
                                                                                 © 2026 JETNR | Volume 4, Issue 6 June 2026 | ISSN: 2984-9276 | JETNR.ORG 

 

JETNR2606119 Journal of Emerging Trends and Novel Research (www.jetnr.org) 
 

 

a964 

 

Effect of Ocimum sanctum Linn. leaf extract in 

treatment of sewage wastewater 
 

Saumita Nath
1
  Sankar Narayan Sinha

2
 

1Department of Botany, University of Kalyani, Kalyani, India, e-mail: saumitanath2021@gmail.com 

2 Department of Botany, University of Kalyani, Kalyani, India, e-mail: sinhasn62@yahoo.co.in 

 

 

Abstract  

For the treatment of sewage water, aqueous extract of Ocimum sanctumLinn. leaves was used and various 

physicochemical parameters (pH, temperature, total alkalinity, total hardness, total dissolved solids, electrical 

conductivity, chloride, sulphate, phosphate, biochemical oxygen demand (BOD), chemical oxygen demand (COD)) of 

raw sewage were analyzed as well as their phytochemical components were examined to observe the effect of leaf 

extract on sewage wastewater treatment. The wastewater treated with 10 ml of extract shown a greater decrease in all 

above mentioned parameters after incubation of five days. So, it isconcluded that the leaf extract of O.sanctumcan be 

used to treat sewage water treatment in the near future as this study was demonstrated by a notable reduction of these 

pollution-detecting indices of the sewage effluent. 
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1. INTRODUCTION  

The most important and precious resource for maintaining life on Earth is water. Rapid urbanisation and 

industrialisation over the past several decades have resulted in a significant pollution issue due to the dumping of 

sewage and industrial effluents into natural water bodies (Paul and Sinha, 2013; Sinha and Paul, 2015). Waste water 

drainage from sewage has become a major issue of water pollution. Due to chemical components of unacceptable 

concentration, sewage effluents, industries are causing water pollution and degrading the quality of surface and 

subsurface water through leakage (Imran et al., 2012). Sewage wastes contain hazardous, organic, and inorganic 

contaminants.These effluents alter the soil's chemical and physical characteristics, which ultimately have an impact on 

the microbial community and production (Shanthi et al., 2012).Traditionally, a variety of chemical, biological, and 

physical procedures are used to treat and decontaminate water and wastewater. These methods have disadvantages like 

high operating costs, time-consuming processes, lower treatment efficacy, stricter regulations, and environmental 

toxicity. As a result, novel and effective decontamination and disinfection methods are becoming more and more 

sought after.Ocimum sanctum L., commonly referred to as smell leaf, is one of the newly identified medicinal plants 

that may be used as an alternative treatment for a number of illnesses or as a source of a novel phytocoagulant and 

disinfecting agent. Ocimum sanctum, also stated to as sacred basil, is a highly valued therapeutic plant in ancient Indian 

medicinal systems like Ayurveda and Siddha. It is extensively distributed throughout Southeast Asia and the Indian 

subcontinent and is a member of the Lamiaceae family. The plant's antibacterial, anti-inflammatory, antioxidant, 

antipyretic, and adaptogenic qualities have been utilised for generations. Its pharmacological effects are influenced by 

bioactive substances as apigenin, rosmarinic acid, ursolic acid, eugenol, and other flavonoids. 

Sewage waste water can be treated using a variety of inorganic and synthetic coagulants, however these coagulants are 

expensive and produce additional levels of pollution. According to Ndabigengesere and Narasiah (1998), Vieira et al.  
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(2010), and Baptista et al. (2015), the disadvantages of artificial, inorganic coagulants include the development of 

Alzheimer's disease and related health issues, pH drop, large sludge volume formation, and poor cold water 

coagulation effectiveness. Therefore, it is discovered that biological therapy with natural coagulants is significant. 

