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Effect of Foliar Applied Boron Application on Growth,
Yield and Quality of Maize (Zea mays L.)
Muhammad Tahir a, Asghar Ali a, Farhan Khalid a, Muhammad Naeem b,
Naeem Fiaz a and Muhammad Waseem a*
a

b University

Department of Agronomy, University of Agriculture, Faisalabad, Pakistan
College of Agriculture and Environmental Sciences, Islamia University, Bahawalpur, Pakistan
(received April 7, 2011; revised December 17, 2011; accepted January 9, 2012)

Abstract. A field study was carried out to evaluate the effect of foliar applied boron application on growth,
yield and quality of maize (Zea mays L.). Foliar application of boron was carried out after 20 days of crop
emergence at 0, 0.15, 0.30 and 0.45 kg of B/ha. Boron application at 0.30 kg/ha increased the plant height,
leaf area, stem diameter, cob weight, number of grains per cob, protein and oil contents. The maximum
grain yield (7.14 tons/ha) and biological yield (527.4 tons/ha) was recorded in B2 where application of
boron was carried out at 0.30 kg/ha, however, further increase in boron dose decreased the yields.
Keywords: maize, hybrid, boron, foliar spray, cereal, micronutrient

Introduction

(Shorrocks, 1997). Deficiency symptoms of boron can
be observed in vegetative and reproductive parts such
as inhibition of growth of shoot and root tips, flower
development, reduced setting and malformation of
seeds. However, application of boron require thorough
analysis of requirements as excessive application of
boron is toxic for plant growth (Dell and Huang, 1997;
Sherrell, 1983). The present study was carried out to
investigate the influence of foliar applied boron
concentrations on growth and yield of maize hybrid.

Cereals are important components of human diet
providing 65% of the energy requirements. The
cultivation and domestication of these crops has long
standing history. Among cereal crops, maize is at the
top in terms of its production share. However in
Pakistan, it ranks third after wheat and rice. Presently
it is grown approximately on 1015 thousand hectares
with total production of 3313 thousand tons (NNS,
2008). Maize cultivation is beneficial as its processing
yield several products that have the important industrial applications (Bressani et al., 2004) resulting in its
increased demand. There are several factors that play
dominant role in enhancing its yield; proper and balance
fertilization is one of the important factors in increasing
the yield and quality of the crop. The present scenario
suggests that application of macronutrients is also
essential along with macronutrients to get the desired
results with respect to biological and grain yield.
Moreover, Pakistani soils are deficient in boron, zinc
etc. (Hussain et al., 2006).

Materials and Methods
The field experiment was conducted at Agronomic
Research Area, University of Agriculture, Faisalabad,
during spring 2008 to evaluate the influence of foliar
applied boron concentrations on growth and yield of
maize (Zea mays L.) hybrid. A factorial experiment
was organized in randomized complete block design
(RCBD) with four replications having net plot size of
6 m ´ 3 m. Maize hybrid Monsanto-6525 was sown in
2nd week of March in 75 cm apart ridges in hills 30 cm
apart at one side of the ridge using seed rate of 25 kg/ha.
The fertilizers were applied at 250-125-125 kg/NPK/ha
as Urea, DAP and SSP, respectively, dose of phosphorous
and potash and half dose of nitrogen at sowing and
remaining half nitrogen dose was applied at top dressed
at knee height. Boron was applied at 0, 0.15, 0.30 and
0.45 kg/ha as foliar spray 20 days after crop emergence.
Soil samples were taken before sowing of crop to a
depth of 30 cm for physiochemical analysis. Soil was
loamy type with pH of 7.87, EC of 2.16 dSm and SAR

Boron deficiency in crops is more widespread than that
of the other micronutrients (Gupta et al., 1985). Boron
is closely associated with the growth of plants and
plays a vital role in cell division. Moreover, requirements
of boron vary according to species, crops and stages
i.e. reproduction and vegetative. The requirement of
boron to crops is affected by several environmental
factors like temperature, light and soil water conditions
*Author for correspondence; E-mail: mianwaseem_1028@yahoo.com
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Diversity Analysis of Marigolds  Tagetes (Asteraceae)
Chithra Santhakumari Amma and Rajalakshmi Radhakrishnan*
Department of Botany, University of Kerala, Kariavattom, Thiruvananthapuram- 695581
Kerala , India
(received December 2, 2011; revised September 6, 2012; accepted September 13, 2012)

