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ABSTRACT: Background: Malassezia species are dimorphic mycoflora of human skin with colonization
as early as the neonatal period. However, they are often associated with superficial skin infection known as
pityriasis/tinea versicolor with little reports on their involvement in systemic diseases in developing
nations. Recent rise in cases of morbidity and mortality due to fungal sepsis among children in developing
countries warrants the present study to determine the occurrence of Malassezia fungemia with cases of
pityriasis versicolor (PV) and bacteremia among pupils attending public primary schools in Ogun State,
Nigeria. Materials and Methods:Venous blood samples of 232 pupils with symptoms of PV and those of
67 asymptomatic pupils were cultured in pairs of glucose broth with and without olive oil before
subculturing on Sabouraud Dextrose agar, Blood agar and MacConkey agar plates. Skin scrapings of the
symptomatic pupils were separately cultured on the three agar plates. The microbial isolates were speciated
using cultural, morphological and biochemical methods. Results: Of the 232 skin scrapings of symptomatic
pupils, 166 (71.6%) were found to be cultural positive for Malassezia species in, which M. restricta gave
the highest isolation frequency of 71.7% followed by M. globosa (22.9%), M. obtusa (3.6%) and M.
slooffiae (1.8%) while the blood cultures of 49 (21.1%) showed occurrence of these respective fungi to be
55.1%, 36.7%, 8.2% and 0.0%. The frequencies of bacteria in the blood cultures of symptomatic pupils
were: Pseudomonas spp. 27.5%, Staphylococcus aureus 20.9%, Proteus spp. 18.7%, Klebsiella spp. 14.3%,
Enterococcus faecalis 9.9% and Staphylococcus epidermidis 8.8%. Fungemia and bacteremia were found
to be significantly associated with symptomatic PV (P< 0.05) when compared with asymptomatic cases.
Ten patterns of fungi and bacteria blood co-infections were obtained in the symptomatic PV. Discussion:
The result of this study has shown that symptomatic PV is both a superficial and systemic mycosis and
could occur as a co-infection with bacteremia in pupils. These findings should be considered in the
management of this common mycotic infection of the skin. [Academia Arena, 2010;2(1):1-5]. (ISSN 1553-

992X).

Keywords: - Pityriasis versicolor, Malassezia spp, Fungemia, Bacteremia

1. Introduction

Pityriasis versicolor is a superficial mycotic
infection caused by yeasts of the genus Malassezia,
which may also be found on normal human skin
(Arzumanian, 2001; Ashbee et al, 2002; Salah et al,
2005; Gaitanis et al, 2006). Some species of
Malassezia have complex lipid requirements for
growth, which also explains their occurrence on the
skin (Thoma et al, 2004). In recent years, rare cases of
systemic infections and fungemias caused by
Malassezia have been reported (Schmidt, 1997; Ashbee
et al, 2002; Thoma et al, 2004). The distribution and
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ecology of Malassezia species and cutaneous bacteria
on human skin has also been reported (Leeming et al,
1989). However, there is paucity of report on systemic
co-infections of Malassezia and bacteria especially in
developing nations where tropical and subtropical
climates, poor  hygiene, malnutrition ~ and
immunosuppression are very common. All these have
been reported as possible predisposing factors to the
infections caused by Malassezia species and bacteria
(Leeming et al, 1989; Dutta et al, 2002, Gulec et al,
2003). Regarding these probable and possible risk
factors, we thought that pupils attending public primary
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schools form a unique population affected by these
infectious agents. Therefore, we decided to evaluate
some aspects of systemic co-infections between
Malassezia and bacteria species in them.

2. Materials and Methods

2.1 Sample Collection

This cross sectional study was conducted in the
year 2008 in six public primary schools in Sagamu, a
town in Ogun State in Nigeria with a tropical climate.
Two hundred and thirty two male and female pupils with
depigmented skin lesions resembling pityriasis versicolor
(PV) were randomly selected among 1048 pupils in the
schools. Also, 67 asymptomatic pupils were randomly
selected as controls among the pupils in the schools. The
study protocol was approved by the research committee
of Olabisi Onabanjo University Teaching Hospital
(OOUTH) and the parents of the selected pupils gave
informed consent before enrollment in the study. Skin
scrapings were obtained from only the pupils with
depigmented skin lesions by means of sellotape as
described by Tarazooie et al, 2004, while venous blood
samples were aseptically taken from both subjects and
controls. Pupils with skin lesions were treated with To-To
ointment and soap products in line with a clinical trial
conducted by Alebiosu et al, ( 2003).

2.2 Isolation and ldentification

A portion of the skin scrapings were observed in
wet mount prepared with 10% KOH and methylene blue
for direct microscopy and the remaining portion was
cultured on pairs of Sabouraud Dextrose Agar (SDA)
plates with and without olive oil disks. Infection was
assessed by observing morphological features of
Malassezia including budding cells and/or hyphae under
x40 objective lens. Also the rapid and luxuriant growth of
Malassezia in 5 days at 30 — 37° C on SDA plates in the
presence of olive oil disks coupled with the results
obtained from the physiological and biochemical tests
including catalase, urease splitting of esculin and Tween
assimilation were further used in speciating Malassezia
isolates according to methods described by Salah et al
(2005). The venous blood samples were first cultured in
pairs of glucose broth enriched with and without olive oil
at 37°C for 48h to isolate Malassezia species and for 7-14
days to isolate bacteria before subculturing on blood agar,
chocolate agar, MacConkey agar and SDA. The bacteria
were then identified by means of cultural, morphological
and biochemical methods as described by Cheesebrough
(1985).

2.3 Statistical Analysis

Chi-square (X*) was used as a test of significant
association between PV, malassezia fungemia and
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bacteremia at 95% confidence interval. P values equal
or less than 0.05 were considered significant.

3. Results

One hundred and sixty six skin scrapings
(71.6%) out of the two hundred and thirty two (232)
pupils with skin lesions resembling PV were found to
be culture positive for Malassezia species while 49
(21.2%) were blood cultre positive for these yeasts.
The frequency distribution of the yeasts from the skin
lesions showed that M. restricta (71.7%) was the most
prevalent followed by M. globosa (22.9%) while low
frequencies were recorded for M. obtusa (3.6%) and
M.sloofiae (1.8%). The blood cultures of 49 (21.2%)
depicted occurrence of these yeasts to be 55.1%,
36.7%, 8.2% and 0.0% respectively (Table 1). Ninety
one (39.2%) of the 166 pupils with skin lesions were
positive for bacteria blood culture with Pseudomonas
species having the highest frequency of 27.5%,
followed by Staphylococcus aureus 20.9%, Proteus
species (18.7%), Klebsiella spp (14.3%), Enterococcus
faecalis (9.9%) and Staphylococcus epidermidis (8.8%)
(Table 2). When the frequencies of malassezia were
compared between symptomatic and asymptomatic PV,
fungemia was found to be significantly associated with
symptomatic PV (X* = 4.56, P<0.05) (Table 3). Similar
comparison of the results of bacteria blood cultures
between the two groups showed that bacteremia was
significantly associated with symptomatic PV
(X?=20.60, P < 0.05) (Table 4). Seventeen (10.2%) of
the 166 pupils with culture positive skin lesions
exhibited ten patterns of Malassezia and bacteria
species co-infections in their blood with highest
frequency of 17.6% each for M. restricta and S.aureus,
M.restricta and Proteus spp, and M.restricta and
Pseudomonas spp (Table 5).

Table 1. Frequency Distribution of Malassezia species
Isolated from Skin Lesions and Blood of Pupils with
Pityriasis Versicolor.

Malassezia Skin lesions Blood
isolates
N (%) n (%)
Malassezia restricta 119  (71.7) 27 (55.1)
Malassezia globosa 38 (22.9) 18 (36.7)
Malassezia obtusa 6 (3.6) 4 8.2)
Malassezia slooffiae 3 (1.8) 0 (0.0)
Total 166  (100.0) 49  (100.0)
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Table 2. Frequency Distribution of Bacteria species
Isolated from Blood Culture of Pupils with Pityriasis

Versicolor.
Bacteria n (%)
Isolates
Pseudomonas species 25 (27.4)
Staphylococcus aureus 19 (20.9)
Proteus species 17 (18.7)
Klebsiella species 13 (14.3)
Enterococcus faecalis 9 (9.9)
Staphylococcus epidermidis 8 (8.8)
Total 91 (100.0)

Table 3: Association of Pityriasis Versicolor (PV) with
Malassezia Fungemia in Pupils.

Malassezia Symptomatic PV Asymptomatic PV
fungemia n (%) n (%)

Yes 49 (29.5) 8 (12.0)

No 117 (70.5) 59 (88.0)

Total 166 (100.0) 67 (100.0)

X?=4.56, P<0.05

Table 4: Association of Pityriasis Versicolor (PV) with
Bacteremia in Pupils.

Malassezia Symptomatic PV Asymptomatic PV
fungemia n (%) n (%)
Positive 81 (48.8) 11 (16.4)
Negative 85 (51.2) 56 (83.6)
Total 166 (100.0) 67 (100.0)

X?=20.60, P< 0.05

Table 5. Frequency Distribution of Malassezia and Bacteria

2010;2(1):1-5

4, Discussion

Out of 232 pupils with lesions suggestive of
pityriasis versicolor, 166 (71.6 percent) of them were
confirmed to be having the disease by positive culture
results. Among the primary school pupils with skin
lesions recruited in this study, a significant association
was found between PV and malassezia fungemia
indicating malassezia invasive infection (X*=4.56, P<
0.05). This result corroborated an earlier report credited
to Devlin (2006), which stated that invasive malassezia
infection is usually preceded by skin colonization, and
if the situation is not arrested it might lead to disease
conditions such as meningitis, vasculitis,
dacryocystitis, mastitis, peritonitis and thrombo-
embolic disorders with death consequences.

Contrary to most findings in other places of the
world, where Malassezia globosa was the leading
etiological agent of pityriasis versicolor in Iran
(Tarazooie et al, 2004), and Tunisia (Salah et al, 2005),
it was uncovered in this study that Malassezia restricta
was the most predominant species of Malassezia with
occurrences of 71.7% and 55.1% in skin lesions and in
the blood of the infected pupils respectively.
Malassezia globosa was the second most frequently
isolated species among the agents. However, no
Malassezia furfur, Malassezia pachydermatis nor
Malassezia sympodialis was isolated. Only one of the
subjects showed co-infection of Malassezia globosa
with Malassezia obtusa. This was in accordance with
report by Tarazooie et al (2004), which stated that
more than one species of Malassezia can be recovered
from one sample.

Malassezia species are part of the human-associated

species Co-infection in Blood of Pupils with Pityriasis Versictiigt. flora and are also associated with disease under

Malassezia and n (%)
Bacteria spp.

