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ct. Weeds are serious problem in wheat crop. The adjuvants are used to increase the weed control

m of herbicide or to reduce the dose of herbicide without affecting weed control efficiency. The

f tank mixed application of ammonium sulphate and carfentrazone-ethyl + clodinafop-propargyl
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any other factors, the low yield of wheat

erious weed infestation. Losses due to

n reported from 18 to 30% (Ashiq and

 In Pakistan, major weeds of wheat that

omic losses are broad leaf dock (Rumex

ine cress (Coronopus didymus L.), emex

inosa L.), canary grass (Phalaris minor

 (Avena fatua L.), fumitory (Fumaria

�s quarters (Chenopodium album L.),

Convolvulus arvensis L.), blue pimpernel

nsis L), and bermuda grass (Cynodon

anveer and Ali, 2003).

petitive ability and high reproductive

eeds, it is imperative to check their

man et al., 2010). Weeds problem is

 to worse in wheat sown under irrigated

ping intensity is rapidly increasing and

o control weeds with traditional method

icidal germination) and hand weeding.

mical weed control is preferred because

it is rapid, convenient, inexpensive and more effective

(Naseer-ud-Din et al., 2011). Marwat et al. (2003)

reported that chemical weed control decreased the weed

infestation and increased the yield of wheat. Post-

emergence herbicides are generally, absorbed through

leaves. Leaf cuticle is composed of waxes and cutin

that affect the herbicide absorption. The use of an

adjuvant in combination with herbicide enhances the

herbicide retention and leaf surface penetration through

cuticle thereby, keeping the herbicide contact with plant

tissues rather than edging up and rolling off and thus

increases the phytotoxicity of herbicide (Zadorozhny,

2004). Adjuvants may also improve herbicide efficacy

so that the concentration or total amount of herbicide

required to achieve a given effect is reduced. Ammonium

sulphate has many beneficial effects e.g., acts as a

buffering agent, improves pesticide activity in hard

water, increase efficacy of herbicide and enhances

herbicide activity under stress conditions (Hatzios and

Penner, 1985).

FMC X-100 herbicide is a combination of three active

ingredients namely carfentrozone-ethyl, clodinafop-

propargyl and metsulfuron-methyl.  All these are applied
spondence;

eeruaf@hotmail.com

lfuron-methyl on weeds of wheat (Triticum aestivum L.) was investigated under field conditions.

eriment comprised of carfentrazone-ethyl + clodinafop-propargyl + metsulfuron-methyl @ 500,

a alone and with 1% and 2% ammonium sulphate solution. The maximum reduction in weed density

) and dry weight (94.27%) was recorded with carfentrazone-ethyl + clodinafop-propargyl +

uron-methyl @ 500 g/ha. The grain yield and yield components of wheat were affected significantly,

tments. Maximum grain yield was obtained with carfentrazone-ethyl + clodinafop-propargyl +

uron-methyl @ 500 g/ha. This treatment resulted in 37.71% more grain yield over weedy check.

n of 1-2% (wt/v) ammonium sulphate did not enhance the activity of herbicide. Based on present

it is concluded that use of ammonium sulphate adjuvants did not increase the efficiency of

azone-ethyl + clodinafop-propargyl + metsulfuron-methyl.

rds: wheat, herbicide, adjuvant, ammonium sulphate, weeds

117



Enhanced Amylase Production by Fusarium solani

in Solid State Fermentation

Yasser Bakri*, Mohammed Jawhar and Mohammed Imad Eddin Arabi
Department of Molecular Biology and Biotechnology, AECS, PO Box 6091, Damascus, Syria

(received January 29, 2014; revised May 7, 2014; accepted July 15, 2014)
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Abstract. The present study illustrates the investigation carried out on the production of amylase by

Fusarium species under solid state fermentation. All the tested Fusarium species were capable of producing

amylase. A selected F. solani isolate SY7, showed the highest amylase production in solid state fermentation.

Different substrates were screened for enzyme production. Among the several agronomic wastes, wheat

bran supported the highest yield of amylase (141.18 U/g of dry substrate) after 3 days of incubation.

Optimisation of the physical parameters revealed the optimum pH, temperature and moisture level for

amylase production by the isolate as 8.0, 25 °C and 70%, respectively. The above results indicate that the

production of amylase by F. solani isolate SY7 could be improved by a further optimisation of the medium

and culture conditions.

Keywords: agro-industrial wastes, a-amylase, Fusarium spp., solid state fermentation

Introduction

a-amylase (EC 3.2.1.1, a-1,4-glucan-4-glucano-

hydrolase), is an extra cellular enzyme, which catalyses

the endocleavage of the a-1,4-glycoside linkages and

the release of short oligosaccharides and a-limit dextrin.