Abstract. Characterization of 20 Tagetes cultivars was achieved using morphological and anatomical
markers. Tagetes erecta Maurel orange (E4) was the most vigorous compared with other genotypes and
produced large flowers with high quality and quantity. An anatomical study of leaf secretory cavities
differentiated between the cultivars and revealed that foliar secretory cavities were larger and more
abundant in T. erecta cultivars than in T. patula cultivars. The size of oil glands also differed in each
cultivar. From this study it is concluded that T. erecta cultivars especially T. erecta Maurel orange appeared
as more promising one to cultivate and more appropriate to be selected as the parental genotype in the
hybridization processes for obtaining new varieties and cultivars. It is concluded that different marker
systems (morphological, and anatomical) are appropriate to differentiate between the cultivars of Tagetes.
Keywords: marigold, Tagetes erecta, Tagetes patula, morphological traits, cultivars, diversity

Introduction

Plant taxonomy has been mainly based upon
morphological, cytological, and molecular biological
analysis, etc. Morphological characters, both qualitative
and quantitative, have long been used to identify species,
varieties and cultivars to evaluate relationships, and
discriminate between varieties and cultivars.
Morphological traits continue to be the first step in the
studies of genetic relationships in most breeding
programmes (Van Beuningen and Busch, 1997; Cox
and Murphy, 1990). In Tagetes breeding programmes,
the major emphasis has been on the collection and
conservation of genetic pools. There are numerous
cultivars that cover a wide spectrum of growth habits,
floral traits, environmental responses and varying pest
and disease susceptibilities. So a wide range of characters
have to be considered to select a superior germplasm
that serves as the essential foundation for the breeding
of new improved varieties as well as cultivars. Earlier
studies on Tagetes cultivars using morphological traits
such as plant habit, leaf traits, flower size, flower colour
and pigmentation are rare. Anatomical characters for
the identification of oil glands are more important to
characterize the presence of essential oil in leaves.
These traits are found to be of great importance to
distinguish genetic variability, and can lead to a better
classification of Tagetes cultivars. Thus, the objectives
of the present study were to analyze the diversity of 20
cultivars belonging to two species of Tagetes (T.erecta
and T. patula) and to classify them into particular groups

Marigolds belong to the family Asteraceae (Compositae),
genus Tagetes. Their natural range extends from the
southwestern United States into Argentina, with the
greatest diversity being in south-central México (Trostle,
1968). The genus Tagetes (Asteraceae) contains 56
species, of which only few species are currently
cultivated as horticultural crops. Some companies,
release new cultivars every year. Examples are, Marvel
line, Taishanline of T. erecta and Bonanza line, Boy
line of T.patula which have been widely used in the
world (Zhang et al., 2011). Most of the cultivars were
produced in the traditional hybridization breeding way
(Tian et al., 2007; Wang, 2003, 2009). Besides, some
work has also been done on the breeding of transgenic
marigold (Charles et al., 2001). Nowadays, the cultivars
widely planted throughout the world belong to three
species: T. erecta, T.patula and T. tenuifolia. T. erecta
flowers are ideal materials for extracting lutein.
Therefore, it is very important to study Tagetes plant
dut to its great economic value. Many cultivars have
been available however, little is known about the
differences between them, possibly because many have
been introduced in different places with different names
as well as different documentation of the original
identities.
*Author for correspondence; E-mail: rajalakshmi.murali
@gmail.com
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A Study of Poisonous Plants of Islamabad Area, Pakistan
Saleem Ahmad

Pakistan Museum of Natural History, Garden Avenue, Islamabad, Pakistan
(received June 15, 2010; revised October 1, 2012; accepted October 8, 2012)

Abstract. Poisonous plants growing wild and cultivated in Islamabad area were studied. A total of 45
taxa belonging to 30 families are reported here from the study area. These include 6 trees, 12 shrubs
and 27 herbs. Twenty species are found wild in the area, another 20 species are cultivated, while 5
species are found both cultivated and naturally occurring. Besides taxonomic details, poisonous parts,
chemical constituents responsible for poisoning, and the human specific physiological effects of poisoning
in relation to each plant are presented in a tabular format. The harm caused by these poisonous plants
is often not serious, and is primarily restricted to gastrointestinal irritation or mild nervous system effects,
that is curable. However, there have been cases of death resulting from the consumption of parts of
highly poisonous plants in the area.
Keywords: poisonous plants, vegetation taxonomy, environment, Islamabad

Introduction

and the central nervous system (Frohne and Pfander,
1984). Families like Amaryllidaceae, Apocynaceae,
Buxaceae, Asteraceae, Euphorbiaceae, Fabacae,
Liliaceae, Papaveraceae, Ranunculaceae and Solanaceae
are particularly rich in alkaloids.

