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Teaching Aids: A Panacea for Effective Instructional Delivery in Biology
Iwu, Rosemary U., ljioma, Blessing C, Onoja Abel .1, and Nzewuihe G.U
Department of Biology

Alvan Ikoku Federal College of Education, Owerri. Imo State, Nigeria.
rosykachi@yahoo.com

Abstract: The paper examines the role of teaching aids in effective instructional delivery. Teaching aids are those
relevant materials utilized by the teacher during instructional process and they in turn affect the behaviour of the
learner. To effectively utilize instructional materials in the teaching-learning process the following principles and
requirements should be adhered to in the selection of teaching aids: Instructional tasks, target audience attributes, the
economy, dynamic variables and environmental factors. The use of instructional materials should follow the
following guidelines: specification of objectives, preparation and preview, maximal fit with instructional task,
environmental situations and measure of outcome. The problems associated with the use of teaching aids include the
following; teachers professional knowledge and technical know-how, time, finance and poor maintenance culture. In
line with the above it is recommended that teachers should endeavor to commit themselves to effective use of
teaching aids in all their instructional delivery. A forum should be created where teachers will endeavor to update
their knowledge in the area of educational technology in order to expose themselves to modern technological
apparatus and how to manipulate their functions amongst others.

[lwu, Rosemary U., ljioma, Blessing C, Onoja Abel .I, and Nzewuihe G.U. Teaching Aids: A Panacea for
Effective Instructional Delivery in Biology. Academia Arena, 2011;3(2):1-4] (ISSN 1553-992X).
http://www.sciencepub.net.

Keywords: Teaching Aids, Panacea, Instructional delivery

Introduction

Teaching aids are important catalysts of social
re-engineering and change in learners. The role of
instructional materials or teaching aids to enhance
teaching for desired social and behavioral changes can
not be over-emphasized since it is a pre requisite in
affecting behaviour of learners of every field. Effective
instruction cannot be fully accomplished without the
use of instructional materials. The reason for this can
not be far fetched; they include advances in technology
which ushered in instructional materials especially the
projected and electronic materials as the most radical
tools of globalization and social development. This has
affected the classroom teaching-leaning process
positively. The technological breakthroughs include
projected and non projected, auditory, audio-visual and
visual electronic materials which are important
landmarks in knowledge transfer. Ema & Ajayi (2004).

Teaching aids provide the teacher with
interesting and compelling platforms for conveying
information since they motivate learners to learn more
and more. Also it provides opportunities for private
study and at the same time stimulate learners’ interest
and curiosity. It goes further in helping the teacher to
overcome physical difficulties that could have hindered
his effective presentation of a given topic.

Relationship between Effective Teaching and use of
Instructional Materials.

Many educators have been fascinated by the
potentials of instructional materials to enhance teaching
and learning but teachers lag behind in using
instructional materials during teaching and learning.

Bolick (2003) maintained that teaching aids
are integral components of teaching-learning situations
and not just a supplement but a complement to the
teaching-learning process. Thus, if there must be an
effective teaching-learning activity, the utilization of
instructional materials will be necessary.

According to Ema & Ajayi (2004) teaching
equipment and materials have changed over the years
not only to facilitate teaching-learning situation but
also to address the instructional needs of individuals
and groups. Instructional materials are therefore objects
or things the teacher uses in the classroom while
teaching to ease off his teaching activities. Though not
all the problems in teaching-learning are solved but it
goes a long way in influencing the reality of teaching
and learning activities. Teaching aids eliminate the
abstract nature of science by concretizing the facts in
the lesson content.

Concept of Teaching Aids

The concepts of teaching aids have gone
beyond simple aids, instructional technology, and
media to communication and educational technology.
Instructional aids include those objects that are
commercially acquired or improvised by the teacher to
make conceptual abstraction more concrete and
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practical to the learner hence the relevant materials
utilized by the teacher during an instructional process
for the purpose of making the contents of the
instructions more practical and less vague.

Orakwe (2000) asserts that instructional media
are gradually finding their ways into the classroom
where modern and versatile teachers are exploiting new
ways of transferring learning to the younger generation
through the use of prints, visuals and audios or the
various combinations of these trios which make up all
we have in instructional media. Thus instructional
media are the information dissemination devices used
in the classroom for easy transfer of learning.

Ema & Ajayi (2004). Opined that instructional
materials creates change and progress only when the
teacher is knowledgeable and knows how to make use
of it thus portraying the professional attributes of the
teacher and the general knowledge or his creativity in
selecting, developing and using instructional materials
effectively. Effective communication is the outcome of
careful selection of appropriate medium or combination
of media available by an effective teacher. Hence an
instrument for accelerating the pace of all human
transformation, to shake — off inertia in people, achieve
mobilization and direct their productive forces in
improving their living condition. This shows the impact
of the teacher in influencing the future development
and growth of a learner. The success of using teaching
aids to meet the teaching objectives demands effective
use and communication skills of the teacher to satisfy
instructional delivery.

Kinds and Categories of Teaching Aids
Different instructional materials are available
to be used in teaching any subject effectively, but not

all topics require the same type and quality of materials.

These materials can be purchased, locally made, or
improvised or even imported when necessary for
effective instructional delivery. Adekeye (2008) listed
four major categories of instructional materials; visual
aid, Audio-visual aids, auditory aids and printed
materials. The criteria for classifying instructional
materials or teaching aids include the degree of
expertise/technical skills needed for production, nature
of the material, physiological parameter or sensory
modality, the place the material is produced and
miscellaneous characteristics. For effective
instructional delivery, instructional materials are
summarized under the following categories:

Projected and electronic materials

Non-projected materials

Phenomenal and manipulative materials.

PROJECTED AND ELECTRONIC MATERIALS
Projected and electronic materials are forms of
media which could be visual, audio and audio-visual in

nature that requires projection and electricity in their
use for teaching and learning situation. This can be
categorized into tape recorders/recording, radio, slide
projectors, over head projectors, Episcope video
cassette/video disc machine and computer instructional
system. The computer has been found to be the most
suitable and versatile medium for individualized
learning because of its immerse capacity as a data
processor used for different games by children. Nwoji
(2002) acknowledge three broad ways by which
computer contributes to teaching and learning situation,
these are mass instruction, individualized information
and group learning. More so, the computer technology
has made it possible for teachers and students to avail
themselves of interest facilities where they can obtain
needed information.

NON PROJECTED MATERIALS

Anyanwu (2003) asserted that non-projected
materials are those materials that do not require any
form of projection before they can be utilized. They
include chalkboard/board flip chart, specimen, model,
textual and non textual materials. Textual materials are
the print materials such as textbooks, journals,
periodicals, newspaper among others while the non-
textual materials include charts, chalkboards, films,
videotapes, audiotapes, relia, festivals and games. Esu
(2004) expressed that textual and non-textual materials
together assist the students in acquiring clear concepts
of subject matters as well as provides security for the
unprepared teacher and an escape hatch fro a teacher
who is instructing outside his field of specialization.
While specimens are the real objects or things a teacher
can use for effective teaching of science concepts; it
makes the science teachers work easier and more
participatory.

Phenomenal and Manipulative Materials

These are the community based resources that
promote teaching-learning of moral values and cultural
activities of the learners. Phenomena are instructional
situations such as features, resource persons and other
community resources that are directly apprehended by
the learner in direct contact with experiences that far
transcends volumes of recorded literature. Phenomena
are under-utilized because of time, finance, knowledge
of the teacher, inflexibility of the school time table and
other infrastructural problems. This class of teaching
aids or instructional materials deals mostly with the
affective domain but do not preclude the psychomotor
and cognitive domains. Manipulate materials are those
instructional materials which the learner handles
skillfully and expertly to bring about the desired
behavioral changes. They are very important in the
development of skills in professional training (Esu
2004). Manipulative materials promote complete
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mastery of the content materials and the specific
objectives. They form part of instructional and
performance evaluation. The greatest significance of
these materials is that they express the channel through
which the required learning takes place, hence cutting
across all aspects of skills development and mastery
learning. They are also vital for effective instructional
delivery because skills such as communication
patience’s and assertiveness are easily demonstrated,
learnt and observed through instructional games.

Principles and Requirement for the Selection of
Teaching Aids

Teaching aids are derived from various sources;
the professional teacher needs to note that every
instructional material has its definite unique strength in
teaching-learning situation. Furthermore through
effective communication, better teaching and faster
learning can be facilitated by careful selection and
skillful utilization of appropriate instructional materials
by the users. The availability of instructional materials,
teacher’s experience, and terms of preference and
volume of instructional should constitute intrinsic
consideration in selection of teaching aids. In spite of
these the following principles are guide in the selection
of teaching aids.

I. Instructional task: the behavioural objectives,
content learning activities and evaluation
instruments should be taken into consideration
by the teacher in the selection and development
of teaching aids.

Il. Target audience attributes: these include the
learners’ features, level of understanding, age,
physical skills, learner’s experiences and socio-
economic background.

[1l. The economy: the available resources,
technological ~ advancement,  degree  of
urbanization, economic climate of the society
where the materials will be utilized, feasibility
and acceptability of the selected teaching aids
are amongst the things considered in selection of
teaching aids.

IV. Environmental factors: This consists of available
educational infrastructure and educational
community such as people, equipped library,
laboratories,  workshops,  water  supply,
electricity and personnel.

V. Dynamic Variables: This includes the size of the
target audience, the classroom social climate,
sitting, viewing and listening arrangement,
available time space, teachers’ competence and
the desired level of learners’ response and
participation are to be seriously considered in
the decision, selection and development.

Bozimo (2002) advocated the following criteria in the
selection of teaching aids:

I Appropriateness  of  the
instructional objectives,

I Freedom of the content from bias,

Il Quality of the format, print, sound or
photography,

IV Degree of the quality and variety of the
materials,

\% Availability of the materials and how to
operate the materials,

VI  How reasonable the time and effort are for

both the students and the teachers.

materials  to

Guidelines and Requirement for the wuse of
Instructional Materials

Utilization to a large extent judges the value
of teaching aids by the degree in which it singly or
collectively satisfies the derived instructional needs.
Teaching aids are not ends in themselves but means of
attaining specific instructional functions. The ability of
the teacher to effectively utilize the available media
optimizes the attainments of instructional situation; this
varies with the level of utilization.

Anyawu (2003) identify three ways by which
the teacher should prepare for the use of teaching aids;
by previewing the material before they are brought to
the class, the operational level of the intended materials
and actual presentation. Thus, the basic guidelines and
requirements for utilization and use of instructional
materials in effective instructional delivery include the
following: Specification of objectives, Maximal fit
with instructional tasks, Preparation and preview,
Multidimensional presentation, Environmental
situation and Measure of outcomes.

Problems Associated with the use of teaching Aids

The use of teaching aids to facilitate learning
or instruction is not always the issue but how to use it
and its availability is the major problem. Teaching aids
are available in large quantity but how to make the best
instructional use of those available with the modern
innovation are grossly lacking and faced with a lot of
problems in its use by teachers. Some of the revealing
problems in the foregoing include: the teachers’
professional knowledge and technical know-how, time
constraints, financial constraints, poor maintenance
culture, environmental factors, unavailability of the
teaching aids.

Prospects of Teaching Aids

The importance of instructional materials lies
in the fact that abstract ideas and information expressed
in printed pages become tangible and concrete when
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they are translated or reflected in forms of instructional
materials and resources.

The implications of using teaching aids can be
summarized as follows:

They are used to explain points, create reality
and supply events, encourage active participation,
saves the teachers time, enables students to visualize or
experience something, facilitate different learning
styles, arouse learners interest, provides meaningful
and useful sources of information to teachers and
learners, development of continuity of reasoning and
coherence of thoughts, reduces verbalism or repetition
of words, promotes closer and effective communication
between the teacher and the learners.

Conclusion

The professional teacher who is curious of
effective instructional delivery sees teaching aids not as
a gadgets like textbooks, chalks, chalkboard but as
every necessary resources and objects which the
teacher develops and improvises for use in the process
of instructional delivery to concretize his lesson for
effective and more reliable understanding by the
learner about abstract concepts of his content.

Recommendation
In the view of the above the following
recommendation are made:
I. Teachers should endevour to make effective use
of teaching aids in all instructional delivery.

Il. The teachers should realize the need for
improvisation if the cost of purchasing is high.

I1l. The teacher should be conscious of the
sustainability of the kinds of resources used for a
particular subject area, topic, methodology and
the learner in question.