Natural coagulants are inexpensive, generate less biodegradable sludge, and have no effect on the water's pH. Many 

plants, including Cassia angustifolia (Sanghi et al., 2002), Schinopsisbalansae (Sánchez-Martín et al., 2010), Ipomoea 

dasysperma (Sanghi et al., 2006),  Dolichos lablab, Calotropis procera (Danlami et al., 2014), Cicer arietinum 

(Asrafuzzaman et al., 2011),  Strychnos potatorum (Pandian et al., 2015), Ocimum basilicum (Shamsnejati et al., 

2015),  Opuntia ficus-indica (Belbahloul et al., 2015) and many others, have the capacity to treat waste water. 

2. MATERIALS AND METHODS 

2.1 Collection of plant material 

Green and healthy leaves of Ocimum sanctum were procured from University of Kalyani campus in Nadia, West 

Bengal (22.9864ºN 88.4453ºE). To remove sand, dirt and other particles the leaves were thoroughly cleaned under 

running potable water and then washed with purified water. The cleaned leaves were grinded into a fine powder using a 

mechanical grinder after being shade-dried for five to seven days at room temperature. The powdered substance was 

kept in an airtight container for future experiment. 

2.2 Sampling of wastewater 

Wastewater sample was collected from sewage drains near Jagaddal (22˚510̍5̎ N 88˚23̍43̎ E), West Bengal, in pre-

cleaned sterilized glass containers and were instantly used for the physicochemical analyses. 

2.3 Preparation of aqueous plant extract 

 The aqueous solution (10mg/ml) of O. sanctum leaf extract was made and the solution was heated at 60–70°C for half 

an hour while being constantly stirred. After letting the mixture cool, Whatman No. 1 filter paper was used to filter it  

and reserve it for further use. 

2.4 Screening for phytochemicals 

Phytoconstituents like Alkaloids, flavonoids, steroids, saponins, tannins, glycosides, terpenoids, phenols, 

proteins, carbohydrates, reducing sugars, coumarin, anthraquinone, cardiac glycosides and amino 

acids were qualitatively screened in the plant extracts (Harborne, 1973). 

2.5 Physico-chemical study of water samples  

Various physico-chemical parameters like pH, temperature, total alkalinity, total hardness, total dissolved solids, 

electrical conductivity, dissolved oxygen (DO), chloride, sulphate, phosphate, BOD and COD were determined in raw 

sewage water and treated water by standard protocol (APHA,2005). 10 ml of plant extract was applied to sewage 

effluents for five days incubation. To track any changes in the parameters of the effluents, all the physicochemical 

parameters tested above were determined after 5 days of incubation. 

3. RESULTS  

3.1 Phytochemical analysis of O. sanctum leaf extract 

 Alkaloids, flavonoid, saponins, phenols, proteins, carbohydrates, reducing sugars, coumarin, anthraquinone, and amino 

acids were found in this study of phytochemical ingredient of O. sanctum leaf extract (Table 3.1), while steroids and 

terpenoidswere found to be absent. These phytochemicals found in this study have been linked to a variety of 

biological functions, including antibacterial, antioxidant, anticancer, and more. 

Table 3.1: Phytochemical constituent of O. sanctum leaf extract 

Phytoconstituents  Observation 

Alkaloids  ++ 

Flavonoids +++ 
Steroids - 
Saponins ++ 
Tannins + 
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Glycosides + 
Terpenoids - 
Phenols ++ 
Proteins ++ 
Carbohydrates ++ 

Reducing sugars ++ 
Coumarin ++ 
Anthraquinone +++ 
Cardiac glycosides + 
Amino acids ++ 
+ indicates presence or positive reaction,  
++ indicates present in higher degree 

+++ indicates present in maximum amount 
-indicates absence or negative reaction 
 

 

3.2 Treatment of sewage water with plant extract 

pH value of water shows whether it is acidic or alkaline. O. sanctum leaf extract was used to treat sewage waste water, 

reducing it toneutral level. Cellulose, lignin, hemicellulose and crude fibre are all present in plant extract. 

 Carboxylic and amino functional groups make up its matrix network. These functional groups participate in the 

adsorption process because they can dissociate at different pH levels. 

Another crucial physico-chemical component for sewage effluent is the water's temperature.The temperature was 

higher in water sample due to chemical reactions. The investigation's findings demonstrated that biological activity was 

decreased by plant extract in sewage water thus the temperature was also decreased after treatment with it. 

