at Korangi Creek and rubber at Buleji. A total weight of 12277.45 g

debris was recorded during the whole study period. It was also noted that Paradise Point is the dirtiest beach

(5612.6 g) when compared with other studied beaches.

Keyword: marine pollution, beaches, debris, plastic, Pakistan
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Introduction

Marine debris or marine litter is one of the global marine

pollutions produced by human and released accidentally

or deliberately in the ocean. Marine debris not only affects

the marine organisms (animals and plants) and

environment qualitatively but also hampers the

commercial economy activities related to marine foods

(e.g., fish). Many types of debris materials are released

in the ocean. Cigarette filters, beverage bottles and cans,

food wrappers, fishing line, nets and gear are some of

the most common debris type that enter the ocean

environment from any source (Coe and Rogers, 1997).

Much of the debris reaches the ocean after people engaged

in beach-going activities have discarded it. The debris is

often blown into the water and other debris comes from

activities in the water, including vessels, offshore drilling

rigs and platforms and fishing piers.

Many forms of marine debris especially derelict fishing

gear pose serious threats to wildlife. According to the

U.S Marine Mammal Commission, 136 marine species

have been reported in entanglement incidents, including

six species of sea turtles, 51 species of seabird, and 32

species of marine mammals (Clark, 2008). Derelict

fishing or ghost fishing gear also causes damage when

abandoned fishing gear and nets continue to catch and

kill ocean life. Discarded gear may cause significant

losses of some commercially valuable fish and crab

species (Laist, 1997).

Major category of solid waste is plastic which is practically

indestructible. According to Clark (2007) drift nets,

especially monofilament gillnets do not catch the fish

alone, but a large number of birds and sea mammals are

also trapped by them and drown. Sea birds trapped by

gillnets include the Laysan albatross (Diomedea

immortabilis) Fulmarus (Fulmarus glacialis) Shear water

(Pufinus griseus) and Tufted Puffins (Launda cirrhata).

Most of the studies regarding debris along the shoreline

are focused on large, visible material found on beaches,

with only a few studies describing abundance of material

in the water column (Lattin et al., 2004). Mistaken ingestion

of micro plastic occurs in seabirds, fish and various

planktivores (Laist, 1997; Carpenter et al., 1972). Injection

of plastic can have harmful effects, such as diminished

food consump-tion, loss of nutrition, internal injury,

intestinal blockage, starvation and death (Derraik, 2002;

Redford et al., 1997). Plastic is a threat to humanity because

plastic does not degrade readily but is only broken into

small particles called microplastics, may accumulate in

plankton consuming animals, and could be passed up in

the food chain (Gago et al., 2014; Derraik, 2002). In

addition, plastic pellets and fragments can transfer chemical

pollutants to organisms (Derraik, 2002). Recently European

Marine Strategy Framework Directive (MSFD) working

group develop the monitoring guidance for marine litter

98



Concentration of Heavy Metals in Available Fish Species (Bain,

Mastacembelus armatus; Taki, Channa punctatus and Bele,

Glossogobius giuris) in the Turag River, Bangladesh

Rezuana Afrina, Md. Younus Miaa*, Md. Aminul Ahsanb and Ahedul Akborb

aDepartment of Environmental Science and Resource Management, Mawlana Bhashani Science and

Technology University (MBSTU), Tangail, Bangladesh
bInstitute of National Analytical Research Service (INARS), Bangladesh Council of Scientific and Industrial

Research (BCSIR), Dhaka, Bangladesh

(received March 27, 2015; revised June 16, 2015; accepted June 19, 2015)

Introduction

Environmental problems related to heavy metals have a

long history worldwide (Khan, 2008). Heavy metals can

cause harm to human, animals and other organisms. As

fish are often at the top of aquatic food webs and may

concentrate large amounts of metals from the water and

sediments, heavy metals can enter into human body very

easily (Mansour and Sidky, 2002). But people commonly

have no awareness about this problem and most of them

have no knowledge about heavy metal exposure and its

effects on health, especially in the developing countries.

The river Turag running by the side of the Dhaka City, the

capital of Bangladesh, is one of the most polluted rivers

in Bangladesh (DoE, 2003) and has been steadily

experiencing complicated problems like pollution and

encroachment that have almost suffocated the valuable

lifelines of the city (Hossain, 2011). Main pollution sources

of the Turag river water are various consumer goods

industries and most of the industries discharge their effluents

directly or indirectly into the Turag river without any

treatment causing pollution of the surface water (Rahman

et al., 2012).