IV. Teachers should incorporate modern,
technological and local materials such as
computers, projectors, video recorder, visual
specimens and audiovisuals in teaching.

V. Development and selection or improvisation of
teaching aids could also be done concurrently

12/1/2010

with the students such as project or group
assignment in designing some gadgets of
learning.

VI. The use of resources should reflect aspect of
lifelong learning in order to ensure effective
application of knowledge in a hostilic manner.

VII. Schools should appeal to private sectors,
individuals, co-operate organizations and the
non governmental organizations to assist in
supplementing and  substituting  obsolete
education materials and learning aids like
projected and other software packages.

VIII. Teachers should develop positive attitude
towards the use and maintenance of the
materials available in their schools.

IX. Finally, school administrators should make
efforts in providing teaching aids or instructional
materials and monitor teachers in the process of
teaching and learning.
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Patterns of activation of Neosartorya fischeri and Talaromyces flavus ascospores in phosphate buffers (pH6
and 7) and in distilled water at temperatures 70°, 75° and 80°C.

N.J. Amaeze®and J.0. Ugwuanyi
1. Department of biological Sciences, University of Abuja, Gwagwalada, Abuja, Nigeria.
2. Department of Microbiology, University of Nigeria, Nsukka, Nigeria.

ngoziamaeze@yahoo.com.sg, jerryugwuanyi@yahoo.com

Abstract: Activation of ascospores of the two strains of N. fischeri designated E7 and 3C and two strains of T.
flavus designated 2E and 5A were studied at three different temperatures (70° ,75° and 80°C) in 0.1 phosphate
compared to enumeration in the haemocytometer. The optimum temperature/time for activation of N. fischeri (E7
and 3C) were75%50min or 80%30min in PB(pH7) and 75%30min or 80%10min in PB(pH7) respectively. For T.
flavus (5A and 2E) the optimum temperature/time for activation were 80°/150min in PB (pH7) and 80°/130min in
PB (pH®6) respectively. There are some very practical implications which can be drawn from these activation studies.
The heat processing schedule used to manufacture some types of fruit products may result in activation of dormant
mold ascospores. Low recoveries may indicate that the many spores were truly non-viable or that they are merely
highly dormant and could not be activated by our activation and cultural conditions and that the means for breaking
this dormancy remains to be discovered.

[N.J. Amaeze and J.O.Ugwuanyi. Patterns of activation of Neosartorya fischeri and Talaromyces flavus
ascospores in phosphate buffers (pH6 and 7) and in distilled water at temperatures 70°, 75° and 80°C.
Academia Arena, 2011;3(2):14-26] (ISSN 1553-992X). http://www.sciencepub.net.

Key words: Neosartorya fischeri, Talaromyces flavus, ascospores, yield, temperature

Introduction Several temperature/time combinations have
been used by scientists for activation. To determine

As with many other microbial spores, whether better recoveries could be achieved by using
ascospores of heat resistant fungi (HRF) possess a different periods and temperatures for activation, 10
dormancy that can be broken by heat treatment. Heat strains of Neosartorya were heated at 70° and 75°C
activation of ascospores to interrupt dormancy and for 30, 60, 90 and 120 min and at 85°C for 15, 30, 45
increase percent germination has become a common and 60min (Splittstoesser et al., 1993). The results
practice. Germination is the process by which a spore showed that 70°C for 30 and 60 min generally gave
is transformed from a dormant state of metabolic similar recoveries and that raising the temperature to
activity to one of high activity. Gillespy (1938) 75° and 80°C did not activate more spores. Eight of
obtained the highest percentage germination of ascospore suspension gave lower counts when heated
Byssochlamys fulva ascospores by heating at 75°C for longer than 15min at 80°C. Apparently 80°C was a
10min. Hull (1939) recognised that unheated temperature  where lethal activity occurred.
ascospores either do not germinate or do so Splittstoesser et al. (1969, 1970) reported similar
sporadically. Ascospores of Talaromyes flavus results using cultures of Byssochlamys. At 80°C, the
require heat activation for maximum outgrowth and counts were usually were lower than at 70°C
the time for activation was reduced as the heating indicating that this temperature was lethal for the
temperature increased (King and Halbrook, 1987). ascospores of many strains. It was concluded from
Neosartorya fischeri has also been reported to show these that 70°C was the optimal activation
enhanced ascospore germination when heat shocked temperature. Contrarily, Gillespy (1938) obtained the
prior to introduction into culture media (Beuchat, highest percentage of germination when a suspension
1986). of ascospores of B. fulva was heated for 10min at

75°C in potato-sucrose medium and Hull (1939)
found that activation was most extensive when
ascospores were heated for 10 min at 75 to 80°C.
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Rajashekhara et al. (1996) reported 80°C for 15-
30min as optimum heat activation temperature/time
combination for ascospores of a strain of
N. fischeri isolated from spoiled papaya fruit.

Studies on the breaking of dormancy of B. fulva
have shown an interaction between temperature of
heat shock and the nature of suspending medium
(Splittstoesser et al., 1970). The influence of the
suspending medium was less pronounced when the
spores were heated at higher temperatures (70° to
80°C). When spores in Concord grape juice were
heated at 60°C, activation was completed in 60min or
less, whereas heating in water for as long as 3hrs
produced no detectable increase in the viable count.
Activation was enhanced even more in solution
containing NaCl (Splittstoesser et al., 1972).
Another study carried out by Splittstoesser et al.
(1977) showed an interaction between temperature
and heating medium and species. Maximal activation
of B. fulva and N. fischeri var glaber ascospores were
obtained by heating at 70°C for 30min in grape juice;
in distilled water, 120 min were required for B. fulva
while only 1% of the N. fischeri ascospores were
activated. The effect of pH on activation was also
studied by Splittstoesser et al. (1972) using HCI-
NaCl (O.1N each) solution adjusted with 6N NaOH.
Relatively small differences had a major effect;
raising the pH only 0.4 units from 1.0 to 1.4 resulted
in almost a 90% decrease in number of spores
activated. Above pH 1.6, viable counts were similar
to water controls indicating that activation no longer
was benefited.

In an experiment carried out by Beuchat (1986)
on activation it was shown that different species and
also different strains within the same species might
require different treatment times and temperatures to
achieve maximal activation. The ascospores of
Byssochlamys spp exhibited considerable difference
compared to ascospores of T. flavus and N. fischeri.
While activation of B. nivea and B. fulva ascospores
was achieved within 30 min at 70°C and 75°C
followed by complete inactivation at 90min, a large
percentage of ascospores of Talaromyces and
Neosartorya were not activated even though they
were viable. This was true even when ascospores
were heated for as long as 120 min. The optimum
temperatures tested for two strains of T. flavus
NFPA-2 and CBS317-63 were 85°C for 15-30 min or
80°C for 3 45-120 min for NFPA-2 and 3 90-120 min
for CBS317-63. The optimum temperature for
activating the third strain of FRR-1265 was 70°C for
45 min. For the three strains of N. fischeri FRR-1833,
FRR 2334 and 110483, ascospores of strain FRR-
2334 required the highest temperatures for activation.
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Maximum activation occurred only at 85°C for 15-
105 min. Heating at 70° and 75°C failed to activate
ascospores of this strain. Strain FRR-1833 behaved
somewhat differently in that all test temperatures (70°,
75°, 80° and 85°C) activated ascospores in a similar
fashion. Likewise, ascospores of strain 110483 were
activated similarly at all temperatures. However,
treatment at 85°C for 3 45 min caused a rapid decline
in viable ascospores. Ascospores heated at 70° 75°
and 80°C for longer than 45 min lost viability, but at
a much slower rate than at 85°C.

Repeated activation trials conducted on three
ascospore crops showed marked differences between
crops as well as between strains of Neosartorya to
the same activation treatment (Splittstoesser et al.,
1993). Crop 1 ascospores were harvested from
cultures grown 3-4 weeks at 30°C on oatmeal agar
and stored in water at 5°C after harvest and
sonication that lasted for 2min. Crop 2 ascospores
were grown on a medium containing Bacto malt
extract (pH5.5) and harvested after 30 days
incubation at 30°C. The ascospores were stored at —
15°C after 20 min sonication. Crop 3 ascospores were
treated in a manner identical to the crop 2 ascospores
except that the cultures were grown on oat meal-
wheat germ agar. Crop | of N. fenelliae yielded
recoveries that were ten fold higher than crops 3.

Materials and Methods
Production and harvesting of ascospores

The fungi used in this study were isolated from
soils of south eastern/middle belt in Nigeria were
identified as N. fischeri and T. flavus according to the
methods described by Amaeze et al. (2010). Two
strains were selected for each and designated as E7
and 3C for N. fischeri and as 5A and 2E for T. flavus.
The test fungi were grown on potato dextrose agar in
500ml capacity universal bottles. The cultures were
incubated at room temperature (28°-30°C) for 30 days
to ensure ample time for ascospore formation and
maturation. To harvest ascospores at the end of the
incubation, slants were flooded with sterile deionized
water and asci and/or cleistothecia were scrapped off
the culture surface with sterile wire loop. The
cleistothecia / asci suspension prepared were treated
to release free ascospores using a Virsonic model 16-
850 cell disrupter (The Virtis Company Gardiner
New York). The suspensions were filtered. The
suspensions were separately sonicated in a sterile
50ml beaker while being cooled by ice at 0-2°c with a
5 min treatment of 60w to disrupt the asci and
cleistothecia and release the free ascospores using a
Virsonic model 16-850 cell disrupter (The Virtis
Company Gardiner New York). The suspensions
were filtered separately through sterile glass wool to
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remove hyphal fragments. After this, the ascospore
suspensions were stored in sterile 0.2cm (diameter)
glass beads in 50mls capacity universal bottles. The
ascospore suspensions were stored at 4°C in the
refrigerator.

Enumeration of ascospore

Direct microscopic counts were determined with
a haemocytometer. Ascospores were readily
recognizable and countable at 40-fold magnification.
Direct microscopic counts were taken and total
ascospore population/ml of sample was determined
as described in the manual of haemocytometer.

Determination of optimum activation temperature
and time

The temperature and time necessary for
activation of ascospores were determined by a
modification of the method described by Beuchat
(1986). Phosphate buffers (PBs), pH 6 and 7 and
distilled water adjusted to 70° 75° or 80°C (9.9mls
each) were inoculated with 0.1ml of the counted
ascospores and completely dispersed by vigorous
shaking. Samples were withdrawn from the
continuously agitated suspension at 20min intervals
over a period of 120min. Following activation,
appropriate decimal dilutions were made in sterile
water in test tubes maintained at room temperature.
0.1ml of the appropriate dilution was withdrawn and
plated out by pour plate method using single strength
potato dextrose agar (PDA). Incubation was carried
out for 3-5 days and colonies were counted.

Results

Total count of ascospores (haemocytometer count)
Standardized ascospores population for each test
organism is shown on Table 1.

Table 1 Haemocytometer counts of ascospores/ml

Isolate No of ascospores /ml
N. fischeri (E7) 1.1 x 10°/ml

N. fischeri (3C) 8.2 x 10"/m1

T. flavus (5A) 5.8 x 10 '/m1

T. flavus (2E) 1.3x 10" /m1

Activation Profile

Pattern of Activation of N. fischeri (E7)
Ascospores in 0.1 M Phosphate Buffers (pH6 And
7) and Distilled Water at 70°C.

The pattern of activation of ascospores of E7 at
70°C is shown on fig 1 (and appendix 1 table i).
Activation profiles were similar in all media and all
the curves showed considerable fluctuations in viable
population count. There was no indication of spore
inactivation and heating for long periods (up to
150min) did not have any obvious effect on viable
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ascospore recovery except in distilled water. After
heating for 70min in distilled water, the recovery of
viable ascospore remained lower than the number
obtained at 70min though irregular for the rest of the
heating period. A comparison of direct microscopic
ascospores count (table 1) with ascospore count as
determined on PDA (appendix 1) revealed that the
recovery of viable ascospores was low at this
temperature. The highest number of viable
ascospores (1.6 x 107) recovered following activation
in PB (pH 6) after 130 min was only 15% of the
population obtained in direct (microscopic)
ascospores count. The heating medium appeared to
have considerable impact on activation.  Peak
activation was attained earlier in distilled water than
in the phosphate buffers where it was difficult to
point at sharp peak activation. In PB (pH 6) the
highest viable count was recorded after 130min of
heating.

Pattern of Activation of N.fischeri (E7) Ascospores
in 0.1M Phosphate Buffers (pH 6 and 7) and
Distilled Water at 75°C.

