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ABSTRACT 
The biodegradability potential of sewage in a detergent with the trade name OMO was determined using the contents of 
a septic tank inoculated exogenously with selected seed cultures (experimental) and compared with those not treated 
(control) as terms of sewage digestion for a period of three weeks. The control set-ups (CS) contained all the materials 
present in the experimental (ES) except that it was not inoculated with the selected seed cultures used for this study 
which were obtained using cassava steep liquor fortified with 0.5g fish extract per liter. This was observed to support 
growth of the seed cultures more than sorghum and corn, which were also used in the process of evaluating the culture 
media. The detergent and sewage degrading microorganisms identified were mainly Bacillus spp, Lactobacillus spp, 
and Klebsiella spp. Results of this study has shown that digestion of the contents of the septic tank can be facilitated by 
the addition of the identified microorganisms (Bacillus spp, Lactobacillus spp, and Klebsiella spp) cultured in a 
detergent like OMO and efficient principles controlling creation of the system and digestion employed. 
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1. INTRODUCTION 
The pollution of the environment with sewage has resulted in many problems that are of much concern globally. This 
man-made hazardous compound in the environment is a subject of intense concern to many. The microorganisms upon 
which the operation of biological waste treatment processes depends are bacteria, algae and protozoa. 
A purposeful biological treatment of wastewater is one of the most important tasks that microorganism perform under 
human direction. The role of micro-organisms present in sewage can be seen in aerobic bacteria bringing about the 
stabilization of organic matter where protozoa brings about clarification by engulfing bacteria and other suspended 
matter content. 
Since pathogenic organisms and numerous viruses including polioviruses and hepatitis viruses are often present in 
sewage, it is critically important to isolate drinking supplies and water lines from sewage contamination. The septic 
tank is the most common means of sewage disposal and treatment in most towns and cities in Nigeria. 

 
2. MATERIALS AND METHODS 
WATER SAMPLE COLLECTION: The Lagos lagoon water sample was collected from the University of Lagos 
front.  
DETERGENTS AND REAGENTS: A domestic detergent (Omo) blue in colour and produced by Unilever Nigeria 
Plc was purchased from Yaba market in Lagos, Nigeria. 
SEWAGE: A freshly voided faeces was also collected from three kids within the age brackets of seven (7) years, five 
(5) years and three (3) years. 
 
MEDIA FORMULATION 
Fresh cassava tubers were fermented with tap water for a period of 3 days. The cassava steep liquor was collected and 
sterilized along with sorghum and corn steep liquors in different containers by tyndalisation. 
Fish Extract Preparation: Mackerel fish weighing 293g was cut into small pieces and placed in a pot; 800ml of 
distilled water was then added and allowed to boil for about 15 minutes while the pot was covered with a lid. After 
boiling for 15 minutes, it was allowed to cool to room temperature. The clear supernatant (fish extract) was then 
decanted into a flask from which 300ml were measured into a bottle and the remaining stored at 40C as stock. 
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SET UP OF ARTIFICIAL SEPTIC TANK REACTOR (ASTR). 
Four hundred grammes (400g) of faeces were weighed and dispensed into a fifteen (15) litre plastic container, 
containing some quantity of lagoon water. One hundred grammes (100g) of Omo were then added and the mixture 
stirred thoroughly to ensure uniformity. The mixture was then made up to the ten (10) liter mark with lagoon water and 
covered with a perforated lid to allow for aeration. 
The set up was then left on a bench top in the laboratory to digest at ambient temperature and was stirred at weekly 
intervals. The total aerobic counts were made. Isolation was done on the twentieth day (3 weeks.) 
Isolation and Identification of Sewage and Detergent Utilizing Microorganisms:  
Aliquots (0.1ml) from 10-4, 10-6, 10-8 and 10-10 dilutions were inoculated into Nutrient Agar (NA) in three replicates 
and repeated with Potato Dextrose Agar (PDA) plates by spreading. NA plates were incubated aerobically at 370C for 
24-48 hrs for isolation of bacteria and PDA plates at 250C (room temperature) for 3-5 days for enumeration of fungi 
[1]. At the end of the incubation period the developed colonies were screened, enumerated, and identified up to species 
level for some isolates using the method described by [2],[3]. The three isolates were characterized and identified based 
on morphological and biochemical properties according to [4], [5],[6],[7].Before identification, pure cultures of the 
isolate were obtained by streaking technique-using NA for bacterial isolates and PDA for fungi isolates. When not in 
use, the isolates were placed on NA or PDA slants overlaid with sterile mineral oil and stored in a refrigerator at 40C. 
The detergent and sewage degrading microorganisms identified were mainly Bacillus spp, Lactobacillus spp, and 
Klebsiella spp. 
 