This enzyme is used commercially for the production

of sugar syrups from starch, which consist of glucose,

maltose, and higher oligosaccharides (Reddy et al.,

2003). It is also extensively used in starch of liquefaction

and paper, food, pharmaceutical and sugar industries.

Although, amylases can be obtained from several sources,

such as plants and animals, the enzymes from microbial

sources generally meet industrial demand (Nwagu and

Okolo, 2011; Pandey et al., 2001).

Fungal amylases are preferred to plant enzymes due

to their short growth period, higher productivity and

thermostability (Mishra et al., 2008). However, fungal

growth and amylase production are dependent on growth

conditions, such as type and concentration of carbon

and nitrogen sources, metal ion requirement, pH and

temperature of growth (Ghasemi et al., 2010; Cherry

et al., 2004). Though many microorganisms can grow

on a wide range of carbon and nitrogen sources, it is

economically more viable to utilise the cheap and easily

available resources as substrates for amylase production

(de Castro and Sato, 2013; Pandey et al., 2001). Industrial

enzymatic hydrolysis is influenced by a number of

factors amongst which are environmental conditions of

pH, temperature and presence of metal ion (Riaz et al.,

2007).

Fungal amylase is preferred for use in formulation for

human or animal consumption involving application

under acidic condition and around 37 °C. Studies on

fungal amylase especially in the developing countries

have concentrated mainly on filamentous fungi probably

because of the ubiquitous nature and non-fastidious

nutritional requirements of these organisms (Padmini

et al., 2012; Guimaraes et al., 2006).

Fusarium is a large genus of filamentous fungi, and

most of Fusarium species are harmless saprobes and

relatively abundant members of the soil microbial

community (Alazem, 2007; Summerell et al., 2001;

Onyika et al., 1993). These species have the ability to

produce different enzymes under fermentation condi-

tions (Kikot et al., 2010; Pekkarinen et al., 2000). Cereal

grains showed cavities and furrows in endosperm of

starch granules, evidencing damage caused by amylases

(Jackowiak et al., 2002). This ecological habitat of the

fungus, however, implies that Fusarium would be a

useful resource of extracellular enzymes. Solid state

fermentation (SSF) is widely established for the pro-

duction of enzymes from filamentous fungi (Zaferanloo

et al., 2014; de Castro and Sato, 2013). Morphology

and physiology of these molds enable them to penetrate

and colonise various solid substrates (Vijayaraghavan

et al., 2011). SSF utilises various agroindustrial wastes

as substrate that acts both physical support and source*Author for correspondence; E-mail: ascientific@aec.org.sy
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Nutritional Evaluation of Nigerian Dried Okra

(Abelmoschus esculentus) Seeds

Henry Niyi Ogungbenle* and Esther Funmilayo Arekemase
Department of Chemistry, Ekiti State University, P.M.B. 5363, Ado-Ekiti, Nigeria

(received January 16, 2013; revised October 9, 2013; accepted October 10, 2013)

Pak. j. sci. ind. res. Ser. B: biol. sci. 2014 57(3) 129-135

Abstract. The proximate, functional properties, in-vitro  multi enzyme protein digestibility and amino acid

compositions of Nigerian dried okra (Abelmoschus esculentus) seeds were evaluated. The ash, moisture,

fat, crude fibre, crude protein and carbohydrate of the okra seeds were: 4.8%, 13.5%, 39.9%, 8.82%, 26.4%

and 6.62%, respectively. The water and oil absorption capacities were: 220% and 200% which makes okra

seeds exhibit a high water retention capacity. The least gelation concentration was 8% while, emulsion

capacity was 45.5% and foaming capacity and stability were: 12% and 2%, respectively. The in vitro

protein digestibility was 69.3%. Glutamic acid was the most concentrated amino acid (121.1 mg/g crude

protein) while, cystine (10.0 mg/g crude protein) was the least concentrated amino acid. The total amino

acid was 706 mg/g crude protein.

Keywords: functional properties, digestibility, amino acid, okra seeds

Introduction

Okra (Abelmoschus esculentus) is a popular and impor-

tant vegetable in tropical and warm temperate regions

of the world. It belongs to the mallow family and con-

tains a sticky mucilage that helps to improve digestion

and may be used in the treatment of gastritis, gastric

ulcer and liver/gal bladder cleansing (Daniluk, 2012).