M. restricta & S. aureus 3 (17.6)
M. restricta & S. epidermidis 1 5.9
M. restricta & E. faecalis 1 5.9
M. restricta & Proteus spp. 3 (17.6)
M. restricta & Klebsiella spp. 1 (5.9)
M. restricta & Pseudomonas 3 (17.6)
spp.

M. globosa & S. Aureus 1 (5.9)
M. globosa & Klebsiella spp. 2 (11.8)
M. globosa & Pseudomonas 1 (5.9)
spp-

M. obtusa & Proteus spp. 1 (5.9)
Total 17 (100.0)
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conditions where their ecology is disturbed and/ or
under impaired host immunity (Cassadevall, 2006).
Since opportunistic fungal infections generally occur
after a breach of some aspects of the host defense
systems, it is not surprising that mixed infections by
multiple pathogens are a common phenomenon.
Bacterial flora including Enterobacter species,
Pseudomonas aeruginosa and Klebsiella pneumoniae
accompanying Candida yeast in clinical specimens has
been reported (Hermann et al, 1999). The majority of
research on bacterial-fungal interactions has focused on
the fungus Candida albicans. Much less is known
about the interactions between bacteria and Malassezia.

Bacteremia as observed in this study, has been
strongly associated with PV (P < 0.05). Response from
the questionnaire indicated that some of the affected
pupils have taken antibacterials in the past, and since
the clinical history of the pupils prior to the study was
unknown, it was difficult to predict which of these two
clinical conditions (i.e PV and bacteremia) precedes
each other; and so one cannot state categorically which
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of the conditions predisposes to the other as both cases
are likely.

Documented evidence exists that; > 3 episodes of
sepsis may increase skin colonization by Malassezia
species (Feja et al, 2005; Devlin, 2006). On the other
hand downregulation of the immune system by
Malassezia due to inhibition of pro-inflammatory
cytokines by its lamellar (lipid layer of cell-wall),
impairment of phagocytic killing by inhibition of
hydrogen peroxide production as a result of azelaic
acid production coupled with induction of interleukin -
10 (IL-10) which is inhibitory to macrophages as stated
by Ashbee and Evans (2002); may encourage
dissemination of bacterial skin flora, with resultant
cases of systemic infections such as bacteremia and
septicemia.

Though, detailed mechanism behind Malassezia-
bacterial co-isolation in the blood of the studied
subjects with PV in this study is unknown, significant
association between PV (skin colonization) and
Malassezia fungemia (P < 0.05), coupled with co-
isolation of Malassezia with Staphylococcus aureus,
Staphylococcus epidemis, Pseudomonas species and
enteric (Enterococcus faecalis, Proteus species,
Klebsiella species) contaminating bacteria in the blood
of the subjects suggested that these bacterial isolates
might have gained their entry exogenously via skin
surfaces or endogenously through the intestine. Since
the microbial skin flora can attach themselves to the
sticky lamellar of Malassezia (Ashbee and Evans,
2002), they might gain entry into the blood during
malassezial invasion. On the other hand, capillary
invasion by enteric bacteria may also assist in the
dissemination of Malassezia into the blood streams of
the hosts.

There is, therefore, the need to learn about different
strategies that bacteria use to interact with fungi and
vice-versa in the body of human beings and other
animals. From the perspective of the bacterium, Hogan
and Kolter (2006) postulated that a fungus could
represent a synergistic partner for the degradation of
complex substrates, a competitor for scarce nutrients or
the producer of lethal antibiotics. Survival of the
bacterium can depend on its being able to control these
interactions. Thus, it is likely that bacteria have
evolved numerous ways to manipulate fungal behavior.

The data obtained in this study emphasize the point
that the persistence of Malassezia species with bacteria
in the blood of the pupils is determined by both their
ability to interact with the hosts and their success in
competing or acting synergistically with bacteria.
While the effects of mixed fungal-bacterial infections
on the host have not been well characterized, one can
speculate many ways by which these microbial
interactions could impact virulence factor production,
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host immune responses and / or susceptibility to
antibiotic therapy.

The result of this study has revealed Malassezia
restricta and Malassezia globosa as the predominant
etiological agents of pityriasis versicolor among
primary school pupils in Ogun State, Nigeria. It has
further established that symptomatic PV is both a
superficial and systemic mycosis, which could occur as
a co-infection with bacteremia in primary school
pupils.

It is recommended that the findings of this study be
considered in the management of PV, which is a
common mycotic infection of the skin. Future research
incorporating molecular study is hereby advocated in
this area.
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ABSTRACT: Objective: Saccharomyces cerevisiae, is used as a model of study for several types of purposes,
exceeding then, as a model of biological application to the glucose human metabolism. The microcurrent can
produce the lesser amount of measurable electric chains with similar and compatible electric signals to the
electromagnetic field of the human body when these are recovering from tissue injury or have disruption of its
normal electric activity. The goal of this study was to evaluate the effect of the microcurrent through the parameters
of the absorbance and pH in the metabolism of the glucose to explore the human similarities and the capacity of
inquiry that the Saccharomyces cerevisiae supplies. Methods: One of the methods of glucose determination in used
liquid samples more in the world and widely used in assays biochemists of dosage of reducing sugars and for studies
of kinetic enzymatic is of the acid dinitrosalicylic (DNS). The pH measurements have been performed in the
chemistry from the very beginning; in this case it was used for H' detection and the pH measured correlated to the
total glucose concentration present in the sample. The microcurrent was applied in liquid samples of saccharomyces;
later the glucose for the metabolization was added. Second, we submit the samples for the analysis of the absorbance
and pH for possible verification of the metabolization of the glucose and evaluation of the results. Results: it could
be observed that the treatment, depending on the intensity of the applied microcurrent, caused an increase of the
absorbance and pH when observed for the intensities of 100pA, 500pA and 900pA, showing that the cells had
absorbed little glucose. Conclusion: it can be suggested that the evaluated microcurrent was capable of modifying
the glucose and calcium captation in the leavenings with the increase of the absorbance and pH. [Academia Arena,
2010;2(1):6-10]. (ISSN 1553-992X).

Keywords: yeast, electrical stimulation, musculoskeletal injury, glucose, absorbance, pH.

Introduction these methods as some between as many methods

The microcurrent, low-frequency chain or Micro
Electro Neuro Estimulation (MENS), as it is also
called, became a widely used therapeutical method
and aesthetic in the diverse biomedical areas. It’s
effects and applications are often cited and present in
protocols of rehabilitation of injuries and recovery, as
much in athletes as in patients of clinics and hospitals
that long for faster recovery. They are also are used
with the intention of face rejuvenation in aesthetic
centers through the chemical substance introduction,
using  polarized microcurrents aimed at
potencializing it’s effects, being able to characterize

http://www.sciencepub.net/academia

used for the microcurrent as observed until today
(Wing, T., 1998). However, according to (Lambert,
I., Marcus, P., Burgess, T., Noakes, D., 2002),
scientific studies indicate that certain mechanisms of
action of the microcurrent still are unknown and
require further study for its understanding and
application. The Saccharomyces cerevisiae is an
organism eukaryote used as the model in the study of
the biochemist, genetics and cellular biology. This is
due to it’s ease of maintenance in the laboratory and
the biological knowledge on it is well- developed. It’s
genome was already sequenced and its metabolic and
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enzymatic characteristics can contribute in the study
for the intrinsic understanding of its mechanisms,
allies to the effect and mechanisms of action of the
microcurrent therapy when the same ones are
submitted, the metabolic dynamics reflected by the
glucose consumption and the relation of the capacity
to generate energy, (Goffeau, A., Barrel, G., Bussey,
H., etal., 1996).

With the increasing necessity to understand the
behavior and application of the organisms in function
of the optimization of the wused therapeutical
resources for a homeostasis condition, as well as for
the agreement of the complexity and biological
influence of both, the developed study aims to try
some of possible chains of application of the
microcurrent and its effect in the metabolism of the
glucose in leavening of the Saccharomyces type
cerevisiae, exploring the primordial similarities of the
metabolism eukaryote inside the studies and the
research of a therapeutical resource and its
possibilities, in favor of not only of the microcurrent
and of a microorganism called “Saccharomyces
cerevisiae” and in favor of the development of the
models for the scientific knowledge.

Methods

The Saccharomyces Cerevisiae, which can be found
in bakeries with its weight or amount measured in
grams and standardized in accordance with the
factory specifications, was used on experimentals
procedures with 30 grams of leavening of the
Fleischmann® mark (Brazil) macerated and diluted
in 500ml of distilled water. Later, the solution was
used for the viabilization of the experiment at 37°
Celsius for 15 minutes for the activation of enzymes
contained in the leavening. After the dilution and the
heating, the treated group - (G100, G500 and G900)
the microcurrent application of the mark
Mesolifting® MS-80093310014 under the following
characteristics was submitted: (composed exit of a
wave of 500Hz, modulated for a square shaped
carrier alternated of 100KHz) in the representative
intensities respectively the denomination of the main
groups in its numbers, which had been 100pA, 500
pA, and 900pA in 500ml total of solution (H20
(Distilledy TSaccharomyces Cereviciae) for each group,
and divided into 5 sub-groups of each corresponding
intensity, constituted of 100 ml. The experimental
procedures for the controlled group have been the
same ones, except for the absence of the applications
of the microcurrents in the solution, in which case it
was submitted with the off device, only simulating
the procedure of the treated group.

Continuing the experiment, the 100ml was warmed
and divided for each one of the 5 sub-groups of the 4
main groups GC, G100, G500 and G900, to
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leavening, 500ml total of the solution (H20 (pigiiieq) +
Saccharomyces Cereviciae), was added of 25ml D
(+) Glucose Anidra P.A Dextrose (C6H1206) 2%
VETEC® and submitted for a period of initial partial
metabolization of 10 minutes. After 10 minutes
referring to the initial partial metabolization of
glucose, the solution was warm again for the period
of 30 minutes at 37°C, and afterwards, there was a
rest period of 1 hour for supposed stabilization of the
reactions. During the 1 hour rest period, samples of
4ml of the solution of each one of the 5 conditioned
sub-groups and in pipes of assay separately and
centrifugation to the 1500 r.p.m had been collected,
and later, made the withdrawal of the supernatant of
the sample, the heating was added Iml of DNS
submitting it 100°C during the period of 5 minutes.
To quantify the concentration of the sugars in the
way, not metabolizing for the Saccaromyces
cerevisiae, the method of the acid dinitro-salicilico
was used (DNS), being one of the methods of glucose
determination in used liquid samples widely used in
assays biochemists of dosage of reducing sugars and
for studies of kinetic enzymatic discovered in the end
of the decade of 50 (Miller, L., 1959). It has as it’s
basis the reading of the absorbance 540nm of the
formed complex (after heating), for the glucose with
the DNS. The assay is based on a reaction of oxi-
reduction between the reducing sugar and the acid
dinitrosalicilico  (DNS), being followed for
spectrophonometer in adequate wave length. This
complex confers to the solution how much bigger a
reddish tone in the amount of applied glucose (Miller,
L.,1959; Nirmala, M., Muralikrishna, G., 2003;
Reguly, C., 1996; Wanderley, K., 2004). At the end
of the 5 minutes of heating of the sample-supernatant
at 100°C, each sample was diluted in 13ml of
distilled H20, and submitted to the reading in
spectrophonometer Oleman® 33D in the band of
540nm and digital pHmetria Quimis® for posterior
evaluation of the results.