The river water is already polluted by various heavy metals

discharging from industrial wastewaters and contamination

of freshwater fish with heavy metals (HMs) is a recognised

environmental problem (Staniskiene, 2006). Fish resources

play an important role in the economy of Bangladesh,

accounting for about 5% of GDP and it is an important

source of protein (MFL, 1998). Fisheries in Bangladesh

contribute its role in mitigating animal protein shortage

as well as providing jobs to millions of people. Fish

provides 63% of the total animal protein supply and the

per capita annual fish intake is about 15.04 kg (Sarder,

2007). As fish is an important natural resource and good

food source, it is very much needed to know the

concentration levels of harmful heavy metals in fish

living in polluted water. The present study was conducted

by considering this reason for leading a safer and better

life. As Turag river water is very much polluted, only

the fish species that can survive in polluted water and in

low DO level of water are available here. In the present

study, 3 available fish species i.e., M. armatus (Bain),

C. punctatus (Taki), and G. giuris (Bele) were collected

from Turag river and analysed for some heavy metals to

know their concentra-tions in the muscles of those fish

species.*Author for correspondence; E-mail: mdmia1998@gmail.com

Abstract. This study was conducted to assess the concentration level of heavy metals in three available

fish species (Bain, Mastacembelus armatus; Taki, Channa punctatus and Bele, Glossogobius giuris) of

the Turag river, Bangladesh during the months from January to March, 2014. In case of bio-concentration

of heavy metals in fish, the levels of Pb, Cd, Cr, Cu and Fe ranged from 0.01-0.13 mg/kg, 0.001-0.02

mg/kg, 0.17-0.48 mg/kg, 0.30-0.74 mg/kg and 4.05-46.86 mg/kg, respectively while Hg was below detection

level. These values indicate that the heavy metals were concentrated in fish flesh at a higher level than

water. The highest values of Pb, Cd and Cr were found in Bain fish, Fe was found in Taki fish and Cu was

found in Bele fish. Most of the heavy metals have crossed the permissible limits in fish, especially for the

values of Cr, Cu and Fe. From the results of the present investigation, it can be concluded that the available

fish species are harmful for their consumers.

Keywords: heavy metals, river fish, bio concentration, ecosystem
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Spot blotch (SB) caused by Cochliobolus sativus (Ito &

Kurib.) Drechsler ex Dastur [anamorph: Bipolaris

sorokiniana (Sacc.) Shoem.] is economically one of the

most important fungal diseases of barley (Hordeum

vulgare L.) throughout the world (Mathre et al., 2003).

The economic damage caused by SB and planting of

resistant genotypes has been studied extensively by

many researchers (Zhou and Steffenson, 2013; Ghazvini

and Tekauz, 2008; Joshi et al., 2007a; Bilgic et al.,

2006; 2005; Arabi, 2005a; Arabi and Jawhar, 2004; 2003;

Steffenson et al.,1996).

The present study therefore, was initiated to investigate

the inheritance pattern of SB resistance in the German

barley Banteng cultivar to design suitable strategies to

enhance resistance of barley cultivars.

Single plant selections of resistant (Banteng) and

susceptible (WI2291) cultivars were multiplied and

used in the cross. Resistant parent Banteng (a germplasm

cultivar introduced from Germany) was crossed with

the universal susceptible WI2291 (originated from the

Waite Institute, Glen Osmond, Australia) which is

otherwise higher yielding with good agronomic

performance.

Parents and F1 progenies (29 plants) were evaluated for

resistance to SB under an induced epiphytotic created

in the field at station, west of Damascus , Syria under

rainfed conditions (500mm rainfall). Seeds were planted

in a randomised complete block design, with three

replicates. Plots of the F1 generation consisted of two

2-m rows seeded 25 cm apart with 30 cm between plots.

The susceptible barley cultivar WI 2291 was planted in

the alleys and borders, two weeks before sowing the

experiment to enhance the spread of disease. Soil

fertilizers were drilled before sowing at a rate of

50 kg/ha urea (46% N) and 27 kg/ha superphosphate

(33% P). The progenies of the cross were advanced to

the F2 generation (457 plants) following the method

described by Joshi et al. (2004) where a random plant

in each generation from each line was harvested for

advancing the generation.

A mixture of equal ratio of pure aggressive isolates of

C. sativus (Arabi and Jawhar, 2004) was used to inoculate

the parents as well as plants of the F1 and F2 generation.

A spore suspension (approximately 2 x 104 spores/mL)

containing the surfactant Tween 20, was uniformly sprayed

onto plants during the evening hours by using a hand-held

atomizer, then plants were covered with polyethylene for

3 days to maintain humidity for infection and subsequent

disease development (Joshi et al., 2007a; 2007b).

Percentages were transformed into a 1-4 scale. Cultivars

that scored less than 26% were considered resistant,

between 26 and 50% as moderately susceptible; between

60 and 70% as susceptible, and those having higher

than 70 as highly susceptible (Joshi et al., 2007a; 2007b).