Okra is originated from tropical Africa and Asia

(Kochhar, 1986) and it is widely cultivated and commonly

consumed non-leafy vegetable which provides essential

minerals, b carotene and vitamin B6 required for the

body growth, vision and maintenance of skin (Daniluk,

2012; Choudhury, 1977). The fruit when freshly harvested

and washed can be eaten raw without cooking especially

during traditional naming ceremony among �yorubas�

in south west of Nigeria. The west African okra is an

annual or biannual crop which does not grow much

taller than about 2 m with few tender branches. The

A. esculentus is highly polymorphic species and the

stem is woody and hairy when mature (Kochhar, 1986).

The leaves alternate up to 30 cm in length, 3-5 lobes.

The fruit is greenish in colour, hairy, somewhat spiny,

round and short pointed pyramidal shape. It is about

10-25 cm in length and 2-3 cm in diameter. The number

of seeds in a pod vary from about 20 to 150, depending

on the fruit size. The seeds are 4-5 mm in diameter,

dark green to grey-black, rounded with conspicuous

caruncle (Irvine,1969). Okra thrives in a well drained

sandy loam with a pH of 6-6.8 and is moderately tolerant

to salinity and usually adapts to high temperatures, but

heat coupled with low humidity slows down its growth

considerably (Irvine, 1969). Okra seed is a good source

for extracting greenish yellow oil useful for both

domestic and industrial purposes. It also have so many

medicinal uses apart from its nutritional values. These

include: elimination of toxins and excess cholesterol

from the body, reduction of colorectal cancer (Daniluk,

2012). Bile largely soaks up acids and toxins from the

body due to fairly high fibre content during the process

of digestion, the soluble pectin-based mucilaginous

fibre in okra binds with this toxic bile and allows it to

be eliminated quickly. If these toxic materials stay in the

bowel too long may be reabsorbed causing inflammation

thereby leading to bowel disease. This same process

eliminates excess cholesterol from the body thereby

lowering serum cholesterol levels and reducing the risk

of heart disease. It helps to maintain body immune

system functioning and blood sugar regulation. The

significance of the present study is to determine the

proximate, functional properties, in vitro protein digesti-

bility and amino acids of okra seeds. The data generated

would provide new nutritional literature.

Materials and Methods

The dried okra pod samples were purchased from Oja

Oba Market in Ado-Ekiti, Ekiti State, Nigeria. Seeds

were separated from the pods then sun dried for 5 days

and blended into flour. The flour was packaged into air

tight polyethylene bag for further analyses.*Author for correspondence; E-mail: httphenryo@yahoo.com
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Fatty Acid Composition of Certain Oil Seeds from Nigeria

Ibironke Adetolu Ajayia*, Julius Sergio Marchinib, Jose Ernesto Dos-Santosc

and Julia Keiko Sakamoto Hottac

aIndustrial Chemistry Unit, Chemistry Department, Faculty of Science, University of Ibadan, Nigeria
bMass Spectrometry Laboratory, Brazil

cLaboratoris de Nutricao do Hospital das Clinicas de Riberao Preto, Brazil

(received December 7, 2012; revised May 16, 2013; accepted June 27, 2013)

Pak. j. sci. ind. res. Ser. B: biol. sci. 2014 57 (3) 136-139

Abstract. Fatty acids of certain oil seeds from Nigeria were determined by gas liquid chromatography and

their identification was based on comparison by authentic samples. Seeds studied in this study were

Aframomum danielli K. Schum, Arachidis hypogeal L., Glycine max L., Elaesis guineensis var. tenera,

Piper guineense Thonn. ex Schumach and Treculia africana Decne. ex Trec. The fatty acid composition

of the oil seeds showed that they (except E. guineensis) all contained more of unsaturated fatty acids

ranging from 62.80% to 86.70% for P. guineense and A. hypogeal (L.), respectively. The oils with the

exception of A. danielli (7.50%) and E. guineensis (3.30%) contained linoleic acid, which is an essential

fatty acid with cholesterol-lowering activity in high amount in the range of 23.10% (A. hypogeae) to

34.10% (T. africana) with G. max, having the highest percentage of 56.40%. Four of the oils also contained

linolenic acid in the range of 1.20% for A. danielli to 21.60% for P. guineense.

Keywords: fatty acids, gas liquid chromatography, oil seeds

Introduction

Seeds have nutritive and calorific values which make

them necessary item in diets. They are also good sources

of edible oils and fats, which are essential nutrients

(Odoemelam, 2005). Vegetable oils provide energy and

essential linoleic and linolenic acids that are responsible

for growth (Fasina et al., 2006). Advances in nutrition

research has led to awareness of beneficial and harmful

effects of various dietary fats and oils (Dunford, 2001).