For the analysis of the collected data the descriptive
statistics were used. In the analysis between the
groups the variance analysis was used (ANOVA) and
has tested F stops to compare the classrooms of the
classified variable. For the localization of the
differences, the test was used post-hoc of Bonferroni
(P<0.05). The statistical package computational
Graphpad Prism5® was used.

Results

The graphs 1 and 2 represent the relative values to the
average (x) and the shunting line standard (DP) of the
studied groups which had been GC (Controlled
Group), G100 (Group submitted to the microcurrent
treatment 100pA), G500 (Group submitted to the
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microcurrent treatment 500pA) and G900 (Group
submitted to the microcurrent treatment 900pA).

In accordance with the analysis statistics of the
results, it can be observed that in relation to the
analysis of the absorbance, there was a significant
difference between G100, G500 and G900 (p<0.05)
when compared with GC (Controlled Group). Still
analyzing the above-mentioned groups with respect
to absorbance, an alteration was observed statistically
between the groups G500 and G900 when compared
with G100 (p<0,05). In regards to the analysis of the
hydrogenic potential - pH, produced different
statistics (p<0.05) for the G100 groups, G500 and
G900 when compared with GC (Controlled Group).
However, in the referring analysis to the groups G500
and G900, a significant difference statistically when
compared with G100(p<0.05) was observed.
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* Statistical difference in relation to GC (p<0,05).
# Significant difference in relation to G100 (p<0,05).

Discussion

In this study, it could be observed that the treatment,
to depend on the intensity of the applied
microcurrent, caused an increase the absorbance
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when observed for the intensities of 100pA., S00pA.
and 900pA. This result demonstrated that the cells
had absorbed little glucose, which could be related to
the alteration in the potential of the membrane,
causing a decrease of the activity of fosfolipase C
(Plcl) reflecting the reduction of intake of citosolico
Calcium, this leading to a decrease of the H (+) -
ATPase and a possible minor glucose consumption.
In fact, the possible increase in the Hydrogen
concentration in the intermembrane space, would
make possible a displacement of this ion for the half
extracellular one, which would explain the increase
of pH for the cited microcurrent intensities analysed.
These results concur with the findings of (T6kés, M.,
Bedwell, M., Repa, 1., et al., 2002), which suggest a
correlation of fosfolipase C (Pcl 1) with canals and
subunits of high affinity for Calcium, present in the
membrane called Cchl/Midl which could be
dependent voltage. In relation to the analysis of the
acquired results, it can be suggested that would have
a bigger energy income in the treatment with 100 @A,
a time that the comparative cells had absorbed more
glucose when with chains of 900 and 500uA, a fact
which could be explained by the diauxism.

It is known that the repression for glucose is
responsible for the sprouting of this diauxism. In the
presence of high glucose levels (above of the Ccrit),
the genes that codify enzymes necessary to constitute
the aerobic way, are restrained. Thus, the glucose is
leavened producing etanol. The repression
mechanism is based on the interaction between a
signal, decurrent of the glucose, and the protein(s)
regulatory(s) of the genic expression, activating
repressed proteins or inhibiting activator proteins.
When being depleted of glucose, these genes are
released and create the conditions so that now the
present carbon source (etanol - produced by the
proper S. cerevisiae) either "canalized” or just
reconstituted by aerobic (Ishtar, S., Yde, S., 2007).

It can be speculated that the microcurrent application
in the studied intensities would consequently inhibit
the activity of the Plcl and of the opening of the
Calcium canals and the glucose captation associated
with a possible mechanism of draining of H+ of
citosol decurrent of the accumulation of these in the
mitocondrial  intermembrana space from the
activation of the H (+) - ATPase of the plasmic
membrane.

The H (+) - ATPase constitutes one of most abundant
proteins of the cytoplasmic membrane of fungii and
has an essential paper in the physiology of the cell.
The basic function of this bomb of prétons consists of
creating essential an electrochemical gradient for the
captation of nutrients and the maintenance of pH
intracellular. It was demonstrated recently, the
envolvement of the glucose sensor Snf3 p, protein
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Gpa2 p and of the protein kinase C in the way of
transducing of signal, induced for glucose, involved
in the regulation of cytosolic calcium and activation
of the H (+) - ATPase (Lambert, 1., Marcus, P.,
Burgess, T., Noakes, D., 2002).

However it was not possible, still, to elucidate at
great length this finding, since it is necessary to
explain as these different elements are integrated to
detect and to transmit the signal generated for the
glucose. In this work, the activation of the H was
suggested that H(+) - ATPase could be inhibited by a
difference of external electric potential, beyond being
dependent of the extracellular calcium availability,
even so the canal of membrane Midl p is not
involved, and that the accumulation of IP3
intensifies the activity of the enzyme as suggested by
(Belde, P., Vossen, J., Borst, G., Theuvenet, A.,
1993).

Moreover, the Ca2++H (+) - ATPase was
demonstrated that to vacuolar way Pmclp is
important for the control of the cytosolic intracellular
calcium signalling and consequently for the
regulation after-transcricional induced for sugar of
the H (+) - ATPase (Tropia, J., Cardoso, S., Tisi, R.,
et al., 2006).

Works carried through for (Tokés, M., Bedwell, M.,
Repa, 1., et al., 2002) had also shown evidence that
hexokinase is not involved directly in the signalling
process, that probably is mediated by the levels of
phosphorylation sugars (Glucose 1 phosphate and
Glucose 6 phosphate). With regard to the
envolvement of Snf3p, it was demonstrated that this
sensor functions in synergy with Gpa2 p, since in a
mutant with deletion the genes that codify for these
two proteins the activation of the H (+) - ATPase is
practically absent. The results that had been presented
by (Klochow, C., Stahl, F., Scheper, P., Hitzmann,
B., 2008) suggest despite Snf3 p by way domain C-
terminal, would be responsible for the detention of
the internal signal of this (probably phosphorylation
sugars) connecting the rise of the calcium levels with
the activation of the H (+) - ATPase.

In our study we can speculate on a correlation of the
chain intensities studied with the inhibition of the
Calcium canals and of glucose, is possibly related
with the inhibition of the H-ATPase, resulting in a
bigger increase of pH extracellular.

Conclusions

From the analysis of the gotten results it can
be suggested that the evaluated microcurrents had
been capable of modifying the glucose and calcium
captation in the leavenings with relation to the
increase of the absorbance and pH.
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Treatment Of Waste Water From Food Industry Using Snail Shell

E.O Jatto'*, 1.0 Asia', E.E Egbon', .0 Otutu’, M.E Chukwuedo', C.J Ewansiha’
1. Department of chemistry, Ambrose Alli University, Ekpoma, Edo State, Nigeria.
2. Department of chemistry, Delta State University, Abraka, Delta state, Nigeria.
3. Department of chemistry, College of Education, Igueben, Edo State, Nigeria.
E-mail: ejey2010@gmail.com, * Corresponding author.

Abstract. Waste water from a food- factory was characterized and treated using snail shell. The aim was to find
out the effectiveness of snail shell as a coagulant in waste water treatment. The result of the parameter studied
before and after treatment, shows a change in color from dark brown before treatment to light brown after
treatment, there was reduction in turbidity values from 332 - 133NTU, conductivity 0.294 - 0.164mscm™ | total
suspended solids 0.814- 0.184mg/l, total dissolved solids, total solids from 15600-15200mg/l and 15600.2-
15200.2mg/1 respectively. There was decrease in BOD and COD values from 29.27-19.77mg/l and 872- 215mg/1
respectively while the DO value increase from 1.14 - 2.16mg/l. Phosphate was completely removed. From the
results, it shows that snail shell is effective in the treatment of waste water treatment. [Academia Arena,

2010;2(1):32-36]. (ISSN 1553-992X).

KEYWORDS: Mollusks, Colloids, Torsion, Surface area, Optimum dosage, Coagulation, Adsorption.

INTRODUCTION

Snails belong to the phylum molluscs and
to the class gastropods; this class includes the
gastropods, slugs and snails.

Most gastropods have a single usually
spirally coiled shell into which the body can with
drawn.

Gastropods are characterized by ‘torsion’ a
process that results in the rotation of the visceral
mass and mantle on the foot (Brunt.J, Engel.J,
Rapp.G 1999).

The mantle cavity of the gastropod
(including anus) lies in the anterior body. When the
snail’s body is drawn in to the shell, it is sealed by a
Horney plate called the operculum.

The typical gastropod shell is a cone,
coiled round a central axis as a spiral geometrically.
The simple reason for this coiled shell is because an
uncoiled shell would be impossible to carry its
massive body because of its high centre of gravity
(Mc, Graw Hill 1987).

Most shell coiled to right (dextral),
although a few coiled to left (sinitral) (Abuoa F
1995). The central axis of coiling is called the
columella and at the anterior end of the shell forms
the inner lip of the mouth opening called the
aperture (Linsley R.K, Franzi Y.B 1997).

The group of snails that is common in this part of
the world belongs to the family

of the achatinadae, also known as the achatine
snails. The family members include (i) achatina
achatina (ii) achatina maginata (iii) achatina fulica
(iv) linicolarial species (Mark J 2004).

The achatine snails are the largest terrestrial snails
on earth. The largest achatina achatina may grow to
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a body size of more than 12 inches and length of the
shell to 10 inches.

The shell has a brownish color with a
characteristic stripe pattern.

The main constituent of the shell is calcium
carbonates which are either of two crystalline forms
calcite and aragonite. The remainder is organic
matrixes which constitute a protein known as
conchiolin that usually make up to 5% of the shell.
The fine structure of mollusks shells has been
studied by using various techniques including
scanning electron microscope of broken surfaces. In
each of them, blocks or stripe of calcium carbonate
are separated by a thin layer of conchiolin.

The shell consists of long stripes of
aragonite laid down in groups. It has a lot of several
uses which could be as result of the hard nature of
the shell. The shell protects the snail from physical
damage and from predators; they are also use in the
manufacture of buttons, jewels and art collections.

As a result of the chemical composition of
the shell, it can be used in waste water treatment
either as a coagulant or adsorbent.

As a coagulant, it helps to neutralize fine
particles of suspended and dissolve matter in a water
supply or sample to form flocs that settles and can
be filtered out. The choice and dose rate of the
coagulant will depend on the characteristics of the
waste water to be treated.

Calcium the main composition of snail
shell when in solution dissociates into calcium (ii)
jon (Ca*") and various calcium complexes such as
calcium hydroxide ion Ca[OHJ** , the various
positive species which are formed may combine
with negative charges and form the colloidal
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particles, example Ca®'
[Ca(colloid),].