A strict definition of a poisonous plant is not easily
constructed, since the boundaries between harmful and
harmless plants are frequently blurred. A poisonous
plant is usually defined as one whose consumption in
a certain amount gives rise to abnormal or impaired
functions in the human physiology (Cooper and Johnson,
1984; Lewis and Elvin-Lewis, 1977). These effects are
due to the presence of certain toxic chemicals within a
plant, which may be ingested, injected, absorbed or
contacted through the skin. Some plants have evolved
secondary metabolites through the course of evolution,
which are not directly involved in their typical growth
functions, but rather they serve a protective role for
plant. For instance, presence of some of these substances
makes a plant slightly to highly poisonous for animals,
thus serving as a deterrent to herbivory.

Glucosides and glycosides form a group of chemicals
that upon splitting give rise to a carbohydrate and one
or more other products called aglycones. Although
many of these chemicals are not toxic, some cause
poisoning by releasing toxic chemicals on hydrolysis
(e.g. cyanide or hydrocyanic acid). The majority of
cyanide poisoning is caused by species belonging to
the Rosaceae, Fabaceae and Poaceae. The cyanogenic
glucoside amygdalin is found in bitter almonds and
commonly causes cyanide poisoning. Cardiac glycosides
are known for their anti-arrhythmic effects on the heart
as well as their high levels of toxicity, and are found in
taxa such as foxglove (Digitalis spp.) and oleander
(Nerium oleander L.). Bitter principles are neutral
substances present in some Cucurbitaceae, Aloe, Cassia,
Artemisia, etc. which have a nauseous, bitter taste and
purgative action. Phenols are small molecules containing
one or more phenolic group. They are the most widely
distributed class of secondary metabolites with several
thousand different compounds identified. Most of the
phenols are known to have an antioxidant activity
(Dimitrios, 2006).

Poisonous plants can be classified on the basis of the
chemicals they possess such as alkaloids, glycosides
(including saponins), nitrates, bitter principles, oxalates,
tannins, phenols, and volatile oils. Alkaloids are the
most important group of chemical bases that have an
alkali-like reaction, with over 4000 distinct compounds
that have been discovered to date. Nicotine, colchicine,
morphine, ephedrine, and atropine (among others) are
common alkaloids that are most familiar to the general
public. These have a bitter taste and show pharmacological activity that often effect the gastrointestinal tract

Oxalates found in the form of oxalic acid and its salts
are common in many plants but their abundance causes

E-mail: drsaisl@gmail.com
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Effects of Passiflora foetida Linn. (Passifloraceae) on Genital Tract,
Serum Estradiol, Pituitary Gonadotropin and Prolactin Level
in Female Adult and Immature Ovariectomized Rats
Bleu Gome Michel*a, Kouakou Koffi b, Toure Alassane c and Traore Flavien a
a

Laboratory of Animal Physiology, UFR Biosciences, University of Cocody,
Abidjan, 22 BP 582 Abidjan 22, Côte dIvoire
b Laboratory of Biology of Reproduction and Endocrinology, UFR Biosciences, University of Cocody,
Abidjan, 22 BP 582 Abidjan 22, Côte dIvoire
c
Division of Anatomy-Pathology, Central Laboratory of Veterinary Medicine (LANADA),
Bingerville, BP 206 Bingerville, Côte dIvoire
(received August 26, 2011; revised August 6, 2012; accepted September 4, 2012)
Abstract. The effects of the extracts of Passiflora foetida on the genital tract, serum estradiol, pituitary
gonadotropin (LH and FSH) and prolactin were studied in female adult (120-140 g) and immature
ovariectomized (30-40 g) rats. Results showed that the aqueous extract increased significantly both the
ovary and uterus weight whereas the hexane extract increased the weight of the ovary only and the
methanol extract increased the weight of uterus only. Histological examination of these organs indicated
that P. foetida treated rats were in estrous or proestrous phases of the estrous cycle. The hormone analysis
showed that the serum LH was significantly increased by 17b estradiol and by the three extracts dose
dependently in immature ovariectomized rats. Moreover, the aqueous extract increased significantly serum
estradiol and pituitary gonadotropins and prolactin in adult non ovariectomized rats.
Keywords: Passiflora foetida, ovary, uterus, estradiol, gonadotropins, prolactin

Introduction

tuents of this plant are flavonoids, glycosides, phenolic
compounds, fats, steroids and alkaloids (Patel et al.,
2011; Ingale and Hivrale, 2010; Echeverri et al., 2001;
Cambie and Ash, 1994). This study was aimed to
evaluate the effects of Passiflora foetida leaves on the
genital tract, estrogen and pituitary hormone levels in
female wistar rats.

