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Abstract

Like the majority of large African cities, Conakry is faced with the problems of wastewater management and the
protection of the quality of water resources. This work on the evaluation of the bacteriological and parasitic
loads of domestic raw wastewater from Conakry has highlighted the presence of bacteria, such as Salmonella
(typhi and spp), faecal Coliforms/Escherichia coli, faecal Streptococci and Parasites in domestic wastewater in
the city of Conakry. The bacteriological analysis showed that the loads of faecal coliforms/E.coli (CF) are higher
than those of faecal streptococci (SF), with maximum for faecal/E.coli (7x10%/100ml) in Dabondy in Matam and
in Kakimbo in Ratoma and for faecal streptococci (6x10%/100ml) in Dabondy in Matam, Yimbayah market in
Matoto and in Kakimbo in Ratoma. The average bacteriological loads in (UFC/100mL) of the five communes of
Conakry are respectively: Kaloum CF (4.80x10°), S.F (3.60x10%; Matam CF (5.80x10°), S.F (4.80x105);
Matoto CF (4.60x10%), S.F (4.20x10°%); Ratoma CF (4.75.105), S.F (3.75.105) and Dixinn CF (5.75x10%), S.F
(4x10%). The average total loads of the city are thus: CF (5x10%), S.F (4.07x10°%). Qualitative parasitological
analysis made it possible to identify eggs and cysts of four types of parasites (Entaboiba histolytica, Ascaris,
Pinworms, Fasciola hepatica and Trichuris), with a predominance of eggs of Ascaris sp and Entaboiba
histolytica, i.e. 100% each, followed respectively by Pinworm (84%), Trichuris (16%) and Fasciola hepatica
(4%). The most contaminated municipalities remain those of Dixinn and Ratoma, followed respectively by
Matoto, Matam and Dixinn. The quantitative parasite analysis made it possible to count (eggs/litre) each type of
parasite, namely: Ascaris (25.5 eggs/l); Pinworm (4.23 eggs/l); Trichuris (2.4 eggs/l) and Fasciola hepatica (0.2
eggs/l). The microorganisms identified during this research can be the source of a health risk, in particular
gastroenteritis, diarrhea, ascariasis, dysentery, hepatitis, typhoid. At the end of this work, we propose carried out
a technique of treatment by filtration of the domestic waste water of Conakry, which will be the subject of
another article.
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Introduction

The proliferation of wastewater results from the demographic explosion of the population, the defect of the
drainage networks and the lack of a treatment station for this wastewater [1. Water is a precious commodity that
is subject to various types of pollution and degradation: ecosystems and human health are directly impacted. The
pollution present in the water is of various origins: industrial, domestic or agricultural 2. Many diseases from
which the population suffers are partly linked to the unhealthiness of its living environment, to the insufficient
evacuation of domestic and industrial wastewater. The latter have become increasingly enormous in the face of
industrial development, economic growth, demographic expansion and the high density of urban areas I,

In the absence of treatment, this waste water constitutes a growing danger to human health and the natural
environment because of their loads of toxic chemical materials and pathogenic micro-organisms (bacteria,
viruses, parasites, etc.). They therefore constitute permanent threats to health as well as to human health * 51,
According to the World Health Organization (WHQO), 80% of the diseases that affect the population of the planet
are linked to water pollution. In fact, most of the microorganisms that are the cause of the great historical
epidemics of waterborne origin have their normal habitat in the intestines of man and certain warm-blooded
animals. This is why the control and monitoring of water quality, particularly waste water, seems increasingly
essential [,