Wastewater's total alkalinity reveals the buffering capability of water, or its power to neutralise acids and withstand 

abrupt fluctuations in pH. It gauges the overall concentration of alkaline compounds, mainly hydroxides, carbonates, 

and bicarbonates.Total alkalinity of wastewater was reduced after five days of incubation with the plant extract. 

For the control of household sewage and industrial runoff, hardness analysis is essential. High hardness levels interact 

with industrial processing operations, lead to substantial scaling in boilers and piping, and need the addition of hard 

water treatments. The total amount of dissolved calcium (Ca2+) and magnesium (Mg2+) ions is the main indicator of 

total hardness in wastewater. Calcium and magnesium are possible the most important elements, however other 

multivalent minerals like manganese and iron also play a role.Sample wastewater treated with 10 ml of extract ofO. 

sanctum leaf reducedmore saltson fifth day of incubation. 

The total amount of dissolved inorganic salts (such as calcium, chlorides, sodium and sulphates) and organic material 

in wastewater are indicated by Total Dissolved Solids (TDS). It acts as an overall indication of the mineral 

concentration, purity, and possible effects of runoff from houses, companies, or farms.High concentrations of dissolved 

solids might give water an unpleasant mineral odour. TDS removal is therefore a major consideration as well. In the 

current study, plant extract reduced TDS in noticeable amount. 

The amount of dissolved charged compounds, salts (ions) and minerals in wastewater is indicated by electrical 

conductivity (EC). larger EC values indicate larger concentrations of dissolved pollutants, which are a great indicator 

of general water pollution and wastewater strength considering that clean water is a weak conductor. An essential and 

inexpensive part of wastewater treatment is EC monitoring. It offers an immediate alert for spills into the environment, 

high salt concentrations, or abrupt increases in the concentration of pollutants. Before releasing wastewater into natural 

water bodies, technicians make sure it has been safely cleaned by using real-time electrical conductivity 

monitoring.The aqueous extract ofplant remarkably reducedthe ECvalue ofthe sewage waste water. 

The quantity of free oxygen (O2) in wastewater is known as dissolved oxygen (DO). It shows how well the water is 

able to sustain aquatic life and how well the treatment procedure is performing. Temperature, air pressure, salinity and 

biological function are the main factors that affect DO levels.Treatmentwith leaf extract ofO. Sanctum raises the 

oxygen levelin the sewage water. 

Elevated chloride amounts found in wastewater usually imply salinity coming from industrial emissions (such as food 

manufacturing, gas and oil, or chemical industries), or home sewage. Chloride is frequently employed as an initial 
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indicator for raw sewage since it diffuses through the body unaltered.The amount of chlorine in waste water was 

sharply reduced by the leaf extract.As cations from the leaf extract bind chloride ions that are negatively charged found 

in sewage effluent and neutralise the chlorides (Mangale et al., 2012). 

Degradation of concrete and metal pipes, an intense rotten egg smell (hydrogen sulphide gas), and a bitter taste of 

wastewater water are the indicator or common signs of high sulphate present in wastewater. Using aqueous extract of 

Ocimum sanctum leaves resulted in a considerable decrease in the sulphate content. 

Total Phosphate (TP) test is the main determinant of high phosphate in wastewater. Rapid algal blooms, decreased 

dissolved oxygen level and eutrophication or poor cloudy effluent within the treatment location itself are further visible 

signs of abnormally high levels. Phosphate levels in rivers are raised by the addition of irrigation water and soaps and 

detergents during washing and bathing.Using aqueous extract of Ocimum sanctum leaves resulted in a noticeable 

reduction in the phosphate concentration. 

The quantity of dissolved oxygen used by microorganisms to decompose biodegradable organic materials is indicated 

by BOD (Biochemical Oxygen Demand) in wastewater. It acts as the main indicator for the strength of the waste and 

the degree of organic contamination. After treatment with plant extract BOD value was found to be decreased.  

The total amount of oxygen needed to chemically oxidise all biological and oxidisable inorganic materials in 

wastewater is known as the Chemical Oxygen Demand (COD). It shows how much oxygen would be lost from aquatic 

ecosystems if the effluent is released untreated, acting as a direct indicator of the total level of pollution in the 

water.COD value reduced after treated with aqueous extract of O. sanctum leaves. 