According to the World Health Organization, 80% of
the population in Africa depends on traditional medicine
for their health-care needs (WHO, 2002). This continent
is endowed with a rich biodiversity estimated about
40,000 plant species (Mahunnah, 2002) and more than
4000 species are used medicinally (Bosh et al., 2002).
Infertility is one of the most crucial health problems
which are treated in the African traditional medicine.
This reproductive problem causes divorces, instability
and polygamy in many families where some women
considered as sterile are victims of violence (Papreen
et al., 2000; Unissa, 1999). Hence, most of them use
medicinal plants to recover their fecundity (KambuKabangu, 1990) due to poverty. Passiflora foetida is a
medicinal plant used by population in the south of Côte
dIvoire to cure infertility in women (NGuessan, 2008;
1995). Furthermore, it serves to treat other diseases
such as snakebites, epilepsy, and abscess (NGuessan,
2008; 1995; Adjanohoun and Aké-Assi, 1979). It is
used in Asia continent as emmenagogue and as remedy
for asthma, biliousness, hysteria, giddiness and headache
(Dhawan et al., 2004). The major phytochemical consti-

Materials and Methods
Plant material. The leaves of P. foetida were collected
from the north and the south of Abidjan, the economic
capital city of Côte dIvoire and authenticated in the
Laboratory of Botany (UFR Biosciences) of the
University of Cocody, Abidjan. A voucher specimen
was deposited in the botanical garden of this University
under the number 746B.
Preparation of the extracts. The collected plant material
was dried at an ambient temperature (30±2 °C) without
exposure to sun light and crushed to obtain a powder
which was divided into three parts, 50 g of each were
macerated separately for 24 h in water (1500 mL),
hexane (750 mL) and methanol 95° (750 mL), filtered
using Whatman filter paper number 1 and concentrated
in an air circulating oven at 50 °C until total dryness.

*Author for correspondence; E-mail: bleugomez@yahoo.fr
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Growth Performance of Juvenile Milkfish Chanos chanos (Forskal)
on Replacement of Fish Meal with Plant Based Diet Supplemented
with Dietary Cell Bound Phytase of Pichia anomala
Sajad Hassana*, Karim Altaff b, Tulsi Satyanarayanac, Syed Ahamed Alid and Thirunavuarasud

a

Public Health Laboratory, Division of Epidemiology, RFPTC Building, Shah Asrar Colony, Behind Bone & Joint
Hospital, Barzulla, Srinagar-190 009, Jammu & Kashmir
b
Unit of Reproductive Biology and Live Feed Culture, Department of Zoology, The New College (Autonomous),
Chennai-600 014, Tamil Nadu, India
c
Department of Microbiology, University of Delhi, South Campus, New Delhi-110 021, India
d
Central Institute of Brackishwater Aquaculture (Indian Council of Agricultural Research), 75,
Santhome High Road, Chennai-600 028, Tamil Nadu, India
(received January 23, 2012; revised August 29, 2012; accepted September 26, 2012)

Abstract. Results of feeding trials on juvenile milkfish with seven types of fish meal and soybean meal
based diets distinctly indicated better results with fish meal based diet. Nevertheless, soybean based diet
supplemented with different levels of cell bound phytase from Pichia anomala produced better growth
performance than the soybean based diet without supplementation of phytase. The observations clearly
suggested that milkfish would not show normal growth with plant based diet without phytase supplementation.
Among the three concentrations of cell bound phytase of P. anomala used in this investigation, 1000
FTU/kg supplementation with plant based diets appeared to be favourable for the growth and survival of
milkfish. The results of feed conversion efficiency, weight gain, condition factor, specific growth rate,
protein efficiency ratio and survival rate at 1000 FTU/kg of phytase supplementation in soybean meal
showed values comparable with the controlled diet. The biochemical profiles of the fish fed first, second,
third and sixth diets were similar as compared to the fish fed fourth, fifth and seventh diets. It is suggested
that commercial farming of milkfish can be practiced with soybean based diet with microbial phytase
supplementation.
Keywords: fish nutrition, soybean meal, cell bound phytase, Chanos chanos, Pichia anomala