Seeds of A. danielli K. Schum are used as a traditional

food spice among the Edo and Niger delta people of

Nigeria, and also as an anti-inflammatory agent by rub-

bing of the alcohol and petrol extracts on the allergic

and eczematous swelling. A. hypogeae (L.) is a legumi-

nous plant that is mainly grown for its seeds. They are

eaten raw, roasted and can be made into a paste used

in soups and stew. Glycine max (L.) Merr, popularly

known as soybean, is a legume that is increasingly

consumed for economical and nutritional reasons. In

Nigeria, it is usually roasted, dehulled, grounded and

used as additives in making infant cereal and soy milk;

they can also be made into paste and used in soups and

stew. The palm kernel (Elaeis guineensis var. tenera)

is taken from the oil palm; it is surrounded by an edible

reddish oily palm. It can be eaten raw or with roasted or

cooked maize. P. guineense Thonn. ex Schumach., is

a seed that is not commonly eaten in Nigeria; it is closely

by related to cubeb pepper, black pepper and long

pepper. T. africana Decne. ex Trec., seeds are aromatic

and have a flavour much like groundnut. They are eaten

raw, roasted, boiled or fried more usually to stews.

The present study was conducted to compare the fatty

acid composition of different oils extracted from different

seeds that are available in Nigeria, in order to establish

a similarity/difference between them and also to deter-

mine their potential and hence their possible usage for

edible or industrial purposes. There are literature reports

on various works that have been carried out on some

of these seeds (Ajayi, 2008; Onyeike and Acheru, 2002;

Garcia et al., 1998; Oderinde and Ajayi, 1998; Kindu

et al., 1987); however, there is no report on the com-

parative study of the fatty acids of these seed oils.

Materials and Methods

Plant materials and sample collection. The family,

scientific, local, english names and abbreviations of

the seeds, whose oil extracts are being examined in this

study are given in Table 1. These seeds were purchased

from local markets in Ibadan, Oyo State, Nigeria. The

seeds were identified in the herbarium unit of the Botany

department, university of Ibadan, Ibadan, Nigeria, where

vouchers of each specimen were already deposited.

These seeds were chosen out of interest.*Author for correspondence; E-mail: frajayi@yahoo.com
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Soil Borne Fungi Associated with Different Vegetable

Crops in Sindh, Pakistan

Farzana Usmana, Muhammad Abida, Faisal Hussainb*, Shaheena Arshad Khana

and Jawaria Sultanaa

aDr. A.G. Lab. of Aerobiology and Plant Pathology, Department of Botany,

Federal Urdu University of Art, Science & Technology, Gulshan-e-Iqbal Campus, Karachi, Pakistan
bDepartment of Agriculture & Agribusiness Management, University of Karachi,

Karachi-75270, Pakistan

(received March 5, 2014; revised July 3, 2014; accepted July 10, 2014)

Introduction

Vegetables included in daily schedule of diet viz. sweet

pepper, cauliflower, carrot, cabbage, lettuce, spinach,

tomato, potato, reddish, and bottle gourd are rich in

proximate composition, vitamin and mineral contents.

The soil and climatic conditions of Pakistan are congenial

for the production of vegetables and widely diversified

agro climatic zones (Hanif et al., 2006). The nature has

endowed Pakistan with diverse types of climatic

conditions and land for vegetable crops. Therefore, a

large variety of vegetables are cultivated in Pakistan

throughout the year. In excess of 63 vegetable species

are grown in various parts of the country as summer

and winter vegetables particularly in Sindh province,

Pakistan (Athar and Bokhari, 2006). In Sindh,

Mirpurkhas division is positioned atop a fertile land

making conditions suitable for cropping and vegetation.

The major crops and vegetables are widely cultivated

in this region (Hussain et al., 2012). Vegetables are

divided into two groups on the basis of season including

winter vegetable (cultivated during the winter months

of October-March) and summer vegetables (cultivated

during the month of April-September). Some vegetables

plants have no particular time for sowing including

cucumber, radish etc. (Ali, 2000).

Vegetables are important food and highly beneficial

ingredients which can be successfully utilised to build up

and repair the body. They are valued mainly for their high

carbohydrate, vitamin and mineral contents (Hanif et al.,

2006). The yield of vegetables is reducing gradually every

year due to the soil-borne fungi. It is facing several biotic

problems and is under threat due to soil borne pathogens

in all over vegetable growing areas. Soil-borne plant

diseases cause significant damage to almost all crops

particularly to the vegetables (Usman et al., 2013).