The effects of heat at 75°C on ascospores of N.
fischeri (E7) suspended in buffers, PB (pH 6 and 7)
and distilled water for a period of 150min are shown
in fig 2 (and on appendix 1 table ii). Peak activation
was rapidly achieved after 50min in the phosphate
buffers (fig 2). In water, the peak count of
recoverable spores was recorded after 70min. A
substantial increase in viable count was noticed at
75°C relative to 70°C. A higher peak recovery of 3.6
x 10" cfu/ml was obtained compared to 1.6 X
10’cfu/ml obtained at 70°C (an 18% increase). Peak
population obtained at this temperature represents
33% of the total spores as counted in direct
microscopy. The effect of the heating medium on the
activation of ascospores was significant at this
temperature as higher recoveries were obtained in the
buffers than in distilled water. The profiles of
activation in the phosphate buffers were similar. The
population of viable counts declined after 50min
probably due to spore inactivation. In water, lower
counts were recorded after 70min. After 70min there
were slight fluctuations in all the heating media

Pattern of Activation of N. fischeri (E7)
Ascospores in 0.IM Phosphate Buffers (pH 6 and 7)
and Distilled Water at 80°C.

The pattern of activation temperature to 80°C is
shown in fig 3 (and on appendix 1 table iii). Raising
the activation temperature did not significantly
increase the percentage recoveries (appendix 1).
Optimum activation leading to recovery of 3.6 X
10ascospores /ml was achieved in PB (pH7) after
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30min which is comparable with the highest number
obtained at 75°C in PB (pH7) after 50min of heating
(table ii and fig 2). Thus the optimum
temperature/time for activation of E7 is 75°C/ 50min
or 80°C/ 30min in PB (pH 7). The effect /importance
of heating medium on recovery of ascospores was
apparent at 80°C as higher recoveries were obtained
in the phosphate buffers that in distilled water. There
was also a rapid reduction in viable counts in the
phosphate buffers whereas in water reduction was
gradual even though lower counts were recorded.
The decline in counts of viable ascospores obtained
after 30min in PBs and 50min in water was probably
due to ascospore inactivation. The same was the case
at 75°C and at 70°C. The highest recovery of
ascospores made was low at 33% compared to the
direct microscopic count.

When figs 1,2 and 3 were compared, it was clear
that the fluctuations in the population of viable

ascospores recovered reduced with increasing
temperature
Pattern of Activation of N. fischeri (3C)

Ascospores in Phosphate Buffers (pH 6 And 7)
and Distilled Water at 70°C.

The pattern of activation of N. fischeri (3C)
ascospores at 70°C is as shown in fig 4 (and on
appendix 1 table iv). Recovery of viable ascospores
fluctuated considerably for the duration of the
activation. At 70°C, the composition of the heating
medium affected the activation profile. Highest
recoveries of viable ascospores were obtained in PB
(pH6) followed by recoveries in PB (pH7) and the
least in distilled water (Table iv). There was no
indication of spore inactivation and heating for long
periods of up to 130min did not seem to have any
effect on viable ascospore recovery. Ascospore
recovery was very low at this temperature. The
highest viable count of spores (7.7 x 10°ml)
represents only 9% of the direct microscopic count
(8.2 x 10"/ml)

Pattern of Activation of N. fischeri (3C)
Ascospores in 0.IM Phosphate Buffers (pH6 and 7)
and in Distilled Water at 75°C.

The pattern of activation of N. fischeri (3C)
ascospores at 75°C is illustrated in fig 5 (and on
appendixl table v). Raising the activation
temperature from 70°C to 75°C increased the
recovery/activation of ascospores by 3%. The highest
recovery of viable count was 9.9x10°ml in PB (pH?7)
after 30min. This represents only 12% of the direct
microscopic count. In PB (pH6) and water, peak
recoveries were obtained after 50min. Thus raising
the activation temperature by 5°C did not only
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achieve higher yields of ascospores but also reduced
the time at which the peak viable counts were
recorded (at 70°C the highest count of 7.7x10%ml
was recorded after 90min of heating).

The profiles were slightly irregular due to
fluctuations in viable population count. For each
curve, the count dropped after each peak count
probably due to spore inactivation.

Pattern of Activation of N. fischeri (3C)
Ascospores in Phosphate Buffers (pH6 and 7) and
Distilled Water at 80°C.

The pattern of activation of N. fischeri (3C)
ascospores at 80°C is shown in fig 6 (and on
appendix 1 table vi). Peak activation was rapidly
achieved in the three media after a shorter period of
10min. This was followed by a decline in viable
ascospores count probably due to spore inactivation.
The curves were however irregular due to fluctuation
in the viable count. The highest viable ascospore
count for N. fischeri (3C) was 1.0x10" at 80°C and
was obtained after 10min (Table vi). This represents
only 12% of the total haemocytometer count as was
obtained at 75°C. Least recovery was obtained in
distilled water followed by PB (pH6), while PB (pH7)
had the highest recovery. The highest viable
ascospores counts were less than the numbers
obtained at 75°C in water and PB (pH6).

From the results, the optimum temperature/time
for activation of N. fischeri ascospores (3C) was
80°C/10min in PB (pH7) or 75°C/30min in PB (pH7).
The peak counts were similar at these
temperature/time combinations.

Pattern of Activation of T. flavus (2E)Ascospores
in Phosphate Buffers (pH7 and 6) and Distilled
Water at 70°C.

The profile for activation of T. flavus (2E)
ascospores at 70°C is shown in fig 7 (and on
appendix 1 table vii). It is remarkable to note that
after 10min of heating in the three media, there were
no colony forming unit (cfu) probably due to the
absence of activated spores. The number of viable
spores (cfu) fluctuated considerably throughout the
heating period. The highest ascospores recoveries
achieved for T. flavus (2E) at 70°C was 1.4x 10" in
PB (pH6) and distilled water after 150min and
110min respectively. This number is just 0.01% of
the direct microscopic count. The effect of pH was
observed at this temperature as lowest recoveries
were obtained in PB (pH7).
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Pattern of Activation of T. flavus (2E) Ascospores
in Phosphate Buffers (pH7 and 6) and Distilled
Water at 75°C.

The pattern of activation of ascospores (2E) at
75°C is shown in fig 8 (and on appendix 1 table viii).
Increasing the activation temperature from 70° to
75°C resulted in greater yields/recovery of viable
ascospores especially after 90min when recovery
sharply increased (fig 8). The cfu increased with
activation period and continued for the duration of
the activation study. The highest cfu was recorded
after 190min in PB (pH6) as 6.0 x 10*spores/ml. This
however represents only 0.05% of the direct
microscopic count. Better yields were obtained in PB
(pH6) than distilled water and PB (pH7) indicating an
influence of pH on activation. No viable spore was
obtained after 10min of heating at 75°C as was the
case following activation at 70°C showing that no
spore activation had occurred.

Pattern of Activation of T. flavus (2E) Ascospores
in Phosphate Buffers (pH6 and 7) and Distilled
Water at 80°C.

The pattern of activation of ascospores (2E) at

80°C is shown on fig 9 (and on appendix 1 Table ix).

When the activation temperature was increased to
80°C, the recovery of viable ascospores increased
drastically compared to the results obtained at 70°C
and 75°C. There was a ten thousand percent increase
on the population obtained at 75°C and 70°C. This
shows that temperature rather than time and heating
medium composition is the principal component in
activation of T. flavus ascospores. Activation was
higher in the phosphate buffers (pH6 and 7) than in
distilled water. Optimum temperature/time for
activation of T. flavus ascospores (2E) was
80°C/150min in PB (pH7). Recoveries were however
low compared with the haemocytometer count. The
highest cfu obtained in the experiment (1.7 x 10’ in

PB (pH7) is only 14% of the direct microscopic count.

The three curves in fig 9 followed a similar pattern
showing physiologic uniformity. There was a gradual
increase to peak counts followed by rapid decline in
viable counts in three heating media. Beyond 170min
in buffers and 150min in water inactivation of
ascospores started.

Pattern of Activation of T. flavus (5A) Ascospores
in Phosphate Buffers (pH7 and 6) and Distilled
Water at 70°C.

The effects of heating ascospores of T. flavus
(5A) in buffers, PBs (pH6 and 7) and distilled water
for periods of time ranging to 150min at 70°C are
shown in fig 10 (and on appendix 1 Table x). The
curves on fig 10 were irregular due to fluctuations in
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viable population counts. The highest viable count
obtained for T. flavus ascospores (5A) at 70°C was
2.4 x 10* in distilled water after 150min, which is
only 0.04% of the direct miscroscopic count. The
viable counts obtained in water and PB (pH6) was
comparable. Lowest recoveries were obtained in PB
(pHT7). As was obtained with ascospores of T. flavus
(2E) there was no cfu observed on PDA plates until
after 30min of heating in the three media at 70°C.

Pattern of Activation of T. flavus (5A) Ascospores
in Phosphate Buffers (pH7 and 6) and Distilled
Water at 75°C.

The pattern of activation of ascospores of T.
flavus (5A) is shown in fig 11 (and on table xi).
Ascospores of T. flavus (5A) responded faster to heat
than the ascospores of T. flavus (2E). Raising the
activation temperature from 70°C to 75°C resulted in
greater yields (10% increase) of viable ascospores of
T. flavus (5A) (Table xi). The highest viable count
achieved for T. flavus (5A) at 75°C was 8.0 x 10* in
PB (pH6) which represents only 0.1% of the direct
microscopic count, followed by 6.5 x 10* in PB (pH?7)
and the least in distilled water. At 75°C the buffers
enhanced activation. Although the cfu fluctuated
slightly counts increased with activation period.

Pattern of Activation of T. flavus (5A) Ascospores
in Phosphate Buffers (pH6 And 7) and Distilled
Water at 80°C.

The pattern of activation of T. flavus ascospores
(5A) is illustrated in fig 12 (and on appendix 1 Table
xii). Recovery of viable ascospores obtained at 80°C
was very high compared to the results obtained at 70°
and 75°C. There was over a ten thousand percent
increase on the population obtained at 70°C and over
a thousand percent increase on the population
obtained at 75%. However recoveries were low when
compared with the direct microscopic count. The
highest cfu obtained was 1.46 x 10 in PB (pH6) after
130min that represents 25% of the direct microscopic
count. Even though the curves were slightly irregular
due to fluctuations in viable counts (fig 12) there was
a gradual increase to peak counts followed by a
decline in viable counts in three heating media. This
shows physiologic uniformity of ascospore
population in this specie. Higher recoveries (1.46 x
10" and 1.38 x 10') were obtained in the phosphate
buffers pH6 and 7 respectively compared to the peak
recovery of 1.29 x 10 in distilled water. Optimum
temperature/time for activation of T. flavus (5A) was
180°C/130min in PB (pH6). Beyond 130min in
buffers and 110min in water rapid inactivation of
ascospores started.
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Discussion

Repeated activation trials conducted on the
ascospores of the four test isolates showed that
dormacy of ascospores can be broken by heat and
also marked differences in temperature/time
combination for optimum recovery of ascospores.
This is as a result of interactions between temperature,
heating medium and specie/strain. This agrees with
the findings of Beuchat, 1986; Splittstoesser et al.,
1993; Splittstoesser et al., 1969, 1970 and 1977. The
optimum temperature/time schedules for activation of
N. fischeri (E7 and 3C) were 75°C/50min or
80°C/10min and 75°C/30min or 80°C/10 min
respectively in PB (pH 7.0). Beuchat (1986) and
Suresh et al. (1996) have reported that heating of
ascospores of different strains of N. fischeri in
phosphate buffers of pH 7.0 at 75°C for 15 to 60 min
or at 80°C for 15 min was optimum for activation of
ascospores. Rajashekhara et al. (1996) have also
reported a similar schedule of 15-30min at 80°C as
optimum heat activation temperature/time schedule
for ascospores of a strain of N. fischeri. For T. flavus
(5A and 2E) the optimum temperature/time schedules
for activation were 80°C/150min in PB (pH 7.0) and
80°C/130min in PB (pH6.0). At 70° and 75°C, a very
large percentage (> 99%) of the ascospores of T.
flavus (2E) were not activated to the extent that they
would not germinate and form colonies on PDA until
after 10min. For T. flavus (5A) ascospores heating for
30min at 70°C failed to activate ascospores. In
Beuchat’s work (1986) a similar behaviour and
temperature/time schedule for activation of T. flavus
strains NFPA-2 and CBS317-63 were noticed. This
pattern of behaviour exhibited by ascospores of T.
flavus marks its extraordinary resistance to heat
compared to those of N. fischeri.