Introduction

sources in feed preparation is reported from many
countries (Mabahinzireki et al., 2001; Naylor et al.,
2000). Animal protein source, the fish meal is expensive
and scarce as compared to plant protein source such as
soybean meal. Further, fish meal resources are limited
compared to the increasing demand and the replacement
of fish meal with soybean meal will become increasingly
important for the sustainability of aquaculture. Soybean
meal is considered a promising alternative protein source
because of its ready supply and high protein content
(Divakaran et al., 2000). However, about two-third of
phosphorus in soybean meal occurs as phytate (inositol
hexaphosphate), which is not efficiently utilized by the
fish (NRC, 1993). The phytate in soybean meal is
unavailable to fish due to lack of an intestinal phytase
for efficient phytate hydrolysis (Hughes and Soares,
1998; Pallauf and Rimbach, 1997; Raboy, 1997). The
use of phytase, an enzyme chemically known as

Many plant protein supplements are being used in
aquafeed formulations. Of all these, soybean meal has
been the most extensively evaluated and commonly
used in commercial feed production (Swick, 1994; Lim
and Dominy, 1990).
The objective of feed formulation in aquaculture is to
supply the nutrient density for optimal animal production.
Feed cost and feed efficiency are the prime factors that
control the farm economy. The availability of nutrients
from a feed ingredient is essential in determining the
nutritional value of the feed ingredient. Traditionally,
the feed have been based on animal protein. However,
due to cost and availability considerations, it is necessary
that plant protein based feed ingredients should be
utilized in the feed. Such an application of plant protein
*Author for correspondence; E-mail: sheikhsajad8@gmail.com
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Detoxification of Aflatoxin B1 in Poultry and Fish Feed
by Various Chemicals
Alim-un-Nisaa*, Naseem Zahrab, Sajila Hinaa and Nusrat Ejaza
a

Food and Biotechnology Research Centre, PCSIR, Laboratories Complex, Ferozepur Road,
Lahore-54600, Pakistan
b
Pakistan Institute of Technology for Minerals & Advanced Engineering Materials,
PCSIR, Laboratories Complex, Ferozepur Road, Lahore-54600, Pakistan
(received February 22, 2012; revised June 20, 2012; accepted July 13, 2012)

Abstract. In this study various poultry and fish feed samples were initially analyzed for presence of
aflatoxin. All the samples were found contaminated with aflatoxin B1 only. Contaminated samples were
treated with different organic and inorganic chemicals to detoxify aflatoxin B1 in poultry and fish feed
samples. The maximum reduction in the aflatoxin B1 concentration was observed with 0.5% HCl as 14.20
ppb to 2.09 ppb (86.50%) in the poultry and 69.26 ppb to 10.46 ppb (84.89%) in fish feed samples.
Keywords: aflatoxin, detoxification, chemicals, thin layer chromatography

Introduction

0.5% calcium hydroxide decreased aflatoxin levels by
43% and boiling 1600-ppb naturally contaminated corn
with 3% sodium hydroxide at 100 °C for 4 min decreased
total aflatoxins levels by 93% (Hamed, 2005).
Detoxification of aflatoxins in the poultry mixed feed
naturally contaminated at the level of 775.25 ppb was
done using chemicals, viz. sodium bisulphite and sodium
hydroxide (Singh et al., 2003). Aflatoxins can be
destroyed with calcium hydroxide (Bauer, 1994).
Reduction to less than 10% of the original AFB1 content
within 2 h was recorded when the medium contained
1.5% potassium permanganate, 2.5 and 5% chloramin
B (lachema) or soda, and when there was 5% ammonia
heated to 60 °C, 5% sodium hydroxide, potassium
hydroxide or calcium hydroxide, or 50% chromosulphuric acid (Dvorak, 1990). Several compounds such
as activated charcoal, aluminosilicates and processed
cell wall of Saccharomyces sp. (esterified glucomannan)
have shown to be effective as mycotoxin adsorbents in
poultry feeds (Vieira, 2003). Chemical detoxification
methods such as use of hydrogen peroxide (Sreenivasa
et al., 1967) and calcium hydroxide (Coker et al., 1984),
sodium hydroxide and ammonification have been
investigated. Ammonia treatment was found to be the
most effective and practical method for use in large
scale feed processing plants with 95% of successful
detoxification. Aflatoxin-contaminated commodities
can be detoxified by a variety of methods based to some
extent on economics and the physical and chemical