During coagulation, the colloidal materials
will come together and become incorporated or
adhere into the masses that can readily be
precipitated.

Achatina snails are hermaphrodites, they
can proliferate very fast, they usually
reproduce several times per year under natural
conditions, hence they are found every where in this
part of the world and it serves as food. The shells
are not consumed and deposited or it’s allowed to
liter the environment, it becomes undesirable and
pollutes the environment as waste which can be
converted to wealth by using it for water treatment
among many other applications or uses (Gaman
P.M, Sherington K.B 1977).

Waste water (effluent) can be described as
water generated along process operation in any
industry. Waste water is sometimes used to describe
liquid waste (Ademoroti C.M.A 1996), the nature of
the waste water produced depends on the activities
and process technology which gives each industry a
distinct profile of waste water or effluent. It ranges
from saline water, run off, wash water, alkaline and
acid waste neutralization water (Ademoroti C.M.A
1996).

+2(colloid) -

An effluent may contain a great variety of
chemicals whose nature, quantity and mix depends
on the activities of the industries, such as its process
technology, their concentrations through utility use,
contaminants added in the process operation, nature
of raw materials and process methodology
(Ademoroti C.M.A 1996).

The objective of this research is to study
the suitability of snail shell as an adsorbent or
coagulant in waste water treatment. To do this, the
stability of the snail shell at different pH was
studied, followed by the optimum dosage (Asia [.O
Oladoja N.A 2003) of the shell using turbidity and
COD as the parameter and treating waste water from
food industry.

MATERIALS AND METHODS

Snails (achatina achatina) shells were
collected from wvarious locations around Ekpoma,
due to its naturally occurring and low cost.

The shells collected were washed, dried
properly and homogenized to fine powder to ensure
a large surface area. The ground snail shell was
sieved using 0.lmm diameter sieve.

The stability of the snail shell in different
pH was studied to know whether the snail shell will
go into solution at any pH.
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The pH of the snail shell was determined
using the electrometric method.

The surface area was also studied using the
iodine thiosulphate method; this was followed by
the determination of optimum dosage using turbidity
and COD analysis as parameters.

Waste water samples were collected from a
food industry located in Edo state. The company
specializes in the production of corn flakes and
agricultural feeds.

Representative samples were insured by
adequately flushing a service unit line; composite
sampling was done by collecting samples obtained
from a particular place on hourly basis over a period
of 24 hours to avoid unpredictable changes in
characteristic as per standard procedure (APHA,
1988).

The waste water was analyzed before and
after treatment with snail shell as described in the
standard methods for waste water and effluent
analysis (Ademoroti C.M.A 1996).

Where analysis was not immediately
possible the sample was preserved in a refrigerator
at 4° at this temperature, bacterial are in active and
biodegradation is inhibited (Ademoroti C.M.A
1996).

The analysis carried out on waste water
sample before and after treatment were pH, using
the electrometric method with the aid of a laboratory
ph meter (Jenway model 3150) (Ademoroti C.M.A
1996). The temperature of the water was determined
using the mercury in glass thermometer.

Electrical conductivity was measured by
using HACH, TDS conductivity meter.

Nitrate was determined using the Brucine
method (Ademoroti C.M.A 1996). Phosphate
analysis was carried out using Kjeldahl method,
sulphate ion was analyzed by turbidmetric method
(Sheen R.T. Kahler H.L, Ross E.M 1935).

Dissolve oxygen (DO) was determined by
alkaline —azide modification of Winkler’ method
(Winkler L.W 1988). Using dichromate reflux
method (Dobbs R.A, Williams R.T 1963), chemical
oxygen demand (COD) was determined.
Biochemical oxygen demand (BOD) was measured
using dilution method.

Nitrogen and turbidity were determined
using different standard methods.

RESULTS AND DISCUSSIONS

RESULTS
pH of snail shell (achatina maginata) = 8.48.
Surface area = 40.29.
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Table I: Result of optimum dosage of coagulant using COD
S/No Mass of snail shell Volume of sample used COD mg/1 % reduction of COD
in grams. ml
1 RAW 10 872
2 3.1 10 392 53
3 3.2 10 408 55
4 3.3 10 403 50
5 3.4 10 312 64
6 3.5 10 448 48

Table II: Result of waste water analysis before treatment with optimum doses of snail shell

S/No PARAMETERS RESULT UNIT
1 pH 5.42

2 Color Dark brown

3 Turbidity 332 NTU
4 Temperature 20 O°

5 Conductivity 0.294 Mscm’™
6 Total suspended solid 0.814 Mg/l
7 Total dissolved solids 15600 Mg/l
8 Total solids 15600.8 Mg/l
9 Nitrogen (ammonium-nitrogen) 0.085 Mg/l
10 Nitrate 41.01 Mg/l
11 Sulphate 58.11 Mg/l
12 Phosphate 0.173 Mg/l
13 BOD 29.27 Mg/l
14 COD 872 Mg/l
15 DO 1.14 Mg/l

TABLE III: Results of waste water analysis after treatment with optimum doses of snail shell.

S/No PARAMETER RESULTS UNITS
1 P! 6.42 -

2 Color Light brown B

3 Turbidity 133 NTU

4 Temperature 20 o

5 Conductivity 0.164 Mscm’!
6 Total suspended solids 0.184 Mg/l

7 Total dissolved solids 15200 Mg/l

8 Total solids 15200.2 Mg/l

9 Nitrogen(ammonium-nitrogen) 0.015 Mg/l
10 Nitrate 13.52 Mg/l

11 Sulphate 15.46 Mg/l
12 Phosphate 0.00 Mg/l
13 BOD 19.77 Mg/l
14 COD 215 Mg/l
15 DO 2.16 Mg/l
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From the results of the analysis performed
or carried out on the snail shell, the pH and surface
area have values of 8.48 and 40.29 respectively.

The pH value shows that the solution of
snail shell is slightly alkaline, this as a result of the
presence of calcium carbonate and protein present in
the shell (Aboua F 1995). It has a large surface area,
it was easy to homogenize the snail shell into fine
powder, due to this, there is a large surface area for
reaction, and hence it serves as a good coagulant for
the treatment of waste water.

The stability studies carried out on the snail
shell shows that it was very stable in all pH values,
only about 0.02g went into solution, hence it is very
suitable for the treatment of waste water at any pH
or medium.

Optimum dosage measurement using
turbidity and COD as an index for measurement
show that between the values of 3.4g per 100ml of
the shell can coagulate or treat waste water
effectively, that is a better result was obtained when
3.3g- 3.4g per 100ml Of the shell was applied.
However, the optimum dosage of 3.4g per 100ml of
the shell was used because COD as a parameter has
been found to have a high degree of relationship

with other parameters such as BOD, DO,
conductivity, turbidity etc (Ademoroti C.M.A
1996).

Analysis carried out on waste water sample
before and after treatment showed that the values of
the total solids (T.S), total suspended solids (TSS)
and total dissolved solids (TDS) of the raw sample
were 15600.8, 0.814 and 15660 mg/l respectively.
This shows that the sample contains high solid
concentrations, most of which were in the dissolve
forms while some in suspended form. This is a
result of the production processes or activities of the
industry.

The conductivity and turbidity whose
values were 0.294mscm™ and 332NTU respectively
is an indication that the raw sample (waste water)
contains high amount of dissolved and suspended
particles and ions (Hanson N.W 1973).

The temperature of the waste water sample
is 20° and the dissolved oxygen (DO), biochemical
oxygen demand (BOD) and chemical oxygen
demand (COD) have values of 1.14, 29.27 and 872
mg/l respectively. The low value of dissolved
oxygen and high values of BOD and COD show that
there is a high competition for the DO at 20° by the
suspended, dissolved substances and micro
organism in the waste water, this is an indication of
pollution.

Nitrate, sulphate, ammonia-nitrogen and
phosphate values were 42.01, 58.11, 0.085 and
0.173mg/1 respectively.
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Nitrate ion in water is undesirable, this is
because it can cause methaemoglobinamea in
infants, the high amount of sulphate gives the waste
water an offensive odor, the concentration of
phosphate present in the raw waste water sample
can cause algae growth and eutrophication when
discharged into the environment and water bodies
(rivers), this indicate strong pollution and therefore
calls for treatment before disposal (Altman,S.J,
Parizek, R.R 1995)

The results of the parameters studied after
treatment of the waste water with snail shell, shows
that for total solids (TS), total suspended solids
(TSS) and total dissolved solids (TDS) were
15200.2, 0.184 and 15200mg/1 respectively; there
was a substantial reduction of these values in
comparison to the values before treatment.

The dissolved oxygen (DO), Biochemical

oxygen demand (BOD) and chemical oxygen
demand (COD), values were 2.16, 19.77 and
215mg/1 respectively. The increase in the value of
dissolved oxygen and decrease in Biochemical and
chemical oxygen demand is an indication of the
improved quality of the water after treatment.
The quality of any water is high when there is
increase in dissolved oxygen (DO) and decrease in
Biochemical oxygen demand (BOD) after treatment.
This improved quality of the water sample after
treatment indicates the effectiveness of snail shell
for waste water treatment.

Dissolved and suspended substances
contribute to the high conductivity and turbidity
values of any waste water, after treatment of waste
water with snail shell, there was a drastic reduction
in conductivity and turbidity values, these values
were 0.164mscm™ and 133NTU respectively, this
correlates with the reduction in dissolved substances
of the waste water (Rizwan Reza, Gurdeep Singh
2009).

Phosphate was completely removed. It was
completely absent from the treated water sample.
This is a result of the presence of calcium ion in the
shell. Calcium has the ability to react with
phosphate ion resulting in the formation of calcium
phosphate and calcium hydrogen phosphate which
can be removed by filtration.

The nitrate, sulphate, Ammonium-Nitrogen
and phosphate values were 13.52, 15.46, and
0.00mg/l respectively. The reduction of values
indicates that there is improvement in the quality of
the water: hence it is safe for disposal.

The odor was removed after treatment due
to the reduction in sulphate.



Acaedmia Arena

2010:2(1)

CONCLUSION

Snail shell as a coagulant is very effective
in the treatment of waste water at any pH. A high
level of success was achieved in reducing the
dissolved solids, Nitrates, sulphate, and of removal
phosphate completely from the waste water.

There was a reduction in COD, BOD,
conductivity, turbidity values and increase in DO
values after treatment, an indication that the snail
shell is an effective coagulant and is economic
viable in the treatment of waste water.
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FE, \HEREEMA, BRRXAILH,FIA J&, XLTETHIKTE R EREAT THEST (Figure 1,
A EEBR XK RET \E, AT ERFL R Figure 2).