Infection of the vegetable plants in the field may occur at

any time during the growing season. Early infections

caused seedling blight and later infections caused foliar

blight, stem lesion, vine rot, fruit rot and root and crown*Author for correspondence; E-mail: faisal.botanist2011@gmail.com

Abstract. Different soil-borne fungi are responsible for reducing the yield of vegetables throughout the

world including Pakistan. There are several soil borne fungal pathogens which aggressively infect vegetable

crops. Surveys conducted during September 2010 to October 2011, demonstrated that a great diversity of

soil borne plant pathogens associated with different vegetables prevail in vegetable growing areas of Sindh

such as Tando Allahayar, Mirpurkhas, Ghotaki, Khairpur, Kunri, Umerkot and Karachi, etc. Our study

noted in total thirteen different genera of fungi isolated from vegetable crops (cabbage, brinjal, tomato,

radish and spinach). Isolated fungi identified included Alternaria solani, Aspergillus flavus, A. fumigatus,

A. niger, A. oryzae, A. terrus, Aeromonium fusidiocles, Cladosporium sp., Drechselra hawaiiensis, Eurotium

berbanbrum, Fusarium oxysporum, Macrophomina phaseolina, Penicillium commune, Rhizoctonia solani,

Trichoderma harzianum, Ulocladium sp., and unidentified black mycelium from the soil and roots of

vegetable crops. In addition, it was found that soil is commonly infected by soil-borne fungi and eventually

results in heavy losses of vegetable yield in the vegetable growing areas of Sindh province. The infection

rapidly increased due to many factors such as, presence of moisture, cxcess of water and infection may

be caused by winds, gales and dust storms as well as by mechanical vectors.

Keyword: vegetables, root-rot, soil borne

Pak. j. sci. ind. res. Ser. B: biol. sci. 2014  57 (3) 140-147
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Introduction

The coastline area of Pakistan stretches over 1046 km

from Gwadar bay to Sir Creek, providing a fishing zone

of 240,000 square kilometers. Meanwhile, inland

fisheries represent great potential especially in water-

logged zones spread over 50 million hectares in streams.

The marine fisheries play an important role in Pakistan�s

economy being multimillion export sector. During the

year 2010, Pakistan exported seafood products worth

$300 million, mainly to China and other Far Eastern

countries (Parihar, 2011). In view of this, a great interest

has been increased for possible utilisation of fisheries

by-products and processed left-over as a promising

resource for their valuable protein, sugars and mineral

contents, instead of an unacceptable hazardous waste

problem (Diaz-Visurraga et al., 2010; Kim and Mendis,

2006). In order to tackle this growing environmental

issue, an increased focus is being given to isolate value-

added materials like chitin and its useful derivative

chitosan from waste (Du et al., 2009; 2008).

Chitosan is one of the biodegradable, nontoxic, envi-

ronmental friendly and natural polymer  extracted from

different types of mollusks, insects, marine diatoms,

algae, fungi, yeasts, shrimps, crabs, and other crustacean

species at industrial scale (Kurita, 2006; Tharanathan

and Kittur, 2003; Yanga et al., 2000). Insoluble chitin

is converted into a soluble derivative, chitosan after

chemical treatment (Iqbal et al., 2005).

These natural polymers encompass the intrinsic prop-

erties as an effective colour absorbent because commer-

cial polymers and ion exchange resins are of Petroleum

based materials, which are not environment-friendly.

In recent years, an interest for natural and low cost

polymers is increasing day by day as recent investigations

have approved an effective role of chitin and chitosan

in various fields of biotechnology, chemistry, environ-

mental safety, medicine, food processing, paper, textile

production, cosmetics, agriculture and wastewater

treatment (Alves and Mano, 2008). Chitosan is used as

flocculant, coagulant and antimicrobial due to chelating

properties and adsorbs the colour and heavy metals of

effluents (Zaku et al., 2011; Zeng et al., 2008).

In order to surmount the complexity connected to waste-

water containing dyes, resistant to aerobic digestion is

necessary to remove the colour from industrial effluents.

The adsorption of dyes by chitosan is an effective and

economic method for water decontamination and reuse

for irrigation purposes.

*Author for correspondence;

E-mail: khalid_khichi2000@yahoo.com

Abstract. In this study, indigenous shrimp (Gadus morhua) and blue crab (Portunus pelagius, male &

female) from Karachi coastal area were collected. The flesh was extracted to use for eating and the discarded

waste was converted to an environment-friendly value-added product chitosan in chemical process after

minor modification of DMCPA protocol. Four chitosan samples of shrimp head shells, blue crab leg shells,

claw shells and carapace were obtained. The physicochemical and functional properties i.e., colour, degree

of deacetylation, moisture, ash contents, nitrogen, viscosity, water and fat binding capacities were evaluated.