Aflatoxins are harmful substances that can cause severe
health hazards to human and animals due to which
many economical problems originate. The contamination
of animal feed with mycotoxins represents a worldwide
problem for farmers. These toxins originate from molds
whose growth on living and stored plants is almost
unavoidable particularly under moist conditions
(Alexander et al., 2001). The fungal species Aspergillus
flavus and Aspergillus parasiticus are very harmful for
food and feed stuff, therefore the removal of these
aflatoxins is extremely necessary. A close relationship
exists between the quality of feed and the quality of
animal products offered for human consumption.
However, feeds can also be contaminated with a wide
variety of compounds (Frank, 2011). Various chemicals
have been used to kill pathogens in feed and feed
ingredients. The detoxification effect of citric acid was
investigated in rice samples and the results revealed the
effectiveness of 1N citric acid in reducing aflatoxins
levels in rice samples (Safara et al., 2010). Some
countries adjust aflatoxin levels in their foods e.g. USA
and EU (Europe Union) permit level lower than 20 ppb
and Korea and Japan 10 ppb (Chiavaro et al., 2001).
The alkali treatment using inorganic or organic bases
is an effective and economically feasible method of
degrading aflatoxins. Treatment of corn with less than
*Author for correspondence; E-mail: nisaalim64@yahoo.com
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Qualitative Assessment of Bacteria and Fungi in the Indoor
Environment of Hospitals of Islamabad, Pakistan
Fouzia Hussain*, Subhe Sadiq Tahir, Naseem Rauf and Afifa Batool
Environmental Analytical Laboratory, PCSIR, 16, H-9, Islamabad, Pakistan
(received October 31, 2011; revised June 29, 2012; accepted August 10, 2012)
Abstract. This study was conducted to determine the health risks in the indoor air of the four government
hospitals of the Islamabad city, Pakistan. Four different main wards, i.e., general male/female surgical wards,
children’s ward and microbiology laboratory were included. The sampling was done in the summer season
due to the possibility of maximum recovery of microorganisms. Results showed presence of bacterial and
fungal pathogens in the air of hospitals especially in surgical wards of all hospitals. Lowest bacterial counts
were recorded in microbiology laboratory. Among bacterial isolates Micrococcus and Staphylococcus aureus
were abundantly found in all hospitals as 22.09 % & 21.2 %, respectively followed by gram negative group
of bacteria i.e, Enterobacteriaceae spp. (Escherichia coli), Pseudomonas spp. were found to be lowest as
6.5 % of the total bacterial load in all hospitals. Among the fungi Aspergillus (fumigatus, niger, flavus)
recovery was the most in the environment of all hospitals with the value of 27.7 % and Tricosporon was
observed lowest with the value of 1.15 %. p- value for total microbial load among the hospitals sampled was
not significant.
Keywords: bacteria, fungi, hospitals, indoor air.

Introduction

many other factors and it increases by organic materials
such as food, flowers and fruits brought from outdoor
environment by visitors for patients (Schabrun and
Chipchase, 2006). Symptoms of dizziness, headache,
nausea, irritation of eyes, nose, and throat are due to
exposure to unhygienic indoor air quality (Fischer
et al., 2008).

Hospital plays significant role in the spread of common
nosocomial infections. Bioaerosols are complex mixture
of microorganisms, microorganism fragments, and
by-products such as molds bacteria, endotoxins,
mycotoxins, and volatile microbial organic compounds.
Exposure to these microbial fragments and metabolites
may result in adverse health effects (Kalogerakis et al.,
2005; Nilsson et al., 2004).

Furthermore, controlling microbial load in air of hospitals
may play a role in the prevention of cross infections.
The aim of present work was to study the indoor air for
airborne bacteria and fungi of government and private
hospitals in Islamabad in areas such as male and female
surgical wards, children’s ward and microbiological
laboratory and their identification at their genus level.

Bacteria, fungi and yeast are frequently found in indoor
environment and air and act as a medium for their
transmission or dispersal. Inhalation, ingestion and
dermal contact are the routes of human exposure to
airborne microorganisms (Halide et al., 2010; Ki et al.,
2010; Fleischera et al., 2006; Marta and Jacek, 2006).
Immunocompromised patients may develop pneumonia,
asthma and bronchitis by inhaling spores of Aspergillus
(Denning, 1998). Up to 80 % of the nosocomial infections are caused by microbes brought with the patient
at the time of admission in the hospitals. Remaining
20 % of nosocomial infections result from contact with
microbes within the hospital or health care facility
(Jeffrey, 2004). The number of airborne microbial
organisms increases due to contamination of air ducts
for heating, ventilation, and air conditioning system
without its regular replace-ment (Anderson et al.,
1996).Microbial population level can be influenced by