WHO regularly publishes Water Quality Guidelines which many countries use to develop their own national
standards. These guidelines represent a scientific assessment of the health risks associated with biological and
chemical substances in drinking-water and the effectiveness of the measures deployed to address them [,
Nowadays, wastewater is frequently reusable in irrigation (fodder crops or market gardening); in industry
(cooling circuit, construction, paper mills, textile industries, etc.); in urban areas (firefighting, car and road
washing, watering of parks, etc.); in the production of drinking water and for groundwater recharge [ .
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Water can therefore act as a vector for potentially dangerous microbiological agents such as salmonella, cholera
vibrios and parasites. Contamination can occur through recreational waters (swimming pools, lakes and rivers
used for swimming), drinking water from treated surface water, irrigated plants or foods contaminated during
their preparation %, The Republic of Guinea, described as the "Water Tower" of West Africa, is experiencing
serious problems of drinking water supply in households and communities. In 2012, the national drinking water
coverage rate was 74% with (92%) in urban areas and (71%) in rural areas. Boreholes accounted for 47% of
household drinking water supply. On the other hand, 22% get their water from taps and 16.1% from surface
water.

The poor disposal of wastewater and excreta leads to pollution of the soil, air, groundwater and surface water as
well as the stagnation of wastewater in certain places with the development of breeding sites [**l. Faced with this
situation and within the framework of the health control of waterborne diseases, we proceeded to the evaluation
of the bacteriological and parasitological loads of domestic wastewater in the city of Conakry.

Material and Methods

Study zone
This study was carried out in the five communes of Conakry from June 08 to 20, 2021. Twenty five (25)

sampling sites were chosen, five (5) of which per commune. Conakry is a port city opened by a wide cornice on
the Atlantic Ocean and which today has more than two million inhabitants. This makes it one of the most
important African cities with an area of 450 km2. Its climate is June to September, with a minimum rainfall of
3000mm and a maximum of 4300mm. The humidity varies from 69 to 88% and an average annual temperature
of 25°C. The city Conakry is located on the narrow peninsula of Kaloum, which stretches into the Atlantic
Ocean. It is subdivided into five (5) municipalities which are: Kaloum, Dixinn, Matam, Ratoma and Matoto 12,

The different sampling points are illustrated on the map in Fig. 1.
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Fig 1: Sampling mapping
Methodology
Sampling

A total of 25 samples, including five (5) per municipality (Kaloum, Dixinn, Matam, Matoto and Ratoma) were
taken over two days, June 9 and 10, 2021, from 8:30 a.m. to 5:30 p.m. each day. A volume of (500 ml) of
wastewater was sampled at the surface and at depth (30 to 50 cm) depending on the site, in sterile bottles. These
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samples were taken under rigorous hygienic conditions and packaged in a cooler at +4°C, sent to the Central
Veterinary Diagnostic Laboratory for Food Hygiene in Conakry for bacteriological and parasitological analysis.

Analysis of samples

Bacteriological analysis

The bacteriological analysis focused on the search for Salmonella, streptococci and faecal coliforms. The search
for Salmonella was carried out according to the 1SO 6579 standard, the broth used is SFB (Segmented
filamentous bacteria) [*3l. A pre-enrichment of a 1/10th dilution of the waste water with buffered peptone water
was incubated at 37°C for 16h to 24h. The enrichment was carried out with 0.1ml of the pre-enriched medium in
10ml of the vassiliadis ratio broth, and incubated at 42°C for 18h to 24h. The isolation was carried out on
selective medium. It consisted of inoculating the Hektoen agar from the enrichment broth, then incubating at
37°C for 24 hours. Lactose negative colonies with a black center were purified on Hektoen agar and incubated at
37°C for 24 h. The biochemical identification was made in the appi 20E gallery ', The method of research and
enumeration of faecal Streptococci (FS) used is similar to that of colimetry in liquid media. The count results for
faecal streptococci are expressed like those for Escherichia coli and coliform as the number of germs per 100 ml
1351, For the search for Faecal Coliforms (F.C.), the MacKenzie test is applied. In the most probable count (MPN)
method (NF T 90-413, 1985), from each positive tube on lactose broth with BCPL at double or single
concentration, a tube of Schubert medium fitted with a bell is inoculated. from Durham and incubate at 44°C for
48 hours 161,