Comparative study showed good percentage yields of chitosan from crab leg and shrimp head shells as

25.67% and 22.06%, respectively. Moisture, ash and nitrogen contents were in acceptable ranges. The

colour of blue crab leg shell was off-white, while other three were light-yellow. Difference in degree of

deacetylation (DD) was significant. The DD was 77% in crab leg shell, 61.6% shrimp head shells, 25.5%

crab claw shell and 20.4% for crab carapace chitosan samples. Viscosity values were low (41-116 cPs).

Water and fat binding capacity were in range of 494-521 % and 378-428 %, respectively.

Keywords: chitosan, moisture, blue crab, adsorption, viscosity
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Introduction

Plant materials are virtually inexhaustible source of

structurally diverse biologically active substance (Ujvary,

2000), where some plants contain compounds of various

classes that have insecticidal, pesticidal and molluscidal

properties. One of such plants is Moringa oleifera,

commonly known as �Zogalle� in northern Nigeria, and

one of the most useful and widely cultivated tropical trees.

According to Foidl et al. (2001) every part of this plant is

used in traditional medicine. However, the plant has also

been reported to have negative effects on the health of a

variety of fish species, including Heterobranchus bidorsalis

(Olufayo and Akinpelu, 2012), Nile tilapia, and Oreo-

chromis niloticus (Ayotunde et al. 2010). The tree�s

components are also known to affect rats (Omobuwajo

et al., 2011; Hamza, 2010; Tende et al., 2010; Oluduro

and Aderiye, 2009; Ara  et al., 2008; Jaiswal et al., 2007)

and chicken (Ogbe and Affiku, 2012). Studies have also

shown that the tree has the potential of insecticidal activity

against Cnaphalacrosis medicinalis (Muralidhara Rao

et al., 2010), as antimicrobial agent (Anwar and Rashid,

2007; Lockett et al., 2000) and treating human infectious

disease (Arekemase et al., 2011).

According to Rand et al. (1995) in order to extrapolate

meaningful, relevant and ecologically significant results

in aquatic toxicity research, not only appropriate test

but also appropriate organisms should be used. The

hybrid catfish, Clarias gariepinus ( ) ´ H. bidorsalis

( ) is one of the commercially important species of fish

for rapid aquaculture expansion in Nigeria and Africa,

as they constitute one of the main fish species of

economic importance. Thus, the study address the

question of to what extent the health of catfish might

be impacted by varying levels of leaf dust in the water,

derived from M. oleifera, which are commonly planted

near waters where catfish are held.

To assess fish health, some biochemical parameters were

used to evaluate the functional capacity of several critical

organ systems. The levels of these parameters: glucose,*Author for correspondence; E-mail: kabrmoh@yahoo.com

Abstract. Plantations of the tree Moringa oleifera often lead to increas levels of leaf dust in nearby

freshwater environments, and there is concern that, this could have a negative impact on catfish, which

are important for aquaculture. Therefore, this study, determined the biochemical alterations in serum, liver

and kidney of hybrid catfish (Clarias gariepinus ( ) ´ Heterobranchus bidorsalis ( ) exposed to sub-lethal

concentrations of M. oleifera leaf dust in a static renewable bioassay system during a medium term exposure

period. The fish (mean length, 16.33 cm, mean weight, 9.90 g) were exposed to 0.16, 0.12, 0.08, 0.04 and

0.00 mg/L concentrations of the plant leaf dust in triplicate exposure. After 21-days of exposure period,

the fish were sacrificed for the biochemical parameters: glucose, total protein, albumin, globulin, cholesterol,

triglyceride, g-glutamyltransferase, alanine aminotransferase, aspartate aminotransferase and lactate

dehydrogenase. Fish exposed to leaf dust showed significant differences (P<0.05) in levels of gamma

glutamyltransferase serum, liver and kidney, and also in levels of albumin and cholesterol (P<0.05), in

the liver and kidney. The levels of glucose and triglycerides were significantly different (P<0.05), in the

liver and kidney, respectively, while, the other parameters were not significantly different (P>0.05), in

the liver and kidney, respectively, in the test fish. Other parameters were not significantly different (P>0.05)

in their respective tissue-organs. Ipso-facto, the alteration in biochemical parameters of hybrid catfish

exposed to M. oleifera leaf dust was concentration dependent with 0.16 mg/L showing the highest negative

alterations thus fish exposed to concentrations above 0.16 mg/L for longer durations may suffer impaired

health effects.