The general low yield of ascospores of N. fischeri
and T. flavus compared to enumeration in the
haemocytometer has also been reported by
Splittstoesser et al. (1993). The non-uniform
response of ascospores to heat shows heterogeneity in
physiology in the ascospores. The low recoveries did
not appear to be related to the strain or specie of the
isolates. Low recoveries may indicate that the many
spores were truly non-viable and thus do not have the
potential to produce new vegetative growth. The
other possibility is that they are merely highly
dormant could not be activated by our activation and
cultural conditions and that the means for breaking
this dormancy remains to be discovered.

There are some very practical implications
which can be drawn from these activation studies.
The heat processing schedule used to manufacture
some types of fruit products may result in activation
of dormant mold ascospores. Data presented here
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from a limited number of strains nevertheless
demonstrate a wide range of temperature/time
combinations necessary for heat activation. This
range encompasses processing schema necessary to
achieve desired sensory characteristics while also
inactivating microorganisms with less heat resistance.
Thus, heat processing may also guarantee activation
of ascospores of some strains of heat resistant molds.
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Appendix 1
Table i: Population count (x 10°cfu™) in different treatment media for N. fischeri ascospores (E7) at 70°C.

Treatment time PB(pH6) PB(pH7) Distilled water
10min 13 14 12
30min 13 13 13
50min 13 12 13
70min 15 13 15
90min 12 14 11
110min 15 13 12
130min 16 14 14
150min 15 14 11

Table ii: Population count (x 10°cfu™) in different treatment media for N. fischeri ascospores (E7) at 75°C.

Treatment time PB(pHS6) PB(pH7) Distilled water
10min 11 15 13
30min 20 22 15
50min 35 36 13
70min 22 20 20
90min 16 15 15

110min 14 10 13
130min 13 11 15
150min 15 1 1

Table iii: Population count (x 10°cfu™) in different treatment media for N. fischeri ascospores (E7) at 80°C.

Treatment time PB(pH6) PB(pH7) Distilled
water
10min 18 20 10
30min 33 36 15
50min 23 13 20
70min 13 13 18
90min 13 12 16
110min 12 11 12
130min 11 10 7
150min 10 10 5
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Table iv: Population count (x 10°cfu™) in different treatment media for N. fischeri ascospores (3C) at 70°C.

Treatment time PB(pH6) PB(pH7) Distilled water
10min 60 50 58
30min 67 60 56
50min 76 64 57
70min 70 66 50
90min 77 66 55

110min 75 70 53
130min 77 68 51

Table v: Population count (x 10°cfu™) in different treatment media for N. fischeri ascospores (3C) at 75°C.

Treatment time PB(pH6) PB(pH7) Distilled water
10min 74 61 70
30min 78 99 61
50min 94 70 79
70min 77 59 52
90min 71 57 56

110min 52 55 53
130min 68 54 56

Table vi: Population count (x 10°cfu™) in different treatment media for N. fischeri ascospores (3C) at 80°C.

Treatment time PB(pH®6) PB(pH7) Distilled water
10min 92 100 71
30min 66 78 48
50min 72 75 36
70min 50 73 50
90min 50 75 29

110min 38 47 22
130min 40 62 21

Table vii: Population count (x 10°cfu™) in different treatment media for T. flavus ascospores (2E) at 70°C.

Treatment time PB(pH6) PB(pH7) Distilled water
10min - - -
30min 12 2 4
50min 9 2 7
70min 6 1 13
90min 7 1 12
110min 9 4 14
130min 11 5 11
150min 14 4 13
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Table viii: Population count (x 10%cfu™) in different treatment media for T. flavus ascospores (2E) at 75°C.

Treatment time PB(pH6) PB(pH7) Distilled water
10min - - -
30min 4 2 1
50min 5 2 1
70min 13 3 5
90min 18 10 1

110min 21 13 14
130min 51 32 30
150min 51 35 37
170min 57 30 35
190min 60 32 37

Table ix: Population count (x 10°cfu™) in different treatment media for T. flavus ascospores (2E) at 80°C.

Treatment time PB(pH6) PB(pH7) Distilled water
10min 4 12 1
30min 28 22 29
50min 40 32 46
70min 104 46 92
90min 116 97 97

110min 129 11 95
130min 149 135 139
150min 152 177 133
170min 151 146 85
190min 144 87 10
210min 45 49 1

Table x: Population count (x 10°cfu™) in different treatment media for T. flavus ascospores (5A) at 70°C.

Treatment time PB(pH6) PB(pH7) Distilled water

10min - - -

30min - - -

50min 10 10 14
70min 11 4 12
90min 16 12 16
110min 20 6 20
130min 17 10 21
150min 14 10 24

Table xi: Population count (x 10°cfu™) in different treatment mediafo T. flavus ascospores (5A) at 75°C.

Treatment time PB(pH6) PB(pH7) Distilled water
10min 5 5 9
30min 11 16 19
50min 12 13 14
70min 22 12 19
90min 30 25 27

110min 28 28 38
130min 41 63 30
150min 80 65 32
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Table xii: Population count (x 10°cfu™) in different treatment media for T. flavus ascospores (5A) at 80°C.

Treatment time PB(pH6) PB(pH7) Distilled water
10min 11 10 3
30min 12 13 7
50min 12 17 14
70min 57 40 25
90min 58 52 97

110min 85 83 29
130min 14 38 92
150min 45 99 59
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ABSTRACT: This cross sectional survey was designed to ascertain the pattern of adverse drug reaction observed
by resident doctors in the course of their training in different specialty of Medicine and Surgery. The survey was
carried out via structured questionnaires administered to 350 respondents between June and November 2007 in 4
tertiary health centers in Nigeria (Lagos University Teaching Hospital, Lagos State University Teaching Hospital,
University of Benin Teaching Hospital and Irrua Specialist Teaching Hospital respectively). Result showed that 305
(92.4%) of the respondent observed adverse drug reaction in the course of their training. 164 (49.7%) and 82 (24.8%)
of the cases were severe and mild adverse reactions respectively. The pattern of systemic involvement in adverse
drug reaction revealed that dermatological involvement were more pronounced (27.8%) while the least involved
system was the musculoskeletal system (5.9%). Conclusively, there is need to pay greater attention to adverse drug
reaction monitoring as this will enhance better case management of patients.

[Iribhogbe O.1, Agbaje E.O. Pattern Of Adverse Drug Reaction Observed By Resident Doctors In Tertiary
Health Centers In Nigeria. Academia Arena, 2011;3(2):58-61] (ISSN 1553-992X). http://www.sciencepub.net.

Key Words: Adverse Drug Reaction, Systemic Involvement, Monitoring, Pharmacovigilance.

INTRODUCTION

In an attempt to reduce drug-related morbidity
and mortality, researchers have begun to study
clinicians’ ability to detect and treat ADRs (adverse
drug reactions). Large-scale studies have shown that
clinicians taking care of in-patients detect only 5%-—
15% of drug-related events in hospitals without
systematic surveillance systems (Classen et al., 1991;
Bates et al., 1995). In contrast, reports from intensive
care settings indicate that the presence of a pharmacist
on rounds decreases the rate of preventable ADRs by
helping to intercept errors as well as unrecognized
events (Leape, 1991). These studies have served as the
basis for justifying the cost of a pharmacist present on
intensive care unit and medical ward rounds in many
institutions. The few published studies that have
documented the significance of ADRs in the
emergency department setting (Raschetti et al., 1999;
Tafreshi et al., 1999; Hohl et al., 2001; Malhotra et al.,
2001) have not assessed the performance of emergency
physicians as well as resident doctors in recognizing
such events. This is important because most health
institutions in the developing world are not equipped
with systematic ADRs surveillance systems and do not
have the funding available for a pharmacist to be on
call 24 hours a day in 7 days a week for the purpose of
screening high-risk patients. Given the frequency of
ADRs in the Hospital setting, it is critical to understand
performance of resident doctors in detecting ADRS in
tertiary health institutions particularly in the developing
world in order to improve the quality of care and
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procure screening tools to help resident doctors in this
difficult task.

MATERIALS AND METHODS

Study Area: The study involved four tertiary
health institutions in urban centers of Edo and Lagos
States of Nigeria (two from each State) involved in the
residency training programme. Edo State with an
estimated population of 5.4 million (NPC, 2007) is
located in the south-south geopolitical zone of Nigeria.
It has four tertiary health institution involved in
residency training. Lagos State with an estimated
population of 9.1 million according to the 2007 census
figure released by the National Population Commission
(NPC), has four tertiary health centers involved in
residency training.

Study Population: The study population
consists of medical doctors undergoing residency
training in different fields of medicine and surgery.

Study Design: This is a cross-sectional study
evaluating the pattern of adverse drug reactions
observed by resident doctors in course of their training
and practice.

Sample Size Estimation: The prevalence of
adverse drug reactions in developing countries is
between 10-30%. Adverse drug reaction report from
the south-south, south-west and north-central
geopolitical zone is 39%, 22% and 22% respectively
(Isah, 2007). Hence sample size was determined using
the formulae N = Z?Pq/d® where Z = confidence
interval 95% = 1.96, P = prevalence = 30% = 0.3, q =
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1-p = 1-0.3, d = absolute sampling error of 5% = 0.05.
Statistically calculated minimum sample size is
approximately 350.

Sampling Technique: From four tertiary health
centers involved in residency training in each state, two
centers were selected by random sampling technique
using balloting by non-replacement method. The
centers are; University of Benin Teaching Hospital
(UBTH) and Irrua Specialist Teaching Hospital (ISTH)
in Edo State; Lagos University Teaching Hospital
(LUTH) and Lagos State University Teaching Hospital
(LASUTH) in Lagos State respectively.

Instruments/Method of Data Collection: 350
open and fixed alternative structured questionnaires
were used in this study. The questionnaires were
serially numbered and distributed to the study
population between June and November, 2007.

Data Analysis: Data generated were manually
reviewed for accuracy and then fed into a central data
base. Data was analyzed using statistical soft ware
package SPSS 16. Proportions, tables and bar charts
were used to present analyzed data.

RESULTS

The mean age of the respondents who
participated in the study was 32.59+3.86 years. 202
(61.2%) and 128 (38.8%) of the respondents were
males and females respectively Results shows that 305
(92.4%) of the respondent observed adverse drug
reaction in the course of their training and practice. 164
(49.7%) of the observed cases were severe, 72 (21.8%)
of the cases were moderate while 82 (24.8%) were mild
adverse reactions (Table 1). Antimalarials (27.4%) and
antibiotics (23.1%) were more commonly implicated in
the observed adverse drug reaction by resident doctors.
Penicillins 30 (6.2%), sulfadoxine-pyrimethamine
combination (Fansidar) 64 (13.3%) and septrim 77
(16%) appear to be the most commonly implicated
drug in adverse drug reaction observed by the resident
doctors.  Dermatological manifestation (27.8%) of
adverse drug reaction appears to be the most frequently
observed ADRs. This is closely followed by
gastrointestinal manifestations (14.5%) and
cardiovascular manifestations respectively (14.2%) as
shown in (Figure 1).
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m Gastro-intestinal m Dermatological

Figure 1: Frequency of systemic involvement in observed adverse drug reactions
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Table 1: Severity of Adverse Drug Reactions Observed by Respondents’

Severity of ADR Frequency Percentage (%)
Mild 82 24.8

Moderate 72 21.8

Severe 164 49.7

No Response 12 3.6

Total 330 100

Table 2: Summary of Drugs Implicated in Observed Adverse Reaction

Drugs Frequency Percentages (%0)
Antibiotics 111 23.1
Analgesics 5 11
Anticancers 17 3.5
Anticonvulsants 8 1.7
Antihypertensives 4 0.8
Antimalarials 132 27.4
Others 204 42.4
Total 481 100
DISCUSSION dermatological manifestation of ADRs observed by