Parasitological analysis

This parasitological analysis is done qualitatively and quantitatively. Macroscopic analysis was carried out
systematically before any microscopic examination of wastewater. It consisted of evaluating the quality of the
sample and looking for the presence of parasitic elements with the naked eye. All this of course only applies to
parasitic elements having a sufficient size to be distinguished (of the order of a millimeter). Macroscopic
parasitic elements were visible. Those that were not visible, we had to research after sieving on a sieve with a
mesh of about one millimeter and centrifugation of the waste water, the pellet obtained was deposited between
the slide and coverslip and observed under the microscope. This technique allowed us to highlight the larval
forms of certain parasites: Ascaris, strongyles and pinworms. The parasitological analysis by the method of Mac
Master of wastewater was carried out according to the Bailenger technique recommended by the WHOIX" 18], The
results of the parasitological analysis are expressed using the formula proposed by the WHO (1997): (N =
AX/PV). With, A: number of eggs counted on the Mac Master slide or average of numbers found on 2 or 3
slides; X: volume of the final product (ml); P: capacity of the slide of Mac Master (0.3 ml); V: Volume of the
initial wastewater sample to be analyzed™!. The photos in Figure 2 show some of the steps in this experimental
study.

Photo 1: Contamination of streptococcus|Photo 2: Casting of faecal coliform|photo 3: Preparation of culture
colonies culture medium medium

—

,4 &l | T
, Photo 5: Colonies of faecal Photo 6: Colonies of
Photo 4: Faecal coliform colonies streptococci salmonella a

Fig 2: Stages of the experimental study
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Results and Discussion

Results

The results of the bacteriological and parasitological analyzes of the samples of domestic wastewater from the
five municipalities of the city of Conakry are shown in Tables 2 and 3.

Table 2: Bacteriological analyzes

Locality Sample C.F/100ml S.F/100ml Salmonella/100ml
Boulbinet Mosquée 4.10° 2.10° S. spp
Temenétaye 3.10° 2.10° S, tvohi
Kaloum Sanfil 5.10° 4.10° e
Gouvernorat 6.10° 5.10° S. spp
Ministere de la péche 6.10° 5.10°
Coleah A/Egypte 6.10° 5.10° .
Madina Sig 6.10° 5.10° S. typhi
Matam Matam Lido corniche 5.10° 4.10°
Bonfi Mosquée 5.10° 4.10° S. spp
Dabondy 7.10° 6.10°
Aéroport Camp carrefour 6.10° 5.10° S. typhi
Yimbaya marché 4.10° 6.10°
Matota Tannerie Bas-fond 4.10° 3.10° S. spp
Tannerie sept étage 4.10° 3.10°
Cosa rail 5.10° 4.10°
Colomal chéteau rail 6.10° 5.10°
Nongo 2.10° 1.10°
Ratoma Kaporo port 5.10° 4.10° )
Kakimbo 7.10° 6.10° S. typhi
Miniére GT 5.10° 4.10°
Dixinn port 3 5.10° 4.10°
Millenium 6.10° 5.10°
Dixinn Camp Camayenne 4.10° 3.10°
Université Gamal 6.10° 5.10°
Clinique Ambroise 4.10° 3.10° S. spp

Table 3: Parasitological analysis

Locality Sample Entaboiba histolytica| Ascaris |Oxyure| Fasciola hepatica|Trichuris
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The diagrams in Figures 3 and 4 illustrate the bacteriological loads per domestic wastewater sampling site in the
different municipalities of Conakry.

The diagrams in Figures 5, 6 and 7 illustrate the contamination rates by parasite type, by municipality and their
count.
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Fig 4: Average bacteriological loads per municipality
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Discussions

The results of bacteriological analyzes of twenty-five (25) samples of domestic wastewater from the city show
the presence of faecal coliforms/E.coli (CF), faecal streptococci (SF) and salmonella in all samples at different
loads. The diagrams in Figures 3 and 4 respectively show the bacteriological loads by sampling site and by
municipality.