Keywords: biochemical parameters, hybrid catfish, Moringa oleifera
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Antimicrobial Activity and Physical Characteristics of Oil Extracted

from Alligator Pepper Seed (Aframomum melegueta) Cultivated in

Owo, Ondo State, Nigeria
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Abstract. Antimicrobial activity of oil from alligator pepper (Aframomum melegueta) was tested against

five pathogenic organisms, Klebsiella pneumonia, Salmonella typhi., Bacillus cereus, Escherichia coli

and Staphylococcus aureus. The zone of inhibition of K. pneumonia was found to be 0.90 ± 0.01 mm,

E. coli 0.70 ± 0.01 mm, S. typhii 0.60 ± 0.01 mm, B. cereus 0.04 ± 0.02 mm and Staphylococcus sp., 0.80

± 0.02 mm. The oil was found to have more effect on Klebsiella pneumonia, followed by Staph. aureus,

E. coli, S. typhii and B. cereus in descending order. These results show that the oil can effectively eliminate

K. pneumonia and Staph aureus from human system if effectively administered in appropriate proportion.The

physical characteristics are: %yield is 16.3522 ± 0.01%, specific gravity is 0.9051 ± 0.01, refractive index

is 1.3335 ± 0.01, viscosity is 0.2327 ± 0.02 and colour is deep-yellow.

Keywords: alligator pepper, antimicrobial activity, zone of inhibition, pathogenic organisms

Alligator pepper (Aframomum melegueta) is a tropical

herbaceous perennial plant with both medicinal and

nutritive values found commonly in rainforest. It is

widely spread across tropical Africa including Nigeria,

Liberia, Sierra Leone, Ghana, Cameroon, Cote D�ivoire

and Togo. The constituents of essential oil, extracted

by hydrodistillation from the seeds of A. melegueta

contain two sesquiterpene hydrocarbons, humelene and

caryophllene, their oxides and five non-terpenoids

(Ajaiyeoba and Ekundayo, 1999). Its seeds have pungent

peppery taste due to aromatic ketones (Gala, 1996). The

phytochemicals obtained from the seeds of A. melegueta

posses active ingredients that may be exploited for

local development of antimicrobials (Oyegade et al.,

1999). Gilani and Rahman (2005) and Sommons (1956)

have studied traditional/herbal medicines and their

uses.

Aframomum has been used in many herbal medicinal

formulas. The seeds when ground into a soft paste shows

antibiotic properties (Enti, 1988). Oladumoye (2007)

and Okwu (2004) have studied that extracts from the

seed of A. melegueta have potent antiseptic or bactericidal

properties, therefore, have been used in treating wounds

and preventions of infections caused by pathogenic

bacteria.

The aim of this work was to evaluate the antimicrobial

activities of oil extracted from alligator pepper

(A. melegueta) against some pathogenic organisms.

The matured alligator pepper seeds were purchased

from market and sundried for 3-4 h for two days with

the pod. After complete dryness, the pod was removed

and the seeds were separated manually and all particles

were removed. The seeds were milled mechanically by

small milling machine in the market and stored in a

clean bottle for extraction process.

The physical characteristics which include percentage

yield, specific gravity, refractive index, viscosity and

colour were carried out by AOAC (2000).

The results presented in the Table 1 show that it has

antimicrobial activity against all the tested organisms

as indicated by zones of inhibition. The oil showed

greater antimicrobial activities in K. pneumonia and

Staph. aureus which indicate that they were more

sensitive to the effect of the oil than other organisms.

It has ability to kill the organism and eliminate it, if the

appropriate proportion is applied.

The physical parameters have been presented in Table 2.

The results of this work suggests that the seed oil from

A. melegueta have broad spectrum activity. Higher

antimicrobial activity of the oil was observed on

Short Communication
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Abstract. A new country record of Anomala rugosa Arrow, 1899 (Scarabaeidae: Rutelinae) is presented.

Several specimens are recorded from the provinces of Swat and Lower Dir, Pakistan. Sexual dimorphism

of this species is briefly commented.