Materials and Methods
The present study was carried out in different hospitals
of Islamabad city, Pakistan. The samples were collected
from four different units of four hospitals. These includes
the male ward (surgical), female ward (surgical), children
ward and microbiology laboratory.
The sampling was carried out in summer season in the
morning between 10-11 am because high level of activity
during these hours in the hospital. Nutrient agar plates
were used for the isolation of bacteria while potato
dextrose agar (chloramphenicol 100 mg added in PDA
to suppress the bacterial growth) was used for the

*Author for correspondence; E-mail: mahiii_qua@yahoo.com
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Short Communication

Effects of Some Oral Hypoglycaemic Drugs on Erythrocyte
Nicotinamide Adenine Dinucleotide Hydrogen Diaphorase
(E.C.1.6.4.3) Activity of Wistar Albino Rats (Rattus rattus)
Samuel Chimezie Onuoha* and Austin Amadike Uwakwe
Department of Biochemistry, University of Port Harcourt,
PMB 5323 Choba, Nigeria
(received April 9, 2011; revised April 25, 2012; accepted May 2, 2012)

Abstract. The in vivo effects of three oral hypoglycaemic drugs, daonil (a glubenclanude), diabenes
(a sulphonylurea) and glucophage (a metformun) on erythrocyte nicotinamide adenine dinucleotide hydrogen
(NADH) activity of Wistar albino rats (Rattus rattus) were monitored at drug concentrations of 0.00, 0.01,
0.02 and 0.03 mg/200 g body weight. The effects of the drugs were monitored at a pH 8.0 and 37 °C for
14 days at intervals of 1, 2, 6 and 14 day(s) following administration of each drug. Three rats were used
per each drug concentration per time interval (days). Daonil significantly (P<0.05) activated NADHdiaphorase activity in a concentration dependent manner with an optimal activation (11.44 ± 0.82) obtained
at a concentration of 0.03 mg/200 g body weight and on the sixth day of drug administration. The increase
in enzyme activity following drug administration was progressive with time duration (days); maximum
effect was obtained on the 6th day with a decline on the 14th day. At 0.03 mg/200 g body weight, NADH
activities (iu/L) of 20.53 ± 0.57 were obtained on the 6th day with glucophage. Comparatively, the activation
of the erythrocyte enzyme by the drug (on the 6th day of administration) was in the order: Glucophage
>Daonil>Diabenese. Diabenese had no significant effect.
Keywords: daonil, diabenese, glucophage, erythrocyte, NADH, hypoglycaemia

The red cell nicotinamide adenine dinucleotide hydrogen
(NADH) dependent methaemoglobin reductase or
diaphorase I enzyme (Breaking et al., 1951; Gibson and
Harrison, 1947), protects the erythrocyte from an
accumulation of methaemoglobin. Methaemoglobin is
haemoglobin in which the group (iron II) is oxidized to
iron III (Sauve, 2008). Small amounts of methaemoglobin
are produced continuously but the proportion of total
haemoglobin that is present as methaemoglobin is
maintained at about 1% by the action of an NADH
dependent methaemoglobin reductase; also called NADH
diaphorase II (Neuwrit and Ponka, 1977) and NADH
ferricynide reductase (Board, 1981) and NADH cytochrome
65 reductase.

remaining non-oxidized heme sub-units bind oxygen
avidly and also release it less efficiently.
The deficiency of NADH methaemoglobin reductase
is genetically transmitted as an autosomal recessive
characteristic chromosome (Jaffe, 1959). Also
biochemical variants of this enzyme has been reported
(West et al., 1967).
Oral hypoglycaemic drugs vary in their mode of excretion
and duration of action. Chloropropamide (diabenase) has
a fairly prolonged biological action and increased potency/
weight ratio (Kaln and Schechter, 1993). The biguanides
are oral hypoglycaemic drugs and their effects are also
directed on oxidative phosphorylation (Ellenhorn and
Barceloux, 1994).

A methaemoglobin reductase concentration that is
greater than 1% occurs if the rate of methaemoglobin
formation exceeds its rate of reduction. Also
methaemoglobin is not just incapable of binding oxygen,
the oxidation of one or more of the heme iron atoms in
the tetramer distort the tetramers structure (Ajamar
et al., 2012; Haymond et al., 2005). As a result, the

The oral hypoglycaemic drugs, diabenese, daonil and
glucophage used in this study were obtained from
Nigeria-German drugs, Plc (Lagos, Nigeria). Other
chemicals used for the in vitro analysis were from BDH
(Poole Dorset, U.K) and Sigma Chemical Company
(St. Louis, Missouri, USA).
Wistar albino rats, (Rattus rattus) 12-14 weeks, weighing