The aqueous extract of Ocimum sanctum leaves was prepared and its effect on physico-chemical parameters viz., pH, 

temperature, total alkalinity, total hardness, total dissolved solids, electric conductivity, dissolved oxygen, chloride, 

sulphate, phosphate, BOD and COD of sewage wastewater was investigated. It is revealed from our study that with the 

increase of extract concentration pH value of the sewage gradually decreased (8.56 in raw sewage to 7.83 in 10mg/ml 

extract treated sewage). Moderate-high temperature (30.73˚C±0.64) was observed in raw sewage. Further total 

alkalinity was also reduced to 38.66 mg/l from 41.33mg/l recorded in raw sewage. Total hardness of water was reduced 

(197.33 mg/l) from raw sewage (214.66 mg/l). Total dissolved solids was also found to be decreased to 906.66 mg/l in 

10mg/ml extract concentration. Similarly, EC value also declined by the treatment of aqueous extract of leaf with a 

minimum value of 679 μS/cm. However, treatment of extract increases the dissolved oxygen of sewage wastewater to 

2.46 mg/l from 1.13mg/l. Chloride concentration also found to decrease (80.18mg/l in raw sewage and 64 mg/l in 10 

mg/ml extract concentration). Sulfate concentration was also reduced to 43.36 mg/l in sewage water treated plant 

aqueous extract. Concentration of phosphate in sewage water was 29.36 mg/l. After application of plant extract it was 

found to be reduced to 15.22 mg/l. BOD value was also reduced with the increase of extract concentration to 4.93mg/l 

in 10 mg/ml extract concentration from 6.23 mg/l recorded in raw sewage. Similarly, with the treatment of leaves 

extract, COD value was decreased to 27.33 mg/l from 53.33 mg/l in raw sewage. (Table 3.2) 

Table 3.2: Effect of Ocimum sanctum leaf extract on physicochemical parameters of sewage water 

Parameters Raw sewage  Extract conc. (10mg/ml) 

pH 8.56±0.05 7.83±0.05 

Temp. (˚C) 30.73±0.64 27.06±0.52 

Total alkalinity(mg/l) 41.33±1.15 38.66±0.57 

Total hardness(mg/l) 214.66±2.30 197.33±2.30 

Total dissolved solids(mg/l) 1503.33±5.77 906.66±11.54 

Electric conductivity(µScm
-1

) 730.66±1.15 679±1.00 

Dissolved oxygen (mg/l) 1.13±0.05 2.46±0.05 

Chloride(mg/l) 80.18±0.32 64±1.73 

Sulphate(mg/l) 76.86±1.80 43.36±1.45 

Phosphate(mg/l) 29.36±0.75 15.22±0.15 

BOD (mg/l) 6.23±0.05 4.93±0.05 
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COD (mg/l) 53.33±5.77 27.33±2.30 

± indicates standard deviation 

4. CONCLUSION  

According to the study mentioned above, leaf extract from Ocimum sanctum plant was shown to be effective in 

reducing the several pollution-related indicators. The amount of dissolved oxygen was increased by the extract to a 

value where the pollution load was reduced. Ocimum sanctum has shown greater reductions in all physicochemical 

parameters i.e. pH, temperature, total alkalinity, total hardness, total dissolved solids, electric conductivity, chloride, 

sulphate, phosphate, BOD and COD.An extremely efficient, economical, and environmentally beneficial substitute for 

chemical coagulants in wastewater treatment is the use of plant extracts, such as Ocimum sanctum. Although they are 

very effective in handling sludgeand decontaminating water, they have disadvantages such as the requirement for exact 

dose and the addition of trace organic constituents.The waste sludge generated by plant-based treatment is entirely 

decomposable and can be effectively utilised as an organically produced bio-fertilizer, unlike traditional synthetic 

chemical products (like polyaluminum chloride or alum). Plants are easily accessible and sustainable resources, which 

makes this an excellent, targeted wastewater control solution for remote, rural, or resource-deprived areas. 
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