Keywords: Anomala rugosa, Rutelinae, Scarabaeidae, Pakistan, new record

The members of the subfamily Rutelinae are a diverse

group and exhibit a worldwide distribution. The genus

Anomala Samouelle, 1819 comprises of approximately

270 Palaearctic species (Zorn, 2006). Anomala rugosa

is widely distributed in the Himalayan region: India

(Himachal Pradesh, Uttarakhand, Sikkim, Darjeeling),

Nepal, Bhutan (Chandra et al., 2012c; Zorn, 2006) and

has recently been reported also from Madhya Pradesh

and Chhattisgarh in Central India (Chandra et al.,

2012b; Chandra and Gupta, 2012a; 2012d). Here, the

first record of this species in Pakistan is presented. A

single female of A. rugosa Arrow, 1899 (Fig. 1) was

collected in Thrai village, Tehsil Timergara, District

Lower Dir, Khyber Pakhtoonkhwa, Pakistan during

July 2012. Moreover, Pakistani specimens of this species

are also present in the collection of Natural History

Museum of Erfurt (Germany) and in the personal

collection of Carsten Zorn. There are several males

and females labelled �NW-Pakistan, Prov. Swat, 71°90'N

35°70'E Madyan, 1400m, at light 19.06-04.07.1971,

leg. C. Holzschuh�.

Anomala rugosa is closely related to A. varicolor

Gyllenhal, 1817 and allied species. It differs in external

morphology as well as in the shape of genitalia. A. rugosa

shows an interesting sexual dimorphism which is absent

in all related Anomala species: the elytra of females are

densely punctate and partly rugose, with distinct minute

setae. In males, the elytra are more sparsely punctate

and shining, with less distinct setae. Moreover, there is

a distinct difference in the coloration of the sexes:

females have yellowish brown elytra with dark markings,

whereas the elytra in males are nearly entirely black. A

more detailed description of A. rugosa, is given by

Arrow (1917).

Short Communication
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Fig. 1. Female of Anmala rugosa Arrow, 1899.
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Abstract. Starch, a non-depleting bioresource has a myriad of applications both in the food and non-

food industries. These applications are made possible by starch modification technology. Chemical

method of starch modification, the most versatile tool in accomplishing the preparation of copious starch

speciality products or by-product which could serve as feed stock or precursor for the preparation of

allied products is reviewed. The applicabilities of the speciality starch produced by chemical modification

presented in many research papers are surveyed and pooled together and reviewed in this paper. This

study suggests the myriads of opportunity that exist using chemical method of starch modification and

transformation that have immerse applications in both, food and non-food industries. A projection on

the future of chemical method of starch modification is highlighted.This review will motivate readership

to seek accurate detail knowledge on chemical method of starch modification and transformation for

technological and economic advancement.

Keywords: chemical modification, starch speciality products, transformation

Introduction

Starch is the most important reserve carbohydrate and

one of the most abundant organic chemicals on earth (Jane

et al., 1994). It could be found in the leaves of green plants

in the plastids, more importantly, starch is synthesised in

any plant and stored abundantly in seeds, grains, roots

and tubers of many plants. The principal commercial

sources of starch are roots and tubers (cassava, potato and

arrow root), cereals (maize, rice and wheat), fruits (banana,

plantain and breadfruit) and pith of plants (sago palm).

Starch is not region-selective, as a result all countries are

endowed with the possibility of abundant supply of starch

provided there is vegetation. The abundance of starch

spurs scientists to search for food related and non-food

applications of starch. Unfortunately, starch in its native

form has limited industrial applications whether in food

and non-food industries. Interestingly, the properties of

native starch can be altered using minor modification such

that positive attributes can be greatly improved and/or

negative characteristics diminished by slight and relative

simple modifications (BeMiller, 1997). The primary

reasons for starch modification have been tabulated by

BeMiller (1997). Yaacob et al. (2011) reported that from

1969 to 2001, there have been more than 23,000, scientific

articles in food science and technology. Therefore, it is

vivid that a comprehensive review of chemical aspect of

starch modification for food and non-food applications

cannot be accomplished within the limited space of this

article. However, it is important to make a list of some

texts notably, Wurzburg (1986); Mentzer et al. (1984) and

Rutenberg (1980) that could furnish pioneer technology

details and lead references on starch modification. Beyond

the content and period of the cited references, a lot of

research progress has been reported in many articles.

Therefore, it would be informative and educative to pool

some of these articles into one piece in a review.

This study aimed at brief review of developments in

chemical method of starch modification and transformation

for both food and non-food applications, and some of the

manipulations employed to enhance or conferred the

product-value-addition. This will motivate readership to

seek further knowledge on details of technological

accomplishment for preparation of value added products

and organic-compliant substitute from starch.

Chemical method of starch modification. Inherent

properties of native starch could be changed for industrial

compilation and the basic modification types practiced

in the US is presented in Table 1. However, of all the

methods listed, chemical process offers the highest number

of modification opportunities, hence focussed herein.

Review
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