Figure 1

Figure 2
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Abstract: After comparing and analysing the philosophy viewpoints between Laozi’s {Tao Te Ching) , Kongzi’s

{Yijing,Bagua) and the law of the uniyt-opposites with morden sciences in this article, it can let us recognize clearly

many fundamental, universal and eternal laws of the structures and movements of everything in the Universe. After
recognizing and mastering the known universal laws, it may help people to understand and research the structures,
movements, changes and developments of unknown things in future. [Academia Arena, 2010;2(1):40-55].
(ISSN 1553-992X).
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Sun-drying — A low cost Technology for Reducing Postharvest losses
M.O. Ofor and I.1.Ibeawuchi
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Federal University of Technology, Owerri. P.M.B. 1526 Owerri
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Abstract

Post-harvest losses in perishable produce are an area that has defied all solutions especially in the developing
Countries over time. This is mostly because efforts aimed at solving most of the problems did not address the
needs of the under-represented in the society, especially women. Various reasons which can directly or remotely
contribute to post-harvest losses have been highlighted. Renewed efforts at reviving the sun-drying culture,
which are now more people oriented, are now being embraced all over the developing world. The resource-poor
status of most African women demands low-cost technologies that can practically be carried out by the targeted
population. These efforts which are aimed at improving already existing practices are expected to have more far
reaching effects than previous policies that only ended on the drawing board after the inauguration. This review
however highlights pertinent problems which still beset the sun-drying practice in the humid tropic areas of
South-eastern Nigeria, like inadequate packaging, and the problem of microorganisms in dried materials due to
high moisture levels. Possible and practicable means of solving these problems have also been suggested.
[Academia Arena, 2010;2(1):56-59]. (ISSN 1553-992X).

Keywords: Losses, low-cost, post-harvest, sun-drying, technology

Introduction Deterioration by biological or
Postharvest losses of fruits and vegetables are microbiological agents refers to losses caused by
difficult to predict; the major agents producing insects, bacteria, moulds, yeasts, viruses, rodents,
deterioration ~ mostly  being  attributed to and other animals. During the packing of fruits and
physiological damage and combinations of several vegetables into boxes, crates, baskets, or trucks
organisms (FAO, 2003). According to Flores after harvesting, they are mostly subjected to cross-
(2000), postharvest losses may be grouped broadly contamination by spoilage from other fruits and
into food losses after harvesting and food losses vegetables and from containers. Mechanical
due to social and economic reasons. damage is caused by inappropriate methods used
during harvesting, packaging, and inadequate
Food Losses after Harvesting: transportation, which can lead to tissue wounds,
These may include losses  from abrasion, breakage, squeezing, and escape of fruits
technological origin such as deterioration by or vegetables. Most mechanical damages increase
biological or microbiological agents, and susceptibility to decay and growth of
mechanical damage. Losses due to technological microorganisms.
origin include: unfavourable climate, cultural
practices, poor storage conditions, and inadequate Food Losses Due to Social and Economic
handling during transportation all of which can lead Reasons
to accelerated product decay. Policies: This involves political conditions
Physiological deterioration of fruits and under which a technological solution is
vegetables refers to the aging of products during inappropriate or difficult to put into practice; for
storage due to natural reactions. Deterioration instance, lack of a clear-cut policy leading to the
caused by biochemical or chemical agents refers to facilitation and encouraging utilization and
reactions of which intermediate and final products administration of human, economic, technical, and
are undesirable. These can lead to significant loss scientific resources to prevent deterioration of
of nutritional value such as rancidity and commodities.
agrochemical contamination, and in most cases the Resources: This addresses the human,
whole fruit or vegetable is lost. economic, and technical resources necessary for
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developing programs aimed at prevention and
reduction of post-harvest food losses.

Education: This refers to the unknown
knowledge of technical and scientific technologies
associated  with  preservation, processing,
packaging, transporting, and distribution of food
products.

Services: This involves the inefficient
commercialization  systems, and absent or
ineffective government agencies in the production
and marketing of commodities, as well as a lack of
credit facilities that address the need of the country
and the participants.

Transportation: This is related to the
grievous problem faced by fruit growers in
developing countries, where vehicles used in
transporting bulk raw fruits to markets are not
equipped with good refrigeration systems. Raw
fruits exposed to high temperatures during
transportation soften in tissue and bruise easily,
causing rapid microbial deterioration.

The Art of Drying: Contemporary
Technologies in Parts of Africa

Fresh produce contains up to 95 % water
and thus is sufficiently moist to support both
enzyme activity and growth of microorganisms
(FAO, 1989). The aim in drying is to reduce the
water content of the produce to a level insufficient
for enzyme activity or the growth of
microorganisms. Depending on the commodity, the
critical level is about 10 — 15 percent moisture,
because removal of too much water may make the
product become brittle and shatter easily (FAO,
1989).

In parts of West Africa, notably Senegal,
Nigeria and lvory Coast, the products that are used
for drying are generally the surplus of fresh fruit
and vegetables not consumed at harvest time. In
many parts of Ethiopia that have a prevailing dry
atmosphere, sun-drying by open tray method is
feasible without the use of solar drying structures.
According to Samu-Negus (1985), vegetables in
these areas have been reduced to about 10%
moisture content by sun-drying, which ensured that
they could be stored at moderate temperatures for
about 18 months. Also, as a way of reducing the
price of the finished product, farmers are
encouraged to sell their farm products to agro-
industrial processing plants that make use of
dehydration equipments, grade the produce into
consumer packaging packs, before distribution and
marketing. Also in Ghana, sun-dried vegetables,
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spices and tubers feature prominently in the
Ghanaian diet during the lean or off-season
(Gyabaah - Yeboah, 1985). The commodities
which are sun-dried using the traditional methods
of drying on roof tops, on concrete constructions,
along roadsides and in courtyards had the
disadvantage of being subjected to contamination
from dust, flies and even human beings.

According to Fabre and Mihailov (1985),
the production, preparation and marketing of
horticultural products; especially garden vegetables,
are managed by women in West African countries.
Therefore, all efforts at improving traditional
techniques should be directed towards them. He
further suggested the following as possible
development prospects for the improvement of sun-
drying techniques in Africa:

1. Increase of horticultural production,

with part of the increased production being used for
sun-drying. The policy of drying only casual
surplus of produce should be changed to cultivation
of products destined specifically for sun-drying.
2. Losses (up to 50 %) could be reduced through
the use of more efficient techniques (adequate pre-
treatment of raw products, improved sun-driers,
improved storage and packaging).

3. Establishment of small drying
enterprises or cooperatives that could produce
larger and more homogenous quantities of finished
products. This would attract middle-men who could
be instrumental in the marketing of larger
quantities. However, the quality of the finished
product will depend to a large extent, on the quality
of the raw material which should be harvested at
the proper stage of ripeness and transported
carefully and rapidly to the site of drying. In
addition, post-harvest handling techniques like
careful sorting, washing, cutting or slicing and
dipping in dust proof conditions will ensure the
good quality of the finished product (Fabre and
Mihailov, 1985).

The Status of drying in Nigeria

Although production of all crop types is
high in Nigeria, the basic problems of drying,
processing, storage and distribution still make
supply to fall short of demand nationally (Taiwo,
1985). This results in losses of between 30% - 50%
for fruit and vegetable crops. Like it is done all over
the globe, farmers in Nigeria, employ the solar
energy to save their harvest. According to Taiwo
(1985), it is common to see sun-dried peppers; dry
powdered okra, fairly sun-dried onion bulbs, and
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cowpeas. It is also common to find dry Corchorus
and water-leaf, partly dehydrated oranges and
plantains. Sun-dried yam tuber and semi-processed
sun-dried cassava pulp.

The Nigerian Stored Products Research
Institute (NSPRI) has also developed techniques for
the storage of fruit vegetables and tubers
particularly oranges, tomatoes, tomatoes, leafy
vegetables, plantain, yam and cassava. These
methods which according to Taiwo (1985) are not
strictly solar dependent, may in some cases require
high-energy like in refrigeration. It is believed that
these inventions cannot be practically transferred to
the resource-poor farmers in our society, since they
may require financial inputs which are not within
their reach.

The situation in Nigeria is unlike that of
other African countries like Tanzania where a wider
range of fruits, vegetables, root and tuber crops are
mandatorily sun-dried (amongst other preservation
methods) to provide these commodities in the off-
season. In Nigeria, the sun-drying culture is not a
deliberate effort to save for the ‘rainy day’, but as a
means of mopping up excess harvests which would
sooner than later deteriorate. According to
Makwaia (1985), the quality of dried bananas,
pineapples, mangoes and tomatoes in Tanzania
during trials were of reasonable quality. The high
protein contents of dried green vegetables were also
viewed as a new source of protein in addition to
their high minerals and vitamins.

Quality of Dried Tomatoes in the Humid Tropics
— South-eastern Nigeria

Dried tomatoes are a common sight in
most markets in South-eastern Nigeria. The dried
commodity is mostly marketed during the off-
season months, generally in the rainy season. These
dried products are usually packaged in jute sacks
placed inside polyethylene bags. Data collected
during a survey of the quality of dried tomatoes
marketed in urban markets in Owerri (South-
eastern Nigeria), revealed that the dried product
usually sourced from farms in Northern Nigeria,
had mean moisture contents ranging from 17.51% -
27.20%, depending on the location (Ofor,
Unpublished Data).

It was observed that the further the source
was from the destination market, the greater the
moisture content. Some of the sources were
Gashua, Gombe and Zaria (Yobe, Gombe and
Kaduna States respectively). There was also a high
incidence of microorganisms like Mucor spp.,
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Rhizopus spp., and Aspergillus spp. The packaging
of the dried tomatoes was observed to contribute
greatly to the high moisture levels within the
packages due to condensation, as a result of
fluctuating temperatures during transportation.
These abnormal moisture levels may now
rejuvenate hitherto dormant spores within the
commodity. Lots of dust and sand particles were
also observed in some of the samples. These
contaminants must have come into contact with the
commodity during the drying process.

Future Prospects

The revival of solar drying of the more
perishable agricultural products (like fruits and
vegetables), appears be a promising method of
reducing post-harvest losses, improving rural
incomes and contributing to self-sufficiency, even
of reducing some imports through substitution
products (FAO, 1985). Application of pre-drying
techniques which ensure colour preservation (like
sulphiting), and quicker evaporation of water
should be adopted (Fabre and Mihailov, 1985).
According to FAO (1985), the operational
temperatures for most solar dryers (about 60°c),
preserves the nutritional value and the flavour of
processed products. This would mean that Biogas
and photovoltaic cells can provide the additional
energy required for industrial units. Another area
that needs to be urgently addressed is that of an
appropriate  packaging for the  sun-dried
commodities. Without appropriate packaging, the
aim of alleviating the suffering of the African
woman will be defeated. Also, for the sun-drying of
perishables to be more effective as to alleviate the
lot of the African woman, adequate attention has to
be paid to the issue of maintaining the moisture
content of the dried produce at a level that will not
support the proliferation of microorganisms. Efforts
should be geared towards research for possible
moisture scrubbers that can maintain a tolerable
moisture level in developed packages.