Medical science has progressed a lot in recent
years, but this development has led to a new group of
diseases called the iatrogenic diseases. While most
patients derive far more benefit than harm, a proportion
of them experience adverse drug reactions (ADRS)
from the use of the medicines at recommended doses
and frequencies. In this study, 92.4% of resident
doctors in Nigeria have observed adverse drug
reactions in patients during the course of their training
and practice. Adverse reaction observed ranged from
mild to severe reaction which accounted for 49.7% of
observed cases. The prevalence of adverse drug
reaction in Nigeria ranges from 22-39% in the different
geopolitical zones of the country (Isah, 2007).
However, data on the pattern of presentation is quite
scanty. In our study the most common pattern of
presentation observed by resident doctors is
dermatological manifestation accounting for 27.8% of
observed cases. This is in consonance with the findings
of Mbuagbaw et al., (2008) in a retrospective
Cameroon study which revealed that mucocutaneous
eruptions accounted for 60.7% of adverse drug
reactions. The drugs most commonly implicated in this
study was the sulphonamide groups of drugs which
also agrees with the findings of our study which
showed that sulfadoxine-pyrimethamine combination
and septrim (sulfamethoxazole-trimethoprim)
accounted for 13.3% and 16% of adverse drug
reactions. The incidence of mucocutaneous drug
reactions varies form 6-15 % (De Swarte, 1984) and
has been reported to be as high as 30 % (Jick, 1984).
Because the skin has limited number of morphological
reactions to drugs, it may be sometimes difficult to
determine the offending drug. Our findings on
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resident doctors are similar to those of Nnoruka et al.,
(2006) in Nigeria who reported cutaneous drug
eruptions as the most common ADRs. Cardiovascular
diseases (CVDs) remain a leading cause of morbidity
and mortality world wide. Over 30% of all the deaths
every year are attributed to CVDs (Bonow et al., 2002).
Cardiovascular medications have been cited as one of
the most common classes of drugs associated with
medication errors and adverse drug reactions, which
need to be monitored from time to time (LaPointe and
Jollis, 2003). The adverse drug event (ADE) prevention
study group reported that odds ratio (OR) of severe
ADEs with cardiovascular medication was 2.4 times
that of other medications (Lesar et al., 1997). In our
study, cardiovascular manifestation (14.2%) was the 3"
most common presentation of ADRs as observed by
resident doctors in Nigeria. This may have resulted
from the use of cardiovascular drugs or cytotoxic drugs.
According to our findings antimalarials (27.4%) and
antibiotics (23.1%) were commonly implicated in
ADRs as reported by resident doctors who have
observed and managed cases of ADRs in the course of
their training and practice in Nigeria.

CONCLUSION

Conclusively, adverse drug reaction is a
common occurrence in medical practice in Nigeria.
Dermatological manifestations in form of skin
eruptions are the most frequently observed presentation
by resident doctors. Hence, there is need for constant
training and retraining of medical practitioners in other
to enhance efficient drug surveillance and proper
management of ADRs.
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Abstract: France physicist G. Lochak has
pointed out that Bell’s inequality results
from classical probability theory, and
thereby the experiments about Bell’s
inequality in 20 century only another
indication that quantum probabilities are
different from classical probabilities; which
has nothing to do with locality. Herein, a
new experiment for judging if locality is
true in micro processes is provided.

Consider a source that emits pairs of
electrons and two electrons of each pair fly
off in opposite directions accurately, so that
two beams facing each other are formed.
Now, let each one of the above beams
undergo a double slit diffraction process
respectively, such that an electron in one
beam passes through one slit if and only if
its mate passes through the corresponding
slit. Let the right two slit open
simultaneously, while the left two slit open
in turn. Then, we can know indirectly which
slit a right electron passes through from the
action of its mate. According to locality, the
diffraction pattern in right ought to be
unchanged while on the basis of quantum
mechanics it must vanish.

| predict that the result of this experiment
will be favorable to locality.

Keywords: Bell’s inequality; classical
probability theory; locality; G. Lochak;
double slit diffraction process
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Chemical composition and antibacterial activity studies on calli of Fagonia arabica L.
Eman, A. Alam*; Gehan, H. Amin**; Yassin, M . EIAyouty** and Mohamed, S. Abdel-Hady*

*, Botany Department, National Research Centre, Dokki,Giza, Egypt.
** Botany Department, Faculty of Science, Zagazig University, Egypt.

Abstract: Callus cultures obtained from leaf, hypocotyle and terminal bud explants of Fagonia spp. (Fagonia
arabcia, Fagonia indica and Fagonia bruguieri) were studied. This study revealed that leaf of F. arabica was the
most suitable explant to induce calli especially on MS medium supplemented with 5mg/l kinetin + 1 mg/l NAA,
this medium gave the highest percentage of calli induction, while the highest amount of calli was obtained using
5mg/l kinetin + 1 mg/l 2,4-D after six weeks, while MS medium supplemented with 6 mg/l kinetin+ 2 mg/l NAA
represented the maintenance medium for giving large amount of yellow healthy calli after four weeks. The best
sucrose concentration for obtaining the highest amount of both callus fresh and dry weights is 40 g/l. Maximum
growth rates of this callus on both solid and liquid media was recorded after 20 and 10 days respectively.
Preliminary phytochemical screening on this callus revealed the presence of carbohydrates and / or glycosides,
saponins, sterols and/or triterpenoids, alkaloids, cardiac glycosides, cyanogenic glycosides, flavonoids, coumarins,
irodoids, chlorides and sulphates, but this callus devoid of tannins and anthraquinones. Studying the chemical
composition of this callus showed that it contains; raffinose, fructose, ribose and sucrose, the most dominant type of
carbohydrates is fructose (7.77mg/g fresh weight). Callus contains also amino acids; aspartic acid, glutamic acid,
serine, glycine, histidine, argenine, threonine, valine, isoleucine, leucine and phenylalanine, the most dominant type
of amino acids is phenylalanine (25 mg/g fresh weight). Total phenols, alkaloids, flavonoids, saponins and oils
present in fresh callus were 1.95, 113.40, 0.78, 10 mg/g and 0.68 % respectively. Six fatty acids were isolated and
identified; myristic, palmitic, stearic, oleic, lenoleic and lenoleinic acids, the most dominant type of these fatty acids
is oleic acid (45.7%). Comparative study through the antibacterial activity was carried out between callus and the
intact leaf showed that, the antibacterial effect of this callus superior that of the intact leaf.

[Eman, A. Alam*; Gehan, H. Amin**; Yassin, M . EIAyouty** and Mohamed, S. Abdel-Hady. Chemical
composition and antibacterial activity studies on calli of Fagonia arabica L.

Academia Arena, 2011;3(2):68] (ISSN 1553-992X). http://www.sciencepub.net.

Key words: Fagonia, Fagonia arabica, Fagonia indica, Fagonia bruguieri, callus, chemical composition,
antibacterial activity.
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Impact of sources on waste production in activities: A new approach
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Abstract: Productivity of construction industry is low especially in waste production. To demonstrate how it can be
better than this situation, we should identify its waste sources. Whereas sources of waste are different for any
material, so construction activities across supply chain that use so many kinds of materials have some different
sources of waste. For responses to the question "which kind of sources effect on waste production in activities?" 30
questionnaires were distributed between experts. By following question about impact of five top sources on waste in
activities, using binominal test, it observed that sources of waste for any activity are same as waste sources of
materials that used in that. Indeed a category of sources that had been influenced on waste production of some

materials were effective on waste in activities that use them.

[Mohamad Reza Parsanejad?, Mansor Momeni2, Ali Mohaghar. Impact of sources on waste production in

activities: A new approach

Academia Arena, 2011;3(2):69-78] (ISSN 1553-992X). http://www.sciencepub.net.

Keywords: Waste, source of waste, waste in activities, supply chain, dimensional material, weight material.

1) Introduction

Based on statistics and municipal reports about 20
million tones of construction waste are produced in
Tehran every year. This rate of production along with
population increases has created lots of problems in
capital and also in other big cities. (Report of material
section of construction and housing research center,
2008;Report of Tehran municipal recycle organization,
2008; Omrani et al., 2008; Report of environmental
committee of consoling Tehran city, 2008)

Amount of waste in construction industry are high in
another countries too. We can see these high amounts
in some researches. (Ekanayake and Ofori, 2004;
McDonald and Smithers ,1998; Chun-Li et al. 1997,
Kang ,2000; Katz and Baum ,2010; Formoso et al.
1993; Bossink and Brouwers, 1996)

Because of this negative productivity researchers
develop some solutions for management and
prevention of construction wastes. Among various
methodologies of waste management, a categorization
is more popular. It classifies waste management
solutions to four categories: minimization, reuse,
recycle and disposal. (Gavilan and Bernaold, 1994;
Begum et al., 2007; Silva and Vithana, 2008) Almost
all researchers emphasize that minimization and
elimination of waste is the best solution between these
solutions. (Gavilan and Bernold, 1994; Skoyles and
Skoyles, 1987; Begum et al., 2006)

Waste minimization cannot be done unless
identifying sources of waste and reducing them at its
source. There are many researches about this area but
in the work of parsanejad et al., it seems that materials
were categorized based on their sources of waste. So
impacts of sources on production of waste were
illustrated. For more understanding this impact we
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should illustrate impact of sources on production of
waste in activities. In this article we try to know are
any relation between impact of sources in material
waste production and impact of sources in material
waste in activities? Indeed we try to demonstrate that
sources of waste in any activity that we use some
material are those sources that are effective in waste
production of materials used in that activity. If this
happen the categorization of material in two type based
on their sources of waste (weight based material and
dimensional materials), will consolidated.

2) Literature review
2-1) material waste

Construction material wastes refer to materials
from construction sites that are unusable for the
purpose of construction and have to be discarded for
whatever reason (Yahya and Boussabaine, 2006).
Material waste can be seen from three views:
1) Construction waste of fractions as percentage of
total amount of construction waste
2) Construction waste of fractions as percentage of
purchased amount of specific construction material and
3) Costs of waste fraction as percentage of total waste
costs. (Bossink and Brouwers, 1996) There are many
studies about kinds of material waste that have so many
overlaps. In these studies composition of waste in case
studies has calculated. (Begum et al., 2006; Yahya and
Boussabaine, 2006; Guzman et al., 2009)

2-4) waste sources

To investigating impact of sources on material
waste in activities we should know what are sources of
waste. There are many researches about sources of
waste.
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At first Gavilan and Bernold (1994) grouped
the causes of direct and indirect wastes into six
categories, including design, procurement, material
handling, operation, residual and others such as
theft.(Silva and Vithana, 2008).

Then Bossink and Brouwers (1996) worked
more detail about elements of this categorization.
(Ekanayake and Ofori, 2004) in a recent study
parsanejad et al (2010) gathered 32 sources of waste
and prioritized them. Some other studies have found
sources of waste for any material in case studies.
(Formoso et al., 2002; Wang et al., 2008; Serpell and
Alarcon, 1998)

2-3-2) waste in activities

Since the flow of construction waste must be
evaluated according to the type of waste and
construction activity, the ideal method would be to
isolate the different construction activities and monitor
the waste generated in the course of each activity. This
would probably yield the most accurate information on
the waste associated with each activity. This concept is
seen in part in the work of Snook et al. (1995).

Thus the purpose of site observation is
twofold:
(1) Evaluation of the composition of the waste,
(2) Estimation of construction stage at the time of
observation.

The construction work was divided into three

categories according to the waste generated in each one:

structural frame, early finishing and late finishing (Fig.
1). In general, the structural frame works produce the
least waste for all types of construction materials
whether it is made of steel, concrete or wood.

Construction materials are supplied to the construction
site in accurate amounts with little wastage, small
amounts of packing materials are used, and most of the
waste is recyclable. The early finishing works (e.g.
partition walls, plastering, drywalls, floor tiles, and
piping) produce larger quantities of mixed waste that
requires more extensive separation treatment before
recycling. Waste from the late finishing works are the
most difficult to treat and are produced in the largest
quantities. Waste from this stage is expected to consist
of a mixture of all materials found on the construction
site, including significant amounts of packing materials.
Foundation and underground activities vary from site
to site and were not included

When monitoring the waste accumulated on a
construction site, it is reasonable to assume that waste
accumulated during the early stages of the work is
related to the structural frame, whereas waste
accumulated during the final stages of construction is
related to the late finishing works only (Fig. 1). On
large construction sites, the time overlap between the
stages and activities is greater and “‘pure” structural
frame works or late finishing works can be found only
at the very beginning or very end of the project. In such
sites, waste produced during the majority of the project
duration is a mixture of waste from all three stages.
(Katz and Baum, 2010)

A case study about waste minimization in
British building sector shows also different wastes in
different stages of construction. Observations indicate
many waste overlaps and amount of waste in any stage
of project life cycle. This study also illustrates many
wastes happen in structure stage and fitting that can be
seen in the Fig 2. (Jones and Greenwood, 2003).
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2 *1 tFoundation'—RooﬁngH Fitting )7
0
1 2 3 4 5 6 7

Month of the year

| Fig 1: Type of construction works and waste generated during that |

The waste from construction site activities will vary from one site to another depending on the type of
project and its design. It is proven, that project and material specifications contribute to a large extent to waste
generation. For example, building construction involves several activities that can be broadly grouped as land
clearing, road and sewers, substructure work (excavation and foundation work), superstructure (framing), internal
carcassing and service installation (wiring, plumbing, insulation, drywall), finishing work (paint, exterior finishing
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and roofing), energizing phase prior to handling, landscaping and completion of external works. Each of these
activities has a high potential to generate waste from materials such as soil, contaminated soil, wood, metal, concrete,
plastics, waste solvents, gypsum, wallboard, cardboard, boxes, paint solvents, bricks, masonry, vinyl, stucco, asphalt
shingles and tiles, as shown in Fig 3.