DISCUSSION 0F RESULTS 
 
Physico-Chemical Characteristics of Sewage and Detergent in Septic Tank:  
The changes in temperature regimes, pH, dissolved oxygen, optical density, biochemical oxygen demand total aerobic 
counts, coliforms and fungal counts during sewage digestion in septic tank for three weeks were taken.  Morphological 
and biochemical characterization of bacterial isolates used as inocula in experimental septic tanks was also recorded. 
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Table for MORPHOLOGICAL AND BIOCHEMICAL CHARACTERIZATION OF BACTERIAL ISOLATES USED AS 
STARTER CULTURES IN THE EXPERIMENTAL SEPTIC TANKS 
 

Straw-yellow regular 
small raised viscid 

Large creamy white 
irregular butyrons 

Large creamy white 
spreading surfaced 

rhizoids 

Colony morphology 

Short plump rods/clusters + Rods (in chains) Cellular morphology 
-  + Gram reaction 
- + + Motility test 
- - + Spore stain 
+ - + Catalase production 
- - - Urease production 
+ - + Nitrate production 
- - + Indole production 
- - + H2S production 
- - - Oxidase test 
+ + + VP test 
- + + MR test 
- - + Gelatin Liquefaction 
- - + Starch Hy7drolysis 
+ - - Citrate Utilisation 
+ + + LAC 
+ + + GLU 
+ - + FRU 
+ + + MANOSE 
+ - + SUC 
- - - MALTOSE 
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+ + + MANITOL 
PSC 5 PSC 3 PSC 2 ISOLATE 
Klebsiella spp Lactobacillus spp Bacillus spp PROBABLE BACTERIAL 

GENUS 
 
*ME = Methyl Red Test, VP = Voges Proskaurer Test. SUC = Sucrose, LAC = Lactose, GLU = Glucose, FRU = 
Fructose 
 