Conclusion

In view of the socio-economic status of the
people (mostly women) of Africa who are involved
in these small-scale horticultural enterprises, any
suggested improvements to the traditional systems
of sun-drying should be simple and cheap. This
should make use of locally available materials and
utilizing local craftsmen’s ingenuity and skill.
Genuine efforts should be made to take into
account the traditional practices prevalent in
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different cultures and incorporate them into new
technologies wherever possible.
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Another Judgment Experiment about Locality
Principle

Tan Tianrong
Qingdao University, Physics Department, Qingdao, 266071

ttr359@126.com

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.
[Academia Arena, 2010;2(1):60-64]. (ISSN 1553-992X).

Keywords: Bell’'s inequality; classical probability theory; locality; G. Lochak; double
slit diffraction process.
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Exploratory Talks About American Financial And Economical Crises. About Chinese Foamed

Economy on Real Estate. About Bo Xu-lai’s Attack on the Underworld. About Xi Jin-ping

And the Political Bureau of the 18" National Congress of the Communist Party of China
Dongsheng Zhang Email: zhangds12@hotmail.com

Abstract: Four articles published recently on my blog are collected as follow: 1*. Exploratory talks about American
financial and economical crises. 2*. Exploratory talks about Chinese foamed economy on real estate. 3*.
Exploratory talks about Bo Xu-lai’s attack on the underworld. 4*. Exploratory talks about Xi Jin-ping and the
political bureau of the 18™ National Congress of the Communist Party of China. I am not a political or economical
professional. However, I can only explain and analyze some political or economical problems of America or China

with the basic principles and common facts in order to get some importantly correct conclusions. [Academia Arena,
2010;2(1):65-78]. (ISSN 1553-992X).

Key words: American financial and economical crises; Chinese foamed economy on real estate; Bo Xu-lai’s attack
on the underworld; Xi Jin-ping and the political bureau of the 18" National Congress of the Communist Party of
China;
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1. Introduction.

divided between four countries: Burundi, Democratic
Republic of the Congo (DRC), Tanzania and Zambia.
It is estimated to be the second largest freshwater
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Abstract: Lake Tanganyika, the largest East African rift valley system holding about 1/6 of the world's
liquid freshwater, faces a number of threats including excess sedimentation, pollution and habitat
destruction. The impact of its inflows like Rusizi River, Ntahangwa River, Muha River and Kanyosha
River has been evaluated. Water samples were taken at different distances from the shore and at different
depths. Chemical analyses were carried out at four week intervals during nearly a year and were focused on
nitrites, nitrates, ammoniacal nitrogen, phosphates, chlorides, carbonates-bicarbonates and sulfates.The
samples analyzed in REGIDESO water laboratory with photospectrometer revealed that the concentration
of these elements goes increasing from upstream to downstream .A granulometric analysis by sifting then
by sedimentometry with aerometer contributed to determine the size of fine particles in suspension of those
rivers. Certain physical parameters as pH, electrical conductivity, particulate matters in association with
greater sediments and nutriments detected especially in Ntahangwa and Muha rivers worried us about
potential pollution of Lake Tanganyika. It has been concluded that those inflows contribute to lake
pollution and recommended that in order to maintain sustainability of the lake; both regional and global
joint efforts are required for management of catchment and pollution control.

[Academia Arena, 2010;2(1):91-97]. (ISSN 1553-992X).
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1991). Lake Tanganyika supports one of the most

Lake Tanganyika is an African great lake. It is species-rich lacustrine biotas on the planet, with over

beginning 10.6 ka is the Rusizi river, entering the fires for agricultural ends (Cohen, 1991).
north of the lake from Lake Kivu. The Malagarasi The fast erosion which rises from

river, which is Tanzania's second largest river,
entering in the east side of Lake Tanganyika. There is
one major outflow, the Lukuga River, which empties
into the Congo River drainage, on the way towards
the Atlantic Ocean.The Lake Tanganyika is one of
the most exceptional biotic resources on the world. A
large number of species of animals and fauna of the
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1500 species of organisms, at least 600 of which are
endemic to the lake (Cohen, 2005). It houses an
extraordinarily rich and complex ecosystem, which
lake in the world by volume, and the second deepest, may be under threats from a variety of human
after Lake Baikal in Siberia. It extends for 673 km in activities, particularly those related to rapid
a general north-south direction and averages 50 km in
width. The catchment area of the lake covers
231,000 km=2with two main rivers flowing into the
lake, numerous smaller rivers and streams (due to the
steep mountains that keep drainage areas small)like
Ntahangwa river, Muha, river. The major inflow

deforestation in the lake’s surrounding catchment
(Coulter, 1991)and (Cohen, 1995). In the preliminary
studies on physical pollution, the analysis of the
Landsat images revealed that 40 to 60% of wood and
forests recovering the center of the catchment area of
the lake were cleared by passive and uncontrolled

deforestation generates a massive increase in the
solid matters as well as rates of sedimentation raised
in the neighborhoods in the lake (Patterson and
Makin, 1998). The rates of erosion of the ground in
the basin of the Ntahangwa river which has steep
slopes and is cultivated intensively, rose between 20
and 100 tons/ha /an. Almost all these sediments
lake are not found anywhere else in the world (Roest, return in the lake Tanganyika (Bizimana and
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Duchaufour, 1991). It is also important to recognize
that human impacts have been an important factor
shaping the landscape of the northern Lake
Tanganyika catchment for at least the last few
millennia (Schoembrun, 1998).

The stratigraphy of Lake Tanganyika basin can

be understood in the context of the stratigraphy of
Burundi in general. However, Bedrock within the
lake’s catchment includes early-middle Proterozoic
metasediments and metavolcanic rocks, upper
Proterozoic and Karoo (upper Paleozoic-lower
Mesozoic) nonmarine sedimentary rocks, and, at the
north end of the basin, upper Tertiary volcanic rocks
in the Ruzizi River valley (Cohen, 2005).
Rocks belonging to the mesoproterozoic Kibaran belt
are widespread in Burundi and are locally termed as
Burundian Supergroup. The Burundian rocks consists
of quartzitic sequence, schists, graphitic schists who
interbedded with Quartzitic rocks and poorly sorted
sediments containing often arenites within them
occur numerous lenticular congromeratic bands. The
rocks of Burundian are intruded by synorogenic
granites. (During the Kibaran orogen (1300Ma),
sediments were intruded by G1 and G2 granites with
foliated biotites. Postorogenic rifting in the eastern
part of the belt ( central and eastern Burundi and
westernmost Tanzania ) produced small layered
mafic and ultramafic intrusions with Ni, Co,Cu, Pt,
Cr,V, and Ti mineralizations, as well as alkaline and
calcalkaline granites intrusions:G3  types(1250-
1210Ma) (Brinckmann et al, 1994).

As tectonic features, the upper Burundian fold
belts are narrow and deep structures separated by
large outcrops of basement. These fold belts are
stacked with an eastward vergence (towards the
Tanzania craton) to the east and with a westward
vergence (towards the Congo craton) to the West
(Villeneuve and Chorowicz, 2004). In central of
Burundi, a fault system crosscuts the kibaran belt and
gives rise to an N-S trending corridor, which is
known as the N-S accident. It has been assumed that
the N-S accident is either representing a late kibaran
suture, or a late kibaran lateral strike slip deformation,
which culminated in a major shear zone (Thomas et al,
2008). There are two types of fractures: The fracture
oriented NS-SSW in which Lake Tanganyika is
located and another one oriented NW-SE [1] and the
lake occupies a series of interconnected half-graben
basins, the oldest of which are probably between 9
and 12 Ma (Cohen et al, 1993).

Many research works have been conducted on
the Lake Tanganyika in keeping with its pollution
and its threats. However, the problem of the pollution
of the Lake Tanganyika is not exhausted thoroughly
until now; reason for which other researches are
continuing to be done for preventing the Lake
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Tanganyika from pollution. Thus our paper is a kind
of contribution within this framework in proving the
danger of possible pollution of Lake Tanganyika and
how to prevent this pollution as well as many
chemical elements such as nitrates, nitrites, ammonia,
phosphates and chlorides are known as pollutants. In
high concentration, NO3- stimulate the watery flora in
presence of other elements and increase the primary
productivity. If those nitrates are in high
concentration, they will involve an excess of this
flora, leading to eutrophication. NO,- are
intermediate products of nitrification. They are
unstable and toxic for the watery organisms
especially fish. The toxicity of NH,"is directly
related to its ionization and pH. The Ratio NH3/
NH," is defined by the value of pH. The presence of
NH," in water with a high pH will be toxic. High
concentration of PO,* can cause an exaggerated
growth of algae. These last form in thick carpet at
water surface and while breaking up can be the cause
of pollution, sometimes toxic for fish.

This paper is focused on chemical analysis of
water containing particulate matters in suspension of
Rusizi, Ntahangwa, Muha and Kanyosha Rivers
pouring in Lake Tanganyika at its North-East side in
Bujumbura city, capital of Burundi. The following
elements will be analyzed: Nitrates, Nitrites,
Ammoniacal nitrogen, orthophosphates and chlorides,
carbonates and sulfates. Some Physical parameters
controlling the concentration of the above elements
and their toxicity will be measured: Temperature, pH,
particulate matters (PM), and electric conductivity. A
granulometric analysis is also made in order to
determine the dimensions of the solid matters.

2. Sampling and Analytical Procedures

The samples have been taken in Rusizi River,
Kanyosha River, Ntahangwa and Muha Rivers. The
choise of sampling stations was guided by the state of
vulnerability of the zone, thus some samples were
taken upstream of rivers where slop and water speed
are still high, others in overpopulated zones, in
factories areas and finally at the mouths of all of
these rivers. The catch of water samples in rivers and
lake were carried out in polyethylene bottles,
sterilized beforehand by irradiation in order to avoid
further contamination. Samples have been analyzed
in REGIDESO Laboratory on spectrometer with the
wavelength fixed according to the nature of elements
to analyze. Temperature, pH and electric conductivity
were measured in situ with respectively thermometer,
pHmeter and conductimeter.

Nitrites NO,” have been dosed by Zambelli
reagent, after stabilization of water samples at 4<. In
this method, the sulphanilic acid (C¢H;NO3S) in
hydrochloric environment and in presence of
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ammonium ions with phenol forms with NO,” a
yellow colored complex whose intensity is
proportional to the nitrites concentration. The dosage
of Nitrates calls upon relatively complex methods
with a great probability of presence of interfering
components, so the determination of Nitrates is
delicate. The spectrophotometric method suggested
requires a limpid sample: The sample has been
filtered on membrane 0.45 micrometer after having
checked that it does not contain nitrates.