In this study, wastes have been gathered in any activity as below:

Site preparation: soil, wood, vegetation; Excavation: soil; contaminated soil; foundation work: wood, metal,
concrete; farming: wood; metal work and wiring: metal; plumping: metal, plastic, waste solvents; insulation: metal,
plastic, rubber; drywall: gypsum wallboard, cardboard, boxes; painting: paint, solvents; exterior finishing: wood,
brick, masonry, vinyl, mortar; roofing finishing: asphalt, cedar shakes, tiles. (YYahya and Boussabaine, 2006).

A debatable point in diversity of material waste is that composition of waste is related to the construction
technologies. For example in prefabricated concrete elements, the amount of cement waste is very low. (Jaillon et al.,
2009).

Construction site activities Example of
Residue

Site preparation

i

]
]

:—» soil, wood, vegetation
I
I
I

Excavation f————+——  soil, contaminated soil

I
)
I
|

I S
|
I
I
1

Foundation work wood, metal, concrete

Framing wood

Metal work, Wiring ——1—*> metal

Plumbing metal, plastics, waste solvents

Iusul@—» metal, plastic, rubber

ywall gypsum wallboard, cardboard, boxes

1
I
I
- [
I
i
5 1 5
PaD—;—b paint, solvents
i
i
i
I

Exterior finishing ————  wood, brick, masonry, vinyl, mortar

ol

I
I
I
|
Roofing finishing —:» asphalt shingles, cedar shakes, tiles

Fig 2: number of skips in project life cycle
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Construction Mixed waste Finishing
Foundation and waste waste
underground works
| SE— Structural frame
-
Early finishing works
* +
Late finishing works
* +
>
Project lifetime

Fig 3: construction works and material waste generated in that

The impact of new technologies on waste has
been investigated in a study in 2007. In this study the
amount of waste in buildings with prefabricated and
traditional technologies calculated for seven activities.

Although wastage levels may vary from different
types or natures of project, the wastage levels are
believed to be affected by the adoption of conventional
in situ and prefabrication construction methods.

A structured survey was conducted to measure

the wastage level for the different construction methods.

The average wastage level (in per cent) for various
construction trades, namely, concreting, rebar fixing,
bricklaying, drywall, plastering, screeding and tiling,
are measured for the two groups of projects adopting
conventional in situ trades and prefabrication denoted
as ‘A’ and ‘B’ as shown in Table 13. After measuring
the values of (A) and (B), the percentage in waste
reduction, (C), is calculated by obtaining the difference
between the average wastage level in conventional and
prefabrication construction methods (A) and (B) by the
ratio of the waste reduction over the average wastage
level for the conventional construction method.
According to the findings on the average wastage
levels for the major construction activities carried out
on site, it is noted that the most effective waste
reduction trade is plastering, which can have 100% of
wastage reduction after adopting prefabrication. It can
be explained that plastering can be avoided since the
concrete surface of the precast items is smooth and
even enough for receiving tile or subsequent finishes.
The contractors argued that tiling was directly applied
to the concrete surface after formwork striking, while
for painting, only a layer of 1-2mm thick skim coat is
required instead of 15-20mm plastering. The average
wastage level of the conventional construction method
is much higher than that of prefabrication in the trades
of concreting, rebar fixing, plastering and tiling. This
result shows that the wastage levels vary with different
trades when prefabricated building components are
adopted; therefore, the standardized designs of building
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can reduce the wastage levels effectively. (Tam et al.,
2007)

Another classification about wastes in activities
is structure waste and finishing waste. Concrete
fragments, steel reinforcement, abandoned timber
plates and pieces are generated as structure waste
during the course of construction. Finishing waste,
including a wide range of waste materials, is generated
in the finishing stage of the building. For instances,
surplus cement mortar arising from screeding scatters
over the floors inside the building. Broken raw
materials like mosaic, tiles, ceramics, paints and
plastering materials are wasted because of careless use.
Household facilities such as damaged bathtubs,
washtubs and window frames are also parts of the
finishing wastes.(Poon et al., 2001)

3) Methodology

Problem of this research is that are any
relation between impact of sources in material waste
production, and impact of sources in material waste in
activities? So for understanding the problem, we should
try to demonstrate that sources of waste in any activity
that we use some material across it, are those sources
that are effective in waste production of materials used
in that activity.

Thus we should calculate impact of sources on
waste production in activities. Sources of waste that we
use are five sources in the study of parsanejad et al
(2010). These sources are the most important sources
between 32 sources which prioritize by questionnaire
in that study. The results of that research show that the
five sources have the highest rank as below:

1) Traditional construction methods,

2) Lack of design commensurate with material exists in
market.

3) Lack of coordination between supply chain,

4) Lack of proportionate material ordering of
purchasing section

5) Lack of production of material with variant
dimensions,
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In another hand there are some categorizations of
construction activities. But because of acquaintance of
Iranian specialists with categorization of Report of
adjutancy of planning and inspectorate  of
president(2008) we use its work breakdown structure
(WBS) for this research. Based on this report building
activities were categorized in 4 categories and 16
subcategories as below:
- Foundation: leveling concrete, reinforcing,

farming, pouring concrete.

Structure: structure installation

Hard working: external wall, internal walls.

Finishings: mechanical installations, electrical

installations, door and window framework,

indoor work, insulations, tiling,  Staircase,

installations, Frontage works, Paining.
Then impact of selected sources on waste in these
activities can be surveyed. This impact can be
calculated by many methods. In this research binominal
test are used. Questionnaire also had five options and
the question was amount of impact of source on
material waste in activities. Options very low and low
impact had been located in a group, and mediocre, high
and very high impact in another group. Hypothesis had
been designed as below:

HO: p<0.60

H1: p>0.60

O Non-Effective source of waste

HO shows high level of impact and H1 shows that there
is no meaningful impact. The calculations had been
done by SPSS 15, and with amount of significant
validity of questionnaire had been tested.

All questionnaires had sent to 30 specialists and with
analysis of impact of source on material waste in
activities effective waste sources for any activities were
obtained. Table 1 showes significants and acceptance
of assumptions.

4) Results and discussion

Here impact of five below sources on material waste
and material waste in activities analyzed.

Source numberl (S1): lack of design commensurate
with material exists in market,

Source number2 (S2): traditional construction methods
Source number3 (S3): lack of coordination between
supply chain

Material Type 1,2
Used in activity

O Effective source of waste and non-common in production of waste in both material type 1 and 2

. Effective source of waste and common in production of waste in hoth material type 1and 2

waste production in activities.

Fig 4: effectiveness and non-effectiveness of sources on material
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Table 1: questionnaire results about Impact of selected sources on waste production in activities
When Sig >0.05
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S1 002 .000 v .006 .000 .097 .285 Al .001 v .000 .003 v .097 .044 Al Al .000 291 .002
S2 001 v .003 v .000 v .001 .008 v .001 v .003 v .044 .000 .021 v .003 v .048 v .008 v .001 v .000 .003 v .008 v
£ 003 v .008 v .002 .008 .021 v .003 v .048 v .003 v .000 .008 v .008 v .008 v .003 v .003 v .002 .001 v .001 v
S4 008 v .002 .002 .003 422 176 291 .008 v .002 .044 .578 .001 v 422 431 .006 .097 .003 v
S5 006 .001 v .017 .002 Al .094 176 .021 v .000 .001 v .176 .006 .094 422 .000 .094 .044
PRl 234 | 1235 2 234 23 23 23 1345 1235 23 234 23 23 23 228
sources
Non
Effective 145 145 145 145 145 145 145
sources
Material Non low low
type Typel Type2 consuming Typel Typel,2 Typel ,2 Typel ,2 Typel ,2 WESD Type2 Typel ,2 Typel Typel ,2 Typel ,2 WESD Typel ,2 Typel
Source number4 (S4): lack of proportionate material Third result: in  mechanical installation

ordering of purchasing section

Source number5 (S5): lack of production of material
with variant dimensions.
With precision in results from questionnaire about
impact of five waste sources in waste produced in
activities, some new results were obtained that support

analyses of waste in materials.

First result: it observed in those activities that

materials

and it happen for material type2 too.

using along
effective sources are those sources that are
effective in waste production of material typel,

them are

typed,

Second result: in those activities that materials
using along them are variant and composition
if both typel and 2, all significants were

higher than 0.05 except S1 and S3.
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and

installations are in second category.

activity that material are pipes, waste sources

are those effective in waste of pipe.

Forth result: in some activities all five sources
are ineffective.
Fifth result: in framing activity just S2 was
effective.
4-1) result 1:
These results support pervious steps results and
categorization of material in to 2type. It shows that
sources of waste will related to the type of material. In
this section activities like: leveling concrete, pouring
concrete, isolation, and painting are among categoryl
reinforcing and door and window framework,

4-2) Result 2:
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In this section, activities like Structure
installation, external walls, internal walls, indoor work,
tiling, Staircase and Frontage works exist. An
introduction is necessary here. Because of these seven
activities use both material typel and 2, respondents
have not achieved to a consensus unless S2 and S3.
The reason is that these two reasons are common in
effective sources of both material type land 2.Thus
activities in those both two type materials were used S1
and S2 are effective and other sources cannot take
consensus of respondent because are not between this
sharing. This concept can be seen in Fig 4.

Now with above introduction it can be
analyzed result of these seven activities that both two
types of materials are used in them.

Structure installation can be from steel or
concrete. Concrete structures itself are a composition of
materials like reinforcement, cement, sand and water
that are both type 1 and 2. Thus respondents that were
steel structure in their minds selected some sources and
another that concrete structure was in their minds select
some others. And thus there is no consensus about
sources except S2 and S3.

In external wall there so many materials type 1 and 2
like brick, adobe and block, with composition of
cement, sand and water.

In internal wall those materials using in
external wall are used too.

In indoor workings there are two methods,
traditional and industrialized. First method is producing
Mortar with mixing materials like gypsum, soil and
water in construction site and doing indoor work in
traditional method by traditional workers.

Second method is producing gypsum boards
in great dimensions in factory and installation of them
on wall. It is obvious that first is traditional with
material typel, and second is industrial with material
type2.

In tiling activities tiles and ceramics (material
type2) should be conjunct to surfaces with a mortar that
composite of cement, sand and water. Thus both type 1
and 2 materials are used.

In Staircase there are a collection if materials
ceramic, stone, gypsum, gypsum board, cement, sand,
water and so on. Some of them are typel and others are
type2.

In Frontage works there are same events that
happened in indoor workings three methods are here:

1. Cementing with materials like cement,
gypsum, soil and water in traditional way.

2. Conjunction of bricks or stones with using
material like cement, sand and water in
traditional way.

3. Installing cement boards instead of cementing
in an industrial way.
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In another word about impact of S2 and S3, there
are proper consensuses between  respondents.
Consensus about S2 is because of changing production
and construction paradigm. Consensus about S3 is
because of generality of it over S1, S4 and S5.
However there is no Consensus about these three
sources but there are about S3.

4-3) result 3:

In mechanical installation both material typel
and 2 are used, branch and loop pipes. But there are no
great variant and complexity in comparison with
activities in result2. There for respondent can reach to
Consensus in effectiveness of S1, S2 and S4. Because
of clear condition and no great variation in using
material there are no significant higher than 0.05.

4-4) result 4:

In some activities like electrical installation
and installations all five sources are not effective. The
reason is that these activities have not significant waste.
Amount of waste in those can be seen at result of
material waste ranking. In questionnaire it is approved
that electrical installation and installations got lowest
Ranks.

4-5) result 5:

In framing in foundation just S2 are the source
of waste. In traditional method of framing bricks used
for framing. Today's this method has no tendency
between contractors. Some new industrial methods like
big steel frames are used in many cases. This material
is not consuming and does not have any waste. Thus if
contractor apply traditional methods, it will be the
single source of waste.