Sewage treatment requires a combination of physical and biological processes. Occasionally chemical processes are 
additionally employed. The common physical processes are screening, comminuting and the removal of grits and 
organic suspended solids by sedimentation [8]. Biological processes involve the application of bacteria and algae and 
constitute by far the most important methods of sewage treatment. 
Chemical processes are not now in common use although considerable interest is being shown in the physico-chemical 
reclamation of drinking water from sewage effluent. Sewage treatment is done basically to reduce the spread of 
communicable diseases caused by pathogenic microorganisms found in sewage. In this study, an attempt was made to 
facilitate the decomposition of the contents of septic tanks as a means of domestic sewage treatment. 
The use of cassava steep liquor to develop a relatively cheap medium for the propagation of the seed culture for this 
treatment was found to be useful and cost effective when compared with culture development using imported media. 
Cassava steep liquor, a waste product that is usually discarded after fermentation of cassava tubers for fufu and garri 
production is known to contain a variety of microorganisms. According to these authors [9], the predominant 
microorganisms in cassava steep liquor include Bacillus spp, Acetobacter spp, corynebacterium spp, pseudomonas spp, 
serratia spp, leuconostoc spp, streptococcus spp, and acetobacillus spp (bacteria). Others include moulds and yeasts 
such as aspergillus spp, penicillium spp, fusarium spp, rhodotorulla spp, saccharomyces spp, and candida spp. 
Most of these organisms particularly pseudomonas spp, corynebacterium spp, aspergillus spp, penicillium spp and 
candida spp have been demonstrated to be able to utilize sewage.  In other words, besides being used as a medium to 
develop seed cultures, cassava steep liquor can be used as a source of sewage digesters. The bacteria important in the 
aerobic treatment of sewage are rod shaped, facultative and mesophilic. It is important to know that they are excellent 
oxidizers of dead organic matter (saprophytes), which grow extremely in sewage. 
From the result (figure 1) the BOD, which is perhaps the most common index in measuring sewage strength or 
concentration, was reported for a 5-day incubation period. It is the amount of oxygen, which is consumed by a sewage 
incubated for a specified length of time (usually five days) at 200C to biodegrade the sewage. There was a rapid increase 
in BOD for the experimental set up (ES), this was attributed to the high microbial population present in the waste, 
which requires greater oxygen consumption for the biodegradation of the sewage. Thus, oxygen is a necessary 
requirement for aerobic degradation of sewage. 
From the physical observations of the artificial septic tanks, factors such as odour, consistency and colour showed very 
high remarkable reductions in the experimental tanks when compared with the observations made for control tanks. 
These observations strongly indicate that the sewage has reached very advanced stage in the experimental tanks 
inoculated with the developed cultures. Therefore, the gradual increase in the dissolved oxygen in the experimental 
tanks after weeks 2 and 3 could be attributed to the fact that little or no oxygen was required for further digestion of 
sewage. The gradual decrease in BOD at weeks 2 and 3 further strengthens this view as BOD5 describes the level of 
oxygen required to digest organic matter within five days of inoculation. Therefore as BOD5 decreased in tanks at 
weeks 2 and 3, it shows that there was little or no organic matter in sewage left requiring oxygen for digestion. 
In the control tanks (figure 2) DO showed decreases throughout the period of study suggesting the presence of organic 
matter (sewage) requiring dissolved oxygen for digestion. The increase in temperature profiles for both the 
experimental and control tanks over the period can be attributed to the metabolic activities of the microorganisms, 
which remarkably increased in numbers when compared with the initial population densities that was present in the 
tanks. However, (in figure 3 )the temperature profiles were within the mesophilic range (20-450C) which, from the 
report of [10] favours microbial growth in sewage. 
The differences in the determined parameters between the experimental and control septic could be attributed to the 
activities of the cultured microorganisms inoculated into the experimental tanks. Therefore, in the engineering 
management of septic tanks, there is the need to consider the vital roles played by microorganisms from the result of 
this study. Also septic tanks designed with little or no exchange of materials from the environment (closed system) may 
be efficient in the digestion of the sewage.  
          This is because from the results of this study, digestion of sewage was poor in the control tank which was not 
inoculated with starter culture. Thus septic tanks for sewage digestion are dynamic systems requiring sustainable 
mechanisms such as oxygen vent and microbial digesters to supplement those naturally present. These factors were 
provided during this study by the perforations through the lid of the tanks and by the exogenous inoculations of the 
tanks with seed cultures respectively.  
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From the results of this study, the tanks inoculated with a mixture of the selected strains seems to be much more 
efficient in the digestion of the sewage when compared with the tanks  that received single seed cultures. These 
observations agree with the report by [11]. These authors stated that stabilization tanks and ponds should comprise of 
complex communities of organisms in order to be very efficient in waste digestion. In other words, these interact and 
modify the organic content of the sewage to produce effluents needing little or no further investment in treatment. 
By the end of the study (3 weeks), the contents of the experimental septic tanks were completely digested leaving 
behind particles and grits with clear supernatant water. These can be regarded as sludges and liquid bye-products 
associated with sewage digestion. They represent valuable sustainable resources or bye-products that are useful in 
agriculture as organic manure used for soil enrichment. 
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