Nitrates NO; - have been dosed by sodium
salicylate method. In presence of sodium salicylate
(C;HsNaOy), the nitrates give sodium
paranitrosalicylate in yellow colored susceptible to a
spectrophotometric dosage. The operator model
consists on to introduce 10ml of water into a capsule
of 60ml, alkalize slightly with the solution of Sodium
Hydroxide. Add 1ml sodium salicylate solution. To
add 2ml of sulphuric acid concentrated by having
care to moisten completely. To wait 10 minutes, and
then add 15ml.of distilled water then 15 ml of the
solution of hydroxide of double potassium and
sodium and sodium tartrate which develops the
yellow color. To carry out the readings with the
spectrometer with the wavelength of 415nm and to
take account of the value read for the witness.

Ammoniacal nitrogen NH,* has been dosed
by Nessler method in which Nessler Reagent (K,Hgly)
reacts with the ammonia present in the sample (under
strongly alkaline conditions) to produce a yellow-
colored species. The intensity of the color is in direct
proportion to the ammonia concentration.
2K2Hg|4 + NH; + 3KOH — ngOlNHg + 7KI +
2H,0.

Orthophosphates PO,*, in acid environment
and in the presence of ammonium molybdate, give a
phosphomolybdic complex which, reduced by the
ascorbic acid (CgHgOs), develops a suitable blue
coloring for a colorimetric dosage.

The granulometric analysis was carried out at
the laboratory of Civil-Engineering of the Faculty of
applied Sciences (F.S.A) at the University of Burundi.
We initially made an analysis by sifting then by
sedimentometry. While sifting, the sample is placed
in the higher sieve of a set of 11 sieves placed one
after one according to decreasing dimensions of their
meshes. Sifting is carried out by washing with the
fountain on the sample. As soon as water becomes
limpid in the sieve, we successively removed the
sieves until the last one of 0,125mm as mesh. The
refusals were dried with the drying oven during 24
hours and were weighed.

The goal of the granulometric analysis by
sedimentometry is to determine the grain-size
distribution of the fraction of aggregates and movable
grounds whose diameter is lower than 0,1mm. The
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grain-size distribution is determined by the method of
the hydrometer using sedimentation of materials in
suspension.

The readings in determined moments on the
stem of the aerometer give the unit weight of the
suspension. By application of STOKES’ law, we
determined the maximum diameters of the grains. In
deed. The separation of the particles by
sedimentation is based on the variation of the drop
times according to their dimensions. When the
spherical particles of ray R fall under the effect of
their weight in the liquid of viscosity n , they are
subjected to a frictional force also called drag force F
given by the formula:

F=6nmtmRV
Where: Fis the frictional force (in N),

7 is the fluid's dynamic viscosity (in Pa)

R is the radius of the spherical object

(in m), and
V is the particle's velocity (in m/s).
The force of gravity which involves the particles

of ray R and density p in a liquid of density pg is

4

F=—nR(p-po)g
3
The two forces acting in opposite direction, the

sphere reaches a falling speed limits V when the two
forces balance (F = F").

Thus: 6 RV = gn R*(p - po) @

After simplification and by replacing the ray R by
diameter D, we finally have:

D*(p—p, )
18n

V-

Where:

D is the diameter of particles (in m)

g is the gravitational acceleration (m/s?)
p is the mass density of the particles (kg/m®), and
Po is the mass density of the fluid (kg/m®).

This is Stokes’ formula, from which we can calculate
the diameter of small particles.

3. Results and Discussions

For certain  parameters measured like
temperature, pH, and electric conductivity, the results
are in normal rates. The studies made in Rusizi and
Kanyosha rivers show us a definitely basic pH
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(around 9), a high electric conductivity (between 620
and 650uS/cm) and dissolved oxygen of 10 with
12.29. In Ntahangwa and Muha rivers, there is
contrast on pH values. The Ntahangwa River has
water whose pH is slightly acid whereas the Muha
River has water whose pH is slightly basic. These
differences would be due to the nature of the grounds
crossed by these rivers, but also by certain discharges
of various industries and households. A pronounced

salinity as indicated by a high electric conductivity,
is conferred for a great part by the high percentages
of cations especially of Mg**, Na*, K*) and Ca®’;
balanced primarily by bicarbonates - carbonates
(MgCOQO;3,CaCO;, Na,CO0s3) , sulfates (Na,SO4, K;SO,)
and chlorides (KCI, NaCl) (Ntakimazi, 1995). The
only difficulty appears at GATUMBA where
conductivity was of 744uS/cm and the hardness of
12.7< 1t is obviously the influence of Rusizi, the
most important affluent of the lake, whose water
coming from the Lake Kivu which has a conductivity
of more than 840puS/cm. However, water of the lake
has a very low content of Ca2+ and is still
impoverished by it because the deposits on rock
banks are mainly made up of CaCQO3. The mollusk
shells are almost exclusively also made up of CaCO3
and thus contribute to increase the imbalance which

we already find in water of the lake between Ca?* and
Mg*".

The water of Rusizi and Kanyosha rivers show a
very low contents in nitrates, ammonia and
phosphates; contents of suspended matter rather weak
when one moves away from broad (5 with 22mg/l),
characteristic of a quite clear water. In Ntahangwa
and Muha rivers, we notice a great concentration in
particulate matters on the level of the mouths. That
would be explained by the fact that upstream, the
slopes being still strong; the rate of flow of water of
these rivers is still high, not supporting the
sedimentation of the fine particles. Thus, in fact the
large particles heavy, difficult to put moving settle
upstream; finest remainder in suspension to settle
downstream. We also notice the great concentrations
in PM in the Ntahangwa river compared to the Muha
river. These differences would be due to the nature of
the crossed rocks and their degree of alteration;
quantity of precipitations; index of slope and
erodibility of the crossed grounds; work of civil
engineering (hardcore, sand extraction in the sharp
bed of these rivers).

Studies made on water of Rusizi and
Kanyosha (upstream and on lake), show the
physicochemical characteristics as illustrated in Table
1:

Table 1. Results of physico-chemical analysis of water samples in Rusizi and Kanyosha rivers

Analyzed Elements Rusizi lake Kanyosha river Kanyosha lake
pH 9.01 7.77 8.76
Conductivity (1S /cm) 744 58 578
Dissolved Oxygen 12.78 0.98 10.13
Ca** (mg/l) 9 1.8 8.6
Mg (mg/l) 49.2 3.1 38.1
NO3-N (mg/l) 0.11 0.71 0.12
NO,-N (mg/l) 0.005 0 0.92
NH,"-N (mg/l) 0.29 0 0.92
SiO; (mg/l) 5.89 17.28 3.6
Alkalinity ( mg/I) 8.24 0.54 6
HCO3 (mg/l) 412 33 305
CO5* (mg/l) 22 0 15
PO,> (mg/l) 0.007 0.007 0.002
S0,% (mg/l) 2 0 1
CI" (mg/l) 28 4.4 27.3
Particulate matter 262 215 5
Chlorophyll-a 5.8 7.3 2.6
94

http://www.sciencepub.net

marslandpress@gmail.com.




J. Mutima et al / Academia Arena, 2010

Except pH, studies made on water of Ntahangwa river
and Muha river show that temperature, conductivity,
particulate matter increase from upstream to
downstream, and are higher in the contact zone with
the lake (mouth). This is the same for nitrates, nitrites,
ammoniacal nitrogen, phosphates and chlorides.

The results of nitrites analysis for both
Ntahangwa and Muha rivers are as shown in the Table
2 and Figure 1:

Table 2: Results of physico-chemical analysis in
Ntahangwa and Muha mouths

PARAMETERS/ELEMENTS NTAHANGWA lake MUHA lake
Temperature 235 235
Conductivity 300 280
Particulate matter 1250 1320
(PM)
NO,™ (mg/l) 0.1 0.081
NO;s™ (mg/l) 1.601 1.2
NH," (mg/1) 0.93 0.21
PO,> (mg/l) 0.144 0.07
CI" (mg/l) 7.8 7.5
—— NTAHAGWA
---0--- MUHA
3 %
u .
E 0051 _o-®
[y ] 0 -
2
5 5152 5354 55 56
g S51'S2'83'S4'
8
g
8 Stations

Figure 1. Upstream to downstream variation of NO2™ in
Ntahangwa River and Muha River. S1-§6 and S’1-S°4 are
the sampling stations respectively for Ntahangwa river and
Muha river, upstream to downstream

We notice a high concentration in nitrites,
nitrates, ammonia and phosphates in water of
Ntahangwa river and Muha river comparatively to
Rusizi and Kanyosha ones. Indeed, the nitrites and
nitrates found in water of Ntahangwa and Muha could
come from the deterioration of the eruptive rocks, of
the boggy grounds, in the schistous rocks; .... They
can also come from the agricultural land using the
chemical fertilizers, the atmosphere and the effluents
of sewers. All water of the stormy rains contains minor
amounts of nitrates and nitrites, formed graces to the
electric shocks in the atmosphere. The nitrogen which,
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by mineralization, will form ammoniacal salts would
have come from the putrefaction of the albuminoidal
matters, of the products of fossilization of the plants.

The Figure 2 shows the evolution of nitrates
upstream to mouth.

[
©
g =2 —o— NTAHAGWA
251 7—“/2—/—1\‘
8 éo LI T T T +MUHA
c
8 S1 S2 S3 S4 S5 S6

S1' S2' S3' sS4

Stations

Figure 2: Upstream to downstream variation of NO3™ in
Ntahangwa river and Muha river.

The presence of ammonium in water of these
rivers would be explained by recent feces pollution, if
not it oxidizes quickly out of unstable nitrites and
finally out of stable nitrates. The great concentrations
appear after high populated zones (BUYENZI and
BWIZA.). Ammonia is a product of the
microbiological decay of animal and plant protein. It
can be directly reused by plants to produce protein.
Ammonia and ammonia compounds are applied
directly as fertilizers. The presence of ammonia
nitrogen in surface water usually indicates domestic
pollution. Ammonia in ground water is normal and is
due to microbiological processes.

Orthophosphates are present in the sediments.
They are necessary for the life of the plants and of the
aquatic animals because they are used for the
development of the algae and the phytoplankton whose
the zooplankton and various invertebrates nourish
themselves; they are also consumed by fish. However,
the great concentrations observed with the mouths
worries us about a possible exaggerated growth of the
algae. These last forming a thick carpet at water
surface and, while breaking up can be the cause of
pollution for fish.

The chlorides met in great quantity with the
mouths of Ntahangwa and Muha Rivers are subject of
several sources: Major the part comes primarily from
rainwater, of the urines as well as excrements of
animals. The remainder comes from various
chlorinated organic compounds (the D.D.T, Lindane)
and from the detergents. Most between them are not
biodegradable. The pollutants are then all the more
dangerous as they are not biodegradable or which can
be recycled chemically. They can then remain
accumulated a very long time.
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As result of granulometric analysis, based on the
triangle of classification of soils for granulometric
analysis, we notice that the sediments on the mouths
level of the Ntahangwa and Muha rivers are all sandy
loam. That is explained by the fact why these rivers
cross the formations of Cenozoic age represented
mainly by the deposits filling the tectonic ditch in
which Lake Tanganyika is located. The sand
prevalence would be also explained by the fact these
rivers take source in the buttresses bordering the town
of Bujumbura; in the formations of Burundian
consisted on pelitic and quartzitic metasediments.
These sandy sediments are dangerous for the life of the
aquatic animals because they block their habitats,
increase the turbidity of water block the penetration of
the light, etc. Certain chemical pollutants such heavy
metals and the phosphates are fixed on the particles of
the sediments, in the mud. They can remain stored or
given in circulation there if oxygen is lacking in the
medium.