Results 1 to 5 are shown in table 2 to 6.

5) Conclusions

We know materials inherent properties are
methods of usage, important parameters when use, how
to supply and how to maintain, measurement units.
These properties impact on process of row material
conversion to final product and therefore impact on
methods that wastes produced in any material in
activities.

And also in weight based material, that their
weight is important in their usage, some sources are
effective in their waste that related to amount of
purchasing.

Dimensional materials are those materials which
their dimensions in their usage are important, and so
some sources are effective in their waste that related to
building design.

Questionnaire Results intensively supported the
Results of categorization of material to two categories.
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Everywhere material used in activities are typel, their
waste sources are waste sources of material typel. This
happen for material type2 too. In those activities that
materials used in them are composition of type 1 and
type 2 materials, respondents have Consensus about
effectiveness of traditional construction methods and
lack of coordination between supply chain, and in
another sources there are no consensus.

Another conclusion of these five results is that
the categorization of construction materials by their

source of waste to two categories (weight based
materials and dimensional materials) is true because it
describe waste production very well.

And also this categorization is an appropriate
way to recognition of waste production process in
construction and it help us to act with any kind of
material based on their type and their inherent
properties to minimize their waste and then increase the
total  productivity = of  construction  industry.

Table 2: Type of construction works and wastes generated that are material Type 1 or 2

No Activity Effective sources Materials used in activity Ui .Of ma}te_rlal used
in activity
1 leveling concrete 2,34 Cement, sand and water Typel
2 pouring concrete 2,34 Cement, sand and water Typel
3 Insulations 2,34 Liquid and solid insulation Typel
4 Paining 2,34 Paint, toner , water Typel
5 Reinforcing 1,2,35 Reinforcement steel Type2
door and window
6 framework 1,2,35 Steel and wood Type2
installations
Table 3: Type of construction works and wastes generated that are both material Type 1 and 2
No Activit EifEEre Materials used in activit T P8 O G e
y sources Y in activity
. . Steel, Reinforcement steel
1 structure installation 2,3 Cement, sand and water Type 1,2
Brick, adobe , block/
2 external walls 2,3 Cement, sand and water Type 1,2
. Brick, adobe , block/
3 internal walls 2,3 Cement, sand and water Type 1,2
L Gypsum board/
4 Indoor finishing 2,3 Gypsum, paint, water Type 1,2
- Tile, ceramic
5 tiling 2,3 Cement, sand and water Type 1,2
. Stone, ceramic
6 Staircase 2,3 Cement, sand and water Type 1,2
Cement, sand, cement board, stone,
7 Frontage works 2,3 brick, sand and water Type 1,2

Table 4. Type of construction works, Type 1 and 2

No Activity Effective sources Materials used in activity e Of;;gfi;?l e f

1 electrical installations - Wire, lighting fixtures Low waste
Cooling and heating installation, bolt

2 installations - and nut, cabinet, UPVC, faucet, Low waste
plumbing fixture, and other fixtures
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Table 5: Type of construction works that have low wastes generation

No Activity Effective sources Materials used in activity s e | me}te_rlal Uged

in activity
mechanical .
1 installations 1,34,5 Looped and branch pipes Type 1,2
Table 6: Type of construction works that is not consumable

No Activit Effective sources Materials used in activit Tigres e metiarel) vsed

y Yy in activity
1 framing 2 Steel and wooden frames Non-consumable
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The effects of Diethyl ether and Aqueous Garcinia kola seeds extracts on some bacterial isolates.
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Abstract: The antibacterial activity of Garcinia Kola seeds Diethyl ether and Aqueous extracts were tested against
selected clinical bacterial isolates; Staphylococcus aureus, Escherichia coli, and Pseudomonas aeruginosa at 50,
100, 150mg/ml. Agar well diffusion method was employed to determine the Minimum Inhibitory Concentration
(mm) of the extracts against test isolates. The results showed that Diethyl ether exhibit more significant activity at
P<0.01 and Aqueous extracts at P<0.05, at the different treatment regimes.Similarly, the concentration of 150mg/ml
produced the highest zone of inhibition (mm), while, 50mg/ml gave the least against the test isolates.Also,
phytochemical compounds (Flavonoids,tannin,Saponins,Sterols, and terpenes) possibly responsible for the
antibacterial activity in the plant extracts were determined. Implication of results is that Diethyl ether and Aqueous
Garcinia kola seed extracts posses strong antibacterial and potentially chemotherapeutic activity and it can be useful
in the treatment of bacterial infections in humans.

[Ghamba, P. E. Agho, E. B. Umar, A. F. and Bukbuk, D. N. The effects of Diethyl ether and Aqueous Garcinia
kola seeds extracts on some bacterial isolates. Academia Arena, 2011;3(2):87-94] (ISSN 1553-992X).
http://www.sciencepub.net.

Keywords: Phtytochemical,Bacterial, Isolates,Agar,Chemotherapeutic.

Introduction: (Oguntola,2008). The seeds have pharmacological uses
Garcinia kola popularly referred to as bitter in treating cough, throat infections, bronchitis, hepatitis,
kola is an indigenous medicinal tree belonging to the liver disorders (Farombi,et al,2005). Other medicinal

family Clusiaceae ( formally Guttiferae). It is known as uses includes laxative, antiparasitic, antibacterial,
Orogho in Yoruba land, Namijin-goro among the antiviral and antimicrobial properties ( Ebana,et
Hausas, Akuilu in Igbo land.it is cultivated and al,1991;Akoachere,et al,2002;Anegbeh,et al,2006).The
distributed throughout West and Central Africa and is plant also found usefulness in the treatment of

known mostly for its antimicrobial potentials ( Natural stomachache and gastritis(Ajebesone and Aina,2004).
Standard Monograph,2008). It is well branched The seed of the Garcinia kola constituents
evergreen and grown as a medium sized tree mostly includes;biflavonoid,xanthones,alkaloids,

about 12m high in 12years and sometimes up to 28m benzophenones (  Anegbeh,et al,2006) and
height ( Akerele, et al,2007). Saponin( Nwokeke,2008). The flavonoid are non-toxic

Garcinia kola is divided into different species and can be found in orange and lemon rinds as well as
depending on their geographical distribution and the colorings of other plants (Oguntola,2008). The

location viz; Garcinia kola Heckel, G. Courauana, G. chemical Saponin is mainly used as tonic for the liver.
Cambogia, G.bractaeta, G.mangostana, G. multiflora, It enhances the functions of the liver and gall bladder
G.neglecta, G.puat, G.pyrifera, G.actroviridis, e.t.c. (Nwokeke,2008). The antimicrobial properties of the
(Natural Standard Monograph,2008). seeds are attributed to the benzophenones and

The species which is one of the most flavonoids (Anegbeh,et al,2006).
important tree valued in Nigeria, for its medicinal seeds
is Garcinia kola Heckel. The bark of the tree is thick MATERIALS AND METHODS:
and broadly elliptic, acute or shortly acuminate at the Plant Materials

apex. The fruits are reddish yellow and about 6¢cm in The seeds of Garcinia kola used in this study
diameter with 2-4 brown seeds embedded in an orange were purchased from Wunti Market Bauchi,the Capital
colored pulp ( Keay, et al, 1989). of Bauchi State,Nigeria.The sample was brought to the

Garcinia kola has been used for medicinal herbarium of biological sciences department of
purposes in West Africa, most especially Nigeria,for Abubakar Tafawa Balewa University Bauchi,for
many years. As a whole, the tree has been referred to as identification and authentication.

a “wonder plant” because almost every part of it has
been found to be of medicinal importance Preparation of the seed extracts
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Garcinia kola seeds were dried at room temperature
and were ground into fine powder with pestle and
mortar. The powdered seeds was extracted using
Soxhlet method of extraction with Diethyl ether and
Agueous extracts using cold extraction method with
sterile distilled water respectively as described by Obi
and Onucha (2000), Akerele,etal(2007). The extracts
was allowed to evaporate to dryness using rotary
evaporator and the dried extracts were stored in an air
tight colored bottle protected from Sunlight until
needed for the analysis.

Treatment of the seed extracts

A concentration of 50mg/ml, 100mg/ml, and
150mg/ml respectively of the dried extract was freshly
prepare for the antimicrobial activity by dissolving the
extract in sterile distilled water ( Ntiejumokwu and
Onuwukaeme,1991,0gbulie,et al,2004).

Test Organisms

The organisms used in this study were confirmed
clinical bacterial isolates;Staphylococcus aureus,
Escherichia coli,and Pseudomonas aeruginosa. These
were collected from the Microbiology laboratory, State
Specialist Hospital,Bauchi. The isolates each was sub-
cultured on nutrient agar slants and stored at 4° until
required for the analysis.

Antibacterial assay

The agar well diffusion method was used to
determine the inhibitory effects of the seed extracts
against the test isolates;Staphylococcus
aureus,Escherichia coli, and Pseudomonas aeruginosa
as described by (  Ntiejumokwu and
Alemike,1991;0gueke,et al,2006). The bacterial
isolates were grown in nutrient broth for 18hrs at 37°c
before use. The isolates were aseptically cultured onto
nutrient agar medium which has been allowed to dry.
The inoculated nutrient agar medium was bored using a
sterilised cork borer (6mm in diameter). The wells
were then filled up with the solution of the extracts at
50,100,and 150mg/ml concentration respectively and
care was taken not to allow the solution to spill to the
surface of the medium. The plates were then allowed to
stand on the laboratory flat bench for one hour to allow
proper in flow of the solution into the medium. The
plates were incubated in an incubator at 37°c for 24hrs.
The plates were later observed after 24hrs of incubation
for the zones of inhibition,which was measured in
millimeter diameter,using meter rule (Adegboye,et
al,2008).
Determination of Minimum
Concentrations ( MICS)

Inhibitory
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of Diethyl ether Garcinia kola seed extract and
Agueous Garcinia kola seed extract on the selected
clinical isolates.

The MICs of the extracts was determined using the
agar dilution method of Akinpelu and Kolawole
(2004), Akerele,et al,(2007) respectively. Two fold
dilution of the plant extract was prepared and the
extract was incorperated into molte nutrient agar at
concentration of 150,100,50,25,12.5,6.25,3.125 and
1.56mg/ml aseptically,mixed gently and was allowed to
solidified. The surface of the agar plates were allowed
to dry properly before inoculating with the bacterial
isolates and the plates were then incubated at 37°c for
72hrs,after which the plates were examined for the
presence or absence of growth. The lowest
concentration preventing the bacterial growth in each
determination was taken as the Minimum Inhibitory
Concentratiion.

Statistical Analysis

This result was subjected to two way Analysis of
Variance (ANOVA) using the randomized complete
block design. The response of the bacterial isolates to
the different extracts at various concentrations of the
treatment regimes;50,100,150mg/ml and the mean of
the zones of inhibition were determined.

Phytochemical Screening
Tannins

Three grams of the seeds powder was boiled in
50ml of sterile distilled water for 3minutes on a hot
plate. The mixture was filtered and the resulting filtrate
was used to carried out the test for tannin using the
ferric chloride method. A portion of the aqueous
extract was diluted with sterile distilled water in a ratio
of 1:4 and a few drop of 10% ferric chloride solution
was added. A blue or green color indicates the presence
of tannins (Evan,1989).

Saponins

The Froth was used to carried out this test. To a
small quantity of the seed powder was added 95%
ehanol and boiled. The mixture was allowed to cold
and filtered. Then 2.5ml of the filtrate was added to
10mls of distilled water in a test tube. The test tube was
stoppered and shaken vigorously for about 30seconds.
Honey cumb froth is indictaive of the presence of
Saponins (Sofowora,1993).

Flavonoids

The sodium hydroxide method was used to
carried out this test. Five grams of the seeds powder
was completely de tanned with acetone. The residue
was extracted with warm water after evaporating the
acetone on a water bath. The mixture was filtered and
the filtrate was used for the test ( Segelmman,et
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al,1971). About 5ml of 10% sodium hydroxide was
added to an equal volume of the de tanned water
extract. A yellow solution indicates the presence of
Flavonoids.