The faecal coliform/E.coli (CF) loads are higher than those of faecal streptococci (SF), with maximum for
faecal/E.coli (7x10%100ml) in Dabondy in Matam and Kakimbo in Ratoma and for faecal streptococci
(6.105/100ml) at Dabondy in Matam, Yimbaya market in Matoto and at Kakimbo in Ratoma (figure 3).

The average bacteriological loads in (UFC/100mL) of the five municipalities of Conakry (figure 4) are
respectively: Kaloum CF (4.80x10%), S.F (3.60x10%); Matam CF (5.80x10%), S.F (4.80x10°); Matoto CF
(4.60x10%), S.F (4.20x10°); Ratoma CF (4.75x10°), S.F (3.75x10°) and Dixinn CF (5.75x10°), S.F (4x10%). The
average total loads of the city are thus: CF (5.105), S.F (4.07x10°). These results show that the domestic
wastewater of the commune of Matam is the most polluted, cala this justifies by the presence of the large market
of Guinea Madina in this commune. Similarly, all wastewater from the five municipalities of Conakry is of very
poor quality with bacteria levels above 103 CFU/100 ml set by WHO guidelines (1989) for the discharge of
wastewater without risk into the environment.

Also, according to some authors, the bacteriological loads of Conakry are lower than those of certain cities in
African countries such as: Morocco, Tunisia, Benin, Ivory Coast). They presented loads varying between 108
germs/100mL and 2.6x108 germs/100ml 2% 24, The rainy season during which this work was carried out could
also be responsible for this low rate of contamination with a dilution effect on environmental microbial loads and
could result in an underestimation of bacterial loads I,
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The high density of CF/E. coli, the most specific indicator bacterium of faecal pollution, in the water analyzed,
clearly indicates their contamination by faecal germs and therefore the potential epidemiological risk represented
by their discharge without treatment [*31. In addition, wastewater is considered the optimal medium for microbial
proliferation 22, The results of the parasitological analysis of wastewater from Conakry showed the presence in
all the samples of parasites at very varied concentrations depending on the site.

Qualitative analysis identified four types of parasites (Entaboiba histolytica, Ascaris, Pinworm, Fasciola hepatica
and Trichuris), with a predominance of Ascaris sp and Entaboiba histolytica eggs, i.e. 100% each, followed
respectively by Pinworm (84%), Trichuris (16%), with the lowest in Fasciola hepatica, 4% (Fig. 5).

The most contaminated municipalities remain those of Dixinn and Ratoma, followed respectively by Matoto,
Matam and Dixinn (Fig. 6). These contamination rates depend on the socio-economic living conditions of the
population of the area. These data reveal faecal pollution conveyed by these raw effluents.

The quantitative analysis made it possible to count (eggs/litre) each of the type of parasite (Fig. 7), ie: Ascaris
(25.5 eggs/l); Pinworm (4.23 eggs/l); Trichuris (2.4 eggs/l); and Fasciola hepatica (0.2 eggs/l). The sources of
contamination of these effluents are generally of human and animal origin ?°l. These contamination rates can
vary from one season to another, depending on climatic conditions (temperature, humidity, oxygen and solar
radiation) 241,

Conclusion

Water can therefore act as a vector for potentially dangerous microbiological agents such as salmonella,
colibacillosis and streptococci. The reuse of wastewater without any prior treatment leads to potential health
risks since it is rich in pathogenic microorganisms, the larvae and eggs of parasites. Monitoring the evolution of
microbiological and parasitic pollution of domestic wastewater in the city of Conakry showed the presence of
salmonella, faecal coliforms/E coli, faecal streptococci in terms of bacteria. The parasitological study proved the
presence of parasites: Entamoeba Histolytica, Ascaris eggs in all samples. Pinworm and Trichuris were found in
a few samples. As for Fasciola hepatica, we noted the absence in all the samples analyzed. The analyzed
wastewater is not recommended for use in any activity without prior treatment.
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