4. Conclusion and Recommendations

The results of the analysis made on water and the
sediments of rivers flowing in Lake Tanganyika prove
to us an excessive entry of the sediments in the Lake
Tanganyika through them. The quantity of the fine
particles entering the lake becomes increasingly
important during the rainy seasons.
Considering the exceptional value of the Lake
Tanganyika for the good being of the bordering
populations and humanity as a whole and its
vulnerability under the effect of the changes brought
by the human activities, at the same time in the lake
and its catchment area; considering the threats of
pollution of the Lake Tanganyika via physical and
chemical inputs of agriculture which appear dangerous
already on the natural resources of the lake; This study
recommends that an environmental evaluation of the
“state of the lake” is carried out for the Lake
Tanganyika. This would comprise the collection, the
interpretation of information and the identification of
the gaps of our knowledge as guides for future
researches and future actions; that the lake should be
protected from the potential damage of the chemical
inputs of agriculture. This should comprise the
establishment of an effective system of control in
order to identify which products should be authorized
for each particular use. Moreover, the quantity of
fertilizers brought to a culture must correspond to the
total needs for the plants and their capacity for
absorption, although the calculation exact of the
quantity to be used is not easy; that the State of
Burundi and neighboring countries sharing the Lake
Tanganyika should take conservation measures of the
lake compatible with its long-term exploitation and
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that they bring their assistance to the research tasks for
this purpose..

Appendix

List of abbreviations

REGIDESO: (Régie de distribution d’eau) is a
company for distribution of drinking water in Burundi
and Democratic Republic of Congo (DRC).

D.D.T: dichloro- diphenyl trichloroethane: It is a
synthetic pesticide with chemical formula: C14HgCys

CCl,

PM: Particulate Matters
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Effect of Parthenium hysterophorus ash on growth and biomass of
Phaseolus mungo
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Abstract: The aim of the study was to find the effect of Parthenium hysterophorus ash on germination, plumule
and radicle length and biomass production of Phaseolus mungo. The study revealed that among the concentrations
used 1% has enhanced germination, plumule and radicle length and biomass production and reduced with
increasing higher concentration of aqueous solution. However, higher concentration over 3% suppressed all
growth activities. Although the growth parameters when compared with control showed best in control. The study
concluded that increasing concentration of ash has adverse effect on germination, radicle and plumule length,
biomass of P. mungo than the control. Therefore, burning of P. hysterophorus should be avoided in the
agricultural field to enhance over all productivity of P. mungo [Academia Arena, 2010; 2 (1):98-102]. (ISSN

1553-992X).

Keywords: Toxic effect, radicle, plumule, biomass

1. Introduction

Parthenium hysterophorus L. commonly known
as carrot weed, white top, chatak chandani Congress
grass, star weed. The plant belongs to the division
Magnoliophyta, class: Magnoliopsida, Order:
Asterales and family: Asteraceae. The species is
distributed in Argentina, Australia, Bangladesh,
China, Cuba, Dominican Republic, Ethiopia, Haiti,
Honduras, India, Jamaica, Madagascar, Mauritius,
Mexico, Mozambique, Nepal, New Caledonia,
Pakistan, Papua New Guinea, Puerto Rico, South
Africa, Sri Lanka, Swaziland, Trinidad, the United
States of America, Venezuela, Vietnam and West
Indies. Parthenium probably entered India before
1910 (through contaminated cereal grain), but went
unrecorded until 1956. Since 1956, the weed has
spread like wildfire throughout India. It occupies
over 5 million hectare of land in the country.
Parthenium grows well in wastelands, forestlands,
agricultural areas, scrub/shrub lands, overgrazed
pastures and along roadsides. It tolerates a wide
variety of soil types and prefers alkaline, clay loam
to heavy black clay soils. The well growth of plant
occurs, where the annual rainfall is greater than 500
mm and falls dominantly in summer.

P. hysterophorus due to its invasive capacity
destroyed its natural ecosystems. It has changed
native habitat in Australian grasslands, open
woodlands, river banks and floodplains (Mc Fadyen,
1992; Chippendale & Panetta, 1994). In national
wildlife parks southern of India its invasiveness
have been observed (Evans, 1997). From the
emanation of allelochemicals, plants can regulate
the soil microbial community in their immediate
vicinity, affect herbivory, encourage beneficial
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symbiosis, change the chemical and physical
properties of the surrounding environment, and
directly inhibit the growth of competing plant
species (Pedrol ez al., 2006).

Allelopathic compounds play important roles in
the determination of plant diversity, dominance,
succession, and climax of natural vegetation and in
the plant productivity of agro ecosystems.
Allelopathy also may be one of several attributes
which enable a plant to establish in a new ecosystem
(Callaway and Aschehoug 2000; Callaway and
Ridenour, 2004).

The P. hysterophorus become a widespread
weed in the Himalayan zone of Garhwal. Presently
the weed is a major problem in the agriculture filed
of Garhwal Himalaya. The species start their growth
before rainy season and cover whole area of
agriculture field, which suppressed the growth of
other herbaceous vegetation also. Before Kharif
crop P. hysterophorus remain covered with their
peak growth in agricultural land. People through
ploughing in agriculture uproot P. hysterophorus
collect and burned in the agriculture filed. In the
kharif crop due to climatic variability the rains are
very less and people prefer to grow Phaseolus
moongo in the many areas of the Garhwal Himalaya.
The large scale burned ash of P. hysterophours
remained with the sown crop in the agriculture filed.
Before carried out the experiment the hypothesis
was developed that; 1) is P hysterophorus ash has
any effect on the germination, radicle and plumule
and biomass production of P. moongo. Therefore the
present study was aimed to find out effect of ash on
seed germination, plumule and radicle and biomass
production of P. moongo
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2. Materials and Methods

The study was conducted in the Laboratory of
Department of Forestry, HNB Garhwal University,
Srinagar. The experiment was carried out in
bioassay culture. In bioassay culture the collected
naturally burned ash of P. hysterophorus form the
agriculture filed was collected. A powder ash of 1g,
30, 50, 7g and 9g and was weighed and added each
to 100 ml of double distilled water for 1%, 3%, 5%,
7% and 9% concentration and kept at room
temperature (22-25 °C) for 24 hours. The solutions
were filtered through Whatman No. 1 filter paper
and stored in dark cool place for use. 10 seeds in
each Petri Dishes of 15cm diameter (Fig.1) with
three replicates were used for each concentration.
The aqueous extracts were used regularly for
moisten the seeds. A separate series of control was
set up using distilled water. The germination of

seeds, plumue and radicle length and biomass of
seedling were counted every day for 7 days.
3. Results

The results of the study indicated that among
the concentrations, the highest values of radicle and
plumule growth of P. moongo were in the control.
The concentration of 1% gave the second larger
values of radicle and plumule length, which further

reduced in 3% concentration. Onwards 3%
concentration of ash aqueous solution no
germination, plumule and radicle length was

recorded (Table.l1 Fig.1). Similar as radicle and
plumule length, the biomass of seedling was also
estimated for fresh weight and dry weight. Among
the concentrations the highest moisture percentage
was in 1% followed by 3 % however both the values
were lower then the control. The biomass was also
reduced with increasing concentration of aqueous
Solution.

Table.1 Effect of P. hysterophorus ash on germination, plumule and radicle length and biomass of P. mungo

Control Germination Radicle Plumule Biomass Moisture
(%) Length (cm) Length (cm) Fresh weight Dry weight (%)
9 9

Control 100 9.28 16.40 3.33 0.32 90.99
1% 100 3.87 8.63 1.97 0.30 83.76
3% 100 1.64 3.13 0.47 0.17 62.79
5% - - - - - -

7% - - - - - -

9% - - - - - -

4. Discussion

The allelopathic nature of P. hysterophorus has
been well documented and water soluble phenolics
and sesquiterpene lactones have been reported from
the roots, stems, leaves, inflorescences, pollen and
seeds (Evans, 1997). Rajan (1973) and Kanchan
(1975) were the first to report the presence of plant
growth inhibitors in parthenium weed, and the latter
identified parthenin, caffeic acid and p-coumaric
acid as the primary inhibitors in stem tissues.
Kanchan and Jayachandra (1979) also found that
these inhibitors were present in root exudates and
could be extracted from the leaves of P.
hysterophorus (Kanchan & Jayachandra, 1980a). In
addition, a range of phenolics, including caffeic
acid, ferulic acid, vanicillic acid, anisic acid and
fumaric acid were found in air-dried root and leaf
material. Srivastava et al. (1985) reported that that
aqueous extracts of leaves and inflorescences
inhibited the germination and seedling growth of
barley, wheat and peas. Kohli et al (1985)
suggested that two allelochemicals acting
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synergistically were responsible for the significant
decrease in seed germination and subsequent growth
of cabbage, when placed in leaf and inflorescence
leachates from parthenium weed. Patil and Hedge
(1988) isolated and purified parthenin from leaves
of P. hysterophorus and demonstrated that this
compound significantly decreased the germination
of wheat seeds and adversely affected seedling
growth. The allelopathic effects have been shown
with foliar leachates of P. hysterophorus on a
diverse range of agricultural and tree crops: cowpea,
sunflower, Casuarina, Acacia, Eucalyptus and
Leucaena (Swaminathan et al., 1990); rice, wheat,
black gram and chickpeas (Singh & Sangeeta,
1991); green gram and wheat (Agarwal & Anand,
1992); barley and Cassia tora (Singh et al., 1992);
mung beans and guar (Kohli & Rani, 1992); various
species of Indian forage crops, pulses and oil seeds
(Aggarwal & Kohli, 1992); sorghum (Ayala et al.,
1994); maize, ragi (Eleusine oracana; Eragrostidae)
and soyabeans (Bhatt er al, 1994); sunflower,
french beans and cotton Madhu ez al., 1995); radish
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Control 5%
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% o 9%

Figure. 1. Growth performance of P. mungo in different concentration of P. hysterophorus ash
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(Mehta ez al., 1995); okra, chilli peppers and clover
(Dhawan & Dhawan, 1995a), have demonstrated
that the germination and yields of traditional Indian
pulse crops (guar, black and green gram) were
reduced when these were grown in soils previously
infested by parthenium weed.

5. Conclusion

The study could be concluded that increasing
concentration of ash reduced the germination,
radicle and plumule length, biomass and moisture
content of P. moongo than the control. Therefore, it
is suggested that after ploughing P. hysterophorus
should not be burned in the agricultural filed to
reduce over all productivity of P. moongo.
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