Alkaloids

A portion of ten grams of the powerered seed
was taken in a small beaker and a strong solution of
ammonia solution was added in a quantity sufficient to
moisten it and was allowed to stand for 10minutes after
thorough mixing of the content. Sufficient quantity of a
mixture of chloroform and ethanol (1:1) was added to
soak and suspend the powder. The mixture was
allowed to stand for 20minutes with occasional stirring
with a rod. The mixture was filtered through a plug of
cotton wool. The residue was washed twice with 2mls
of chloroform and the washing was combined with the
filtrate. The bulked filtrate was concentrated to dryness
without overheating. The residue was allowed to
cooled and dissolved in 5mls of chloroform. The
chloroform solution was transferred to a small
seperating funnel and shaken with 3mls of dilute
sulphuric acid. The two layer were allowed to seperate.
The chloroform lower layer was drained off and
discarded. 3mls of chloroform was further added,
shaken, drained off and discarded,until upper acid layer
was coloured.The acid layer was made completely
alkaline with strong ammmonium solution ( tested with
indicator paper). The extraction with the chloroform
extract were refined and evaporated to dryness. The
residue was dissolved in 3mls of ethanol and the test
was carried out after neutralizing with dilute sulphuric
acid (Brain and Turner,1975).

Test procedure

A set of five test tubes was taken for the sample.

To each amount of the ethanolic solution from the
above was added dropwise, with a few drop of the
following reagents; Meyer reagent ( potassium
mercuric lodine solution), Dragendroff’s reagent
(potassium  bismuth lodine solution), Wagner’s
reagent(solution of lodine in potassium lodide),
Hager’s reagent(a saturated solution of picric acid).
The presence of precipitate in at leasr three or all of the
above reagents indicates the presence of alkaloids
(Evan,1989).

Test for Terpenes and Sterols.

Five grams portion of each of the seeds powder
was extracted by maceration with 50mls of 95% ethyl
acetate, filtered and the filtrate was evaporated to
dryness. The residue was dissolved in 10mls of
anhydrous chloroform and there filtrate was divided
two ( 20 equal portion and the following tests were
carried out.
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Terpenes

The Lichermann-Burchard test was used to test
for the presence of terpenes. The first portion of the
chloroform above was mixed with 1ml of acetic
anhydride followed by the addition of 1ml of
concentrated sulphuric acid,down the wall of the test
tube to form a layer underneath.The formation of a
reddish violet color indicates the presence of terpenes
(Sofowora,1993).

Sterols

The Salkowski’s test was used to test for the
presence of sterols in the plant material. The second
portion of the chloroform solution was mixed with 1ml
of concentrated sulphuric acid carefully so that the
sulphuric acid formed a lower layer. A reddish brown
color indicates the presence of a steroidal ring
( Sofowora,1993).

RESULTS

The results below revealed that Garcinia kola
seeds extracts possess strong antibacterial activities,
against the tested bacterial isolates at concentration of
50, 100, and 150mg/ml respectively. The Minimum
Inhibitory Concentration (MICs) of the Garcinia kola
extracts against the tested bacterial isolates was also
determined. The MICs of the G. kola extracts varied
between 12.5mg/ml and 25mg/ml against all the
bacterial isolates used in this study.The Soxhlet Diethyl
ether Gukola extracts (Tablel),shows significant
(P<0.01) effects against all the bacterial isolates at the
concentration of 50mg/ml,200mg/ml and 150mg/ml of
the extracts. Staph.aureus had the widest zones of
inhibition of 2.8,3.5 and 5.3mm. The MICs was found
to be 12.5mg/ml for Staph. aureus, 12.5mg/ml E.coli
and 25mg/ml for P.aeruginosa (Table I1).

The results in (Table 11),shows that Cold-water
G.kola extracts indicates a significant (P<0.05)
activities against the bacterial isolates at various
treatment regimes with E.coli yielding the highest
zones of inhibition with 7.0mm at 150mg/ml
concentration followed by P.aeruginosa, with 6.5mm
and Staph.aureus, 6.0mm zones of inhibition, while at
50mg/ml, Staph. aereus has zone of inhibition of
4.5mm,followed by E.coli and P.aeruginosa yield
5.5mm zone of inhibition and E.coli has the lowest
zone of inhibition of 4.5mm diameter. The MICs was
found to be 12.5mg/ml for both Staph.aureus and
E.coli and 25mg/ml for P.aeruginosa (Table V).

The phytoochemical screening of the G.kola
extracts was conducted which revealed the presence of
Flavoniods (++), Saponin (+), Tannins (+),Sterols and
Terpenes (+) and absence of alkaloids (-).
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Table 1:Antibacterial Activity of Soxhlet Diethyl ether Garcinia kola extracts (mm) against selected bacterial
isolates.

Concentration Staph. aureus E. coli Pseud.
of extracts aeruginosa
Treatments (mm) (mm) (mm)
50mg/ml 4.5 2.8 3.5
100mg/ml 6.3 3.5 5.3
150mg/ml 7.5 5.3 6.0

Table 11: Minimum Inhibitory Concentrations of Soxhlet-Diethyl ether Garcinia kola extracts against the
bacterial isolates.

Mean diameter of zones of inhibition (mm) at different Concentration of extracts (mg/ml).

Test organisms 150 100 50 25 125 6.25 3.125 156
Staph. aureus 90 63 45 33 15 - - -
Escherichia coli 50 35 28 20 09 - - -
Pseud. aeruginosa 65 53 35 23 - - - -
== No inhibition

Table I11: Antibacterial Activity of cold water Garcinia kola extracts (mm) against selected bacterial isolates.

Concentration staph. aureus E. coli Pseud.
of extracts aeruginosa
Treatments (mm) (mm) (mm)
50mg/ml 4.0 3.5 3.5
100mg/ml 5.5 4.5 5.5
150mg/ml 6.0 7.0 6.5
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Table 1V: Minimum Inhibitory Concentrations of Cold—Water Garcinia kola extracts against the bacterial

isolates.

Mean diameter of zone of inhibition (mm) at different Concentration of

extracts (mg/ml).

Test organisms) 150 100 50 25 125 6.25 3.125 1.56
Staph. aureus 70 55 40 25 10 - - -
Escherichia coli 85 45 35 20 09 - - -
Pseud. aeruginosa 80 55 35 15 - - - -
- = No inhibition.

Table V: Phytochemical Screening Test.

Test Extracts
Flavoniods ++
Saponin +

Tannins +
Alkaloids -

Sterols and Terpenes +

Key
++ = present in abundance.
- = Absent (not detected).

+ = present in low concentration

DISCUSSION

This study indicates that Garcinia kola seeds
extract exhibits strong antibacterial activities against
the tested clinical bacterial isolates at concentration of
50mg/ml, 100mg/ml and 150mg/ml. This is in
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conformity with the findings, as reported by (Esimone
et al, 2007), that the seeds is believed to possess many
medicinal  properties,  which  includes, anti-
inflammatory, antibacterial, antimicrobial, antiurial,
antidiabetic, purgative and antihepatotoxic activity
(Ebana et al, 1991, Ilwu, 1993, Akoechere et al, 2002,
Anegbeh et al, 2006).
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Moreover, Muanya (2008), have also identified bitter
Kola to have strong antibiotic activities and found the
plant to be very effective against disease causing
microorganisms such as E. coli, Staph. aureus, P.

aeruginosa, Salmonella spp. Streptococlus spp,
Candida albicans, vibrio cholera and Neisseria
gonorrhoea.

Soxhlet Diethyl ether G. kola seeds extracts
was found to be significantly effective (P<0.01) against
the bacterial isolates at the various treatment regimes.
The mean reveal Staph. aureus to be the most effective
bacterial that yield higher zones of inhibition at all the
treatment regimes and 150mg/ml prove to be more
effective as compare to 50mg/ml and 100mg/ml
respectively. The MICs values for the extracts suggest
the treatments at 12.5mg/ml for both Staph. aureus and
E. coli and 25mg/ml for P. Aeruginosa. Similarly, Cold
water G. Kola seeds extract also exhibited significant
inhibitory activity against the test isolates. The
treatment regimes was found to be significant (P<0.05),
which affect the diameter yield of the bacterial isolates.
The mean proves P. aeruginosa to be the best bacterial
with the highest zones of inhibition at the various
treatment regimes. This is in consistency with the
investigation as reported by Ogbuhe et al (2007), on the
antimicrobial efficacy of cold, hot water extracts and
ethanol extract of G. kola which revealed that cold and
hot water extract of G. kola moderately inhibited the
growth of Staph. aureus and Streptococcus pyogenes
with zone of inhibition of between 9-15mm. Also,
found the cold and hot ethanol G. kola extracts
profoundly inhibited the growth of S. aureus, S.
pyogenes, E. coli and S. typhi to about 13 to 21mm. the
ethanol extracts of the G. kola, also profoundly
inhibited the growth of S. aureus, S. pyogenes, E. coli
and S. typhi with zones of inhibitions ranging from 13-
22mm while vibrio spp were not inhibited by the cold
and hot extracts as well as soxhlet extracts of the plant.
The phytochemical analysis of the extract of G. kola
revealed the presence of flavonoids, tannins, saponins,
sterols and Terpenes and absence alkaloids.These
phytochemical compounds plays an important roles in
bioactivity of medicinal plants, because the medicinal
values of medicinal plant lies in these phytochemical
compounds and these produce a definite and specific
phytochemical action on the human body. A
preliminary phytochemical test conducted by Esimone
et al (2007), revealed that the most abundant
phytoconstituent in G. kola seeds are Flavoniods,
alkaloids, and tannins respectively. Other constituents
are protein, Glycoside, Reducing sugar, starch, sterols
and triterpenoids.

Similarly, Sofowora (1974), have also
observed the presence of such constituents as
flavonoids, tannins, saponins, alkaloids and glycoside,
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some of which have been shown to exhibit varying
antimicrobial biological activities.

Flavonoids which are part of the
phytochemical constituents of G. kola are known to
have hypoglycemic activity used in the treatments of
diabetes, have been identified in this study. Anegbeh et
al (2006), also reported in their finding that the
antimicrobial properties of G. kola seeds are attributed
to the flavonoids and benzophenones. Flavonoids
(especially biflavonoids) have been found to be the
most abundant phytoconstituent of G. kola seeds
(Braide,1991).Flavonoids exhibit a wide range of
biological activities one of which is their ability to
scanvange for hydroxyl radicals and super oxide anion
radicals and thus health promoting in action (Ferguson,
2001). Flavonoids also exhibit anti-inflammatory,
antiangionic, anti-allergic effect, analgestic and
antioxidant properties (Anegbeh et al, 2006, Hodek et
al,2002).

Saponin has supported the useful of this plant
in managing inflammation, have also been identified in
this study. The chemical saponin is mainly used as
tonics for the liver; it enhances the functions of the
liver and gall bladder (Nwokeke, 2008). Just et al,
(1998), revealed inhibiting effect of saponin inflamed
cells.

Tannins, which are known for the treatment of
ulcer have been identified in this study. Tannins has
also been observed to have remarkable activity in
cancer prevention and anticancer (Li et al, 2008). Herbs
that have tannins as their component are astringent in
nature and are used for the treatment of intestinal
disorder such as diarrhea and dysentery (Dharmananda,
2003). Tannins exert antimicrobial activities by non
deprivation, hydrogen bonding or specific interactions
with vital proteins such as enzymes in microbial cells
(Scalbert, 1991). Cole (1992) has identified tannins
when applied to the gastric mucosa in low
concentration render the outer most layer permeable
and more resistant to uritation. He also indicated that
tannins could also induce local vasco-constriction in
small mucous. This finding supports the reasons why G.
kola has position among medicinal plants used for the
treatment of microbial infection and ailments cause by
microorganisms.

Steroidal compound also present in G. kola
seeds extract are of importance and of interest due to
their relationship with such compounds as sex hormone
(Okwu, 2001). The presence of steroids in plant
materials suggest ones already known. It is possible
that steroids occur as part of aglycone moietics of other
constituents of plant like saponins and alkaloid
(Harbone, 1983).

With this finding G. kola ranked well among
the medicinal plants used routine among many tribes in
Nigeria and some parts of Africa for the treatment of
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infections caused by microorganisms.This also justified
the facts that G. kola seeds is a wonder plant because
almost every part of its has been found to be medicinal
importance (Oguntota, 2008). It also agree with the
facts that the seeds as a whole shown to have both anti-
inflammatory, antiviral, antimicrobial, antibacterial,
antidiabetic and antihepatoxic activity (Iwu, 1993).

CONCLUSION

Garcinia kola seeds extracts exhibited strong
antibacterial activity against the tested clinical bacterial
isolates at the different treatment regimes i.e. 50mg/ml,
100mg/ml and 150mg/ml concentration of the extracts.
This may be attributed to the presence of these
phytochemical compounds identified in this study.
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