*Author for correspondence; E-mail: sammyonuoha@yahoo.com
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Short Communication
Assessment of Selected Quality Attributes of Jam Formulated
from Baobab-Hogplum Fruits
Adekanmi Oyeyinka Abioye a*, Samson Adeoye Oyeyinka b, Adewumi Toyin Oyeyinka c
and Sarafadeen Omowumi Kareem a
a

Department of Food Science and Engineering, Lautech, Ogbomoso, Nigeria
of Home Economics and Food Science, University of Ilorin, Ilorin, Nigeria
c
Department of Food Science and Nutrition, University of Leeds, United Kingdom

b Department

(received November 10, 2011; revised May 18, 2012; accepted August 15, 2012)
Abstract. In this study, possibility of making jam from two underutilized fruits (baobab and hogplum
fruits) known to have high pectin content was investigated. This will increase their consumption and
further promote the popularity of jam among rural dwellers where these crops are found. Baobab and
Hogplum fruits were cleaned, sorted, weighed and their pulps were extracted in each case using a mesh.
Formulation was made in different proportions (100:0, 0:100, 70:30, 30:70, and 50:50) using both fruits.
Dissolved sugar and acidifying agent (lime) were added to the mixture and heated at 80 °C until it sets.
Samples were stored, under refrigeration till analysis. The jam samples were analyzed for pH, total soluble
solids (°Brix), titratable acidity (TTA), ascorbic acid, b-carotene and moisture content (MC). Sensory
attributes of the samples were compared with a commercial jam (apricot jam (APJ).
Keywords: baobab fruit, hog plum fruit, ascorbic acid, jam, beta carotene

soluble sugars. The fruit is also rich in carotene
(85 µg/100 g), ascorbic acid (34 mg/100 g) and
relatively small amounts of niacin (0.5 µg/100 g) and
riboflavin (0.07 µg/100 g) (Adepoju, 2009).

The different plant parts of Baobab (Adansonia digitata
L.) are widely utilized as foods, medicines and the
bark fibres are also used (Sidibe and Williams, 2002).
Its fruits are rich in organic acids such as citric, tartaric,
malic, succinic and ascorbic acid and water soluble
pectin, calcium and iron (Wilkinson and Hall, 2007).
Nutritional analysis of baobab fruit pulp has shown
that it is an excellent source of pectin, calcium vitamin
C and iron (Wilkinson and Hall, 2007; Ajayi et al.,
2003; Manfredini et al., 2002; Sidibe and Williams,
2002). It also has been reported to find application in
local diets as seasoning agents and appetizer and as
a milk substitute when soaked in water (Ajayi et al.,
2003). Hogplum (Spondias mombin L.) fruit is known
as Spanish plum or gully plum in Jamaica (Adepoju,
2009).

Jam preparation. Fresh hogplum, baobab fruits and
acidity agent (lime) were obtained from an agricultural
farm in Ogbomoso for preparation of jam, while food
grade commercial sucrose was purchased from a
laboratory chemical store in Ogbomoso, Nigeria.
The jam was prepared using method described by
Oyeyinka et al. (2011) with slight modification. A
weight of 200 g was used to formulate the sample
composition in ratio (100:0, 0:100, 70:30, 30:70, and
50:50) for baobab and hogplum fruits, respectively.
Food grade commercial sucrose was made into syrup
using 60% of the weight of the fruits as basis. Acidity
agent (lime) was added while the syrup solution
simmered at a temperature of about 80 °C. The fruits
were added in the right proportion following operating
conditions determined from preliminary studies. The
jams were hot-filled into sterilized jars, sealed and
rapidly cooled under running water to minimize thermal
stress. The products were stored under refrigeration
until analysis.

Jams are products formulated from a minimum fruit
content of 40% and a final soluble solid content of
45° Brix. Some additives such as citric acid, gelling
agents and pectin can be added (García-Martínez
et al., 2002). The objective of this work is to produce
and evaluate the quality of jam prepared from baobab
(Adansonia digitata L.) family Malvaceae and hogplum
fruit (Spondias mombin L.). Hogplum fruit contains
82.3% moisture, 2.6% protein, 2.0% lipid, 4.2% fibre,
1% ash 7.9% total carbohydrates and 4.7% total

Quality evaluations. Titratable acidity (TTA), pH,
moisture content, total soluble solids (Brix), gel strength,

*Author for correspondence; E-mail: Oyeyinka@unilorin.edu.ng;
sartf2001@yahoo.com
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