Statistical analysis. For every line, disease scores of

all the plants including the most susceptible and most

resistant ones were recorded. Broad-sense heritability*Author for correspondence; E-mail: ascientific@aec.org.sy

Abstract. The objective of the present research was to assess and understand the heritability of the resistant

barley genetic source cv. Banteng to  spot blotch SB disease caused by Cochliobolus sativus. A cross was

made between this resistant cultivar and the universally susceptible cv. WI 2291. Analysis of variance for

the studied trait indicated highly significant differences among cultivars. High broad sense heritability was

found (H �� 88 %). However, in all cases, the results obtained for the F
2
 plants demonstrated that the observed

segregation pattern fitted 1:15 ratios.

Keywords:  Hordeum vulgare, Cochliobolus sativus, fungus resistance, inheritance
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Abstract. The antioxidant activity of ethanolic Moringa oleifera leaf extract for oxidative stabilisation

of canola, sunflower and soybean oils was investigated at ambient temperature. The blend was prepared

by mixing canola, sunflower and soybean oils in equal proportions. Ethanolic M. oleifera leaf extract was

incorporated into vegetable oils blend at three different concentrations; 300, 600 and 900 ppm (T1, T2 and

T3), compared with a control and the sample added with 100 ppm tertiary butylated hydroxyl quinine

(TBHQ) was used as a positive control. Filled in one litre transparent PET bottles, kept at room tempera-

ture (35-40 °C) for 3 months and sampled at 0 and 90 days for the assessment of oxidative stability.

Peroxide value of three months stored blank, T3 and TBHQ supplemented samples were 2.25, 0.84 and

0.78 (meqO2/kg). Induction period of blank, T3 and TBHQ supplemented vegetable oils blend was 3.46,

7.95 and 8.57 h. Peroxide value of blank, T3 and TBHQ supplemented vegetable oils blend,  after 5 days

at 63 °C, was 7.55, 2.81 and 2.59 (meqO2/kg).

Keywords: Moringa oleifera, leaf extract, vegetable oils blend, oxidative stability

Blended oils are naturally characterised with higher

proportions of unsaturated fatty acids and susceptible

to free radical mechanism. Thermal processing of edible

oils almost completely eliminates the natural antioxidants

(Fereidoon, 2005). To enhance the shelf life of vegetable

oils, most of the edible oil producers are using synthetic

antioxidants that cause harmful effects on human health.

Tertiary butylated hydroxyl quinine (TBHQ) is regarded

as the best antioxidant for the inhibition of oxidative

breakdown in vegetable oils. Antioxidant potential of

M. oleifera leaf extract for the stabilisation of olein

based butter has been studied earlier (Nadeem et al.,

2014). However, the antioxidant potential of M. oleifera

leaf extract for the stabilisation of vegetable oils blend

with high degree of unsaturation at ambient temperature

has not been studied so far. Therefore, antioxidant

activity of M. oleifera leaf extract was studied for the

long term preservation of canola, sunflower and soybean

oils blend on the basis of some chemical characteristics.

Refined, bleached and deodorised canola, sunflower

and soybean oils without any additives were obtained

from a reputed edible oil processing company. TBHQ

was obtained from Rhodia Pakistan Ltd. M. oleifera

leaves were collected from a village of district Muzzafar

Garrh. The chemicals were HPLC grade and purchased

from Sigma Aldrich, USA.

Ethanolic M. oleifera leaf extract was prepared according

to the method of Anwar et al. (2007). Canola, sunflower

and soybean oils were blended in equal concentration

(33.33%). M. oleifera leaf extract was incorporated into

vegetable oils blend at three different concentrations;

300, 600 and 900 ppm (T1, T2 and T3), compared with

a control (blank; with no addition of extract) and the

sample added with 100 ppm TBHQ was used as a positive

control. Filled in one litre transparent PET bottles were

kept at room temperature (35-40 °C) for 3 months.

Sampling frequencies for the chemical analysis were 0

and 90 days of storage period.

Total phenolic content of M. oleifera leaf extract was

determined in terms of gallic acid by following the

method of Anwar et al. (2007). Schaal oven test (63 °C

for 5 days), peroxide (Cd 8-53) and anisidine (Cd 18-90)

values were determined according to the standard methods

of AOCS (1995). Conjugated dienes and trienes were

determined according to the standard methods of IUPAC

(1987). Determination frequencies for peroxide value,

anisidine value, conjugated dienes and conjugated trienes

were 0 and 90 days. Induction period was determined

by oxidising the 2.5 g samples in the reaction vessels by

steady stream of oxygen at 120 °C by using Metrohm

Rancimat Model-679 (Metrohm, 1993).

Statistical analysis. Each sample was analysed thrice

and each treatment was replicated three times, one way*Author for correspondence; E-mail: nadeem1220@gmail.com
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