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ABSTRACT
Turbidity is a principal physical characteristic of water. It is caused by suspended matter or impurities
that interfere with the clarity of the water. These impurities may include clay, silt, finely divided
inorganic and organic matter, soluble colored organic compounds, plankton and other microscopic
organisms. Excessive turbidity or cloudiness, in drinking water is aesthetically unappealing and may
also represent a health concern. Turbidity can provide food and shelter for pathogens. If not removed,
turbidity can promote regrowth of pathogens in the distribution system, leading to waterborne
disease outbreaks, which have caused significant cases of gastroenteritis throughout the world. The
high cost of treated water makes the majority people in the rural areas to prefer readily available
sources which are normally of low quality exposing them to waterborne diseases. This study is
carried out to check the effectiveness of powder extracted from Moringa oleifera seeds which is
commonly available in most the rural areas of India and other countries. Study was done using
completely randomized loading doses of 2, 4, 6, 8, 10 and 12 g/   of the powder processed from
Moringa oleifera seeds as coagulant.  A synthetic turbid water sample was prepared for this study
from Kaolin clay of low turbidity (10-40 NTU), medium turbidity (60-150 NTU) and high turbidity
(more than 250 NTU),  pH and turbidity  were determined for all the samples.  Percentage turbidity
removal is high for medium and high turbid water. There was negligible change in pH after addition of
coagulant. The pH values obtained for the treatments were in the recommended range (7.34 to 7.47)
set by Indian standard (IS10500) and WHO.
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INTRODUCTION
Water, like other resources, is limited and while
water is a renewable resource there is an
increasing shortage of clean water due to pollution.
Water’s necessity to maintain all life on earth is
the reason why the effects of water pollution have
no boundaries. Additionally, the nature of water
systems on earth to not be confined to a
geographical location means that pollution in one
water body can be spread to other water bodies.
Many consider the right to clean water a basic
human right. However, this right is being violated
all over the world, with developing countries hit
the hardest. More than 3.5 million people die each

year from water-related diseases; 84 percent of
them are children and 98 percent of the total
deaths will occur in the developing world.1

Water pollution is of the greatest concern in
developing and under developed countries where
the people live on less than Rs. 50 a day. Local
streams and rivers that serve all the water needs
for cooking, drinking, washing, bathing, disposal
of home and human waste are also serving
industries and farmers farther upstream for
disposal of animal and factory wastes. This
extensive pollution of water bodies is typical of
developing countries suffering from the most
serious effects of this resource degradation, the
spreading of water-related diseases. Waterborne
diseases that release parasitic and diseased
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microorganisms into water bodies are a result of
the lack of knowledge and resources to build and
maintain a healthy sanitation system. 1

Turbidity is a principal physical characteristic of
water.  Due to different natural and artificial
activities turbidity will occur to the water. It is
caused by suspended matter or impurities that
interfere with the clarity of the water. These
impurities may include clay, silt, finely divided
inorganic and organic matter, soluble colored
organic compounds, plankton and other
microscopic organisms. Excessive turbidity or
cloudiness in drinking water is aesthetically
unappealing and may also represent a health
concern. Turbidity can provide food and shelter
for pathogens. If not removed, turbidity can
promote regrowth of pathogens in the distribution
system, leading to waterborne disease outbreaks,
which have caused significant cases of
gastroenteritis throughout the world. The high cost
of treated water makes the majority people in the
rural areas to prefer readily available sources
which are normally of low quality exposing them
to waterborne diseases.2

At present there exist a  variety of water
purification processes that include the building of
complex engineering solutions that typically
require the use of a chemical purification process.
The most common type of water treatment
systems used in drinking water facilities is the
processes of coagulation and flocculation to
remove the organic and inorganic particles from
the water before the disinfection process. 3Modern
systems typically use chemical compounds like
alum and ferric salts to change the water from a
liquid to a semi-solid in a process called
coagulation. Agitation of the water during this
process encourages natural flocculation where the
particles condense to form flocs that settle to the
bottom and are easily removed through filtration.
These types of systems are not feasible for Under-
developed countries who cannot afford the cost
of the system or the coagulation chemicals
needed, even if they have access to them.4

An ecological, cost-effective and sustainable
solution to this dilemma can come from the seeds
of a plant species commonly known as the miracle
tree. The Moringa tree, more specifically the

species Moringa oleifera, is a tree native to
northern India3 and is known by many names
including horseradish or drumstick tree. The
Moringa tree has a wide range of uses in the
areas of agriculture medical, and industry for
developing countries. Moringa serves as a
medicinal plant, animal fodder and a food source
for humans. However, the Moringa tree is most
praised for its nutritional abilities. Just about every
part of the Moringa can be consumed and it
contains some concentration of vitamins and
minerals, which can support a fraction of the daily
protein and vitamin requirement needed for living
a healthy lifestyle. The seeds can be crushed to
extract the oil from them that is marketable to a
number of different industries. Apply dubbed the
miracle tree for its abundance of uses and
applications, organizations have promoted its many
nutritional and agricultural benefits and individual
water treatment in under developed countries for
several years. However, the tree’s abilities remain
unknown in many parts of the world where it can
help alleviate malnourishment and provide an
income while simultaneously provide clean
drinking water for the entire community.4

The physical method of individual water treatment
begins by crushing and grinding of the seeds. Then
the seeds are soaked in water then the mixture is
added to the contaminated water. The water
solution should be agitated for about 10 minutes
and then left to stand. In about an hour, the clear
water can be poured off the top and the remaining
waste and contaminates at the bottom can be
discarded.5,6 After this clarification process the
water is safe to be consumed, however it will need
to be disinfected by the use of chlorination or solar
radiation if it is going to be stored due to the growth
ability of bacteria to reestablish. This method of
water purification is feasible solution to fighting
contaminated water and effectively increasing the
quality of life for children and adults worldwide.7-9

AIMS   AND   OBJECTIVES
This study is to check the effectiveness of powder
extracted from Moringa oleifera seeds for
removal of turbidity and suitability of water for
domestic purpose.
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MATERIAL    AND    METHODS
Experimental work was performed in
Environmental Engineering laboratory of SRES
college of Engineering, Kopargaon, Maharashtra,
India.
Moringa oleifera seeds (MO) were collected
purchased from local farmers. Fig.  1 show open
fruit of MO with seeds, while Fig.  2 is enlarged
view of seed. Pods and shells were removed
manually and kernels were grounded in a domestic

blender and sieved through 600 µm stainless steel
sieve as per the methodology used by the pervious
researchers.10-12 Table 1 shows various physical
properties of MO seed powder investigated by
Foidl et al., 200113

Coagulant activity test
A synthetic turbid water sample (stock turbid
solution) for this study was prepared from local
clay. Three samples low turbidity (10-40 NTU),
medium turbidity (60-150 NTU) and high turbidity

                    Determination Value

Average weight of pod (g) 7.60

Average weight of seeds (g) / pod 3.59

Average number of seeds / pod 12.0

Average weight (g) / 100 seeds 29.9

Average weight of kernels (g) / 100 seeds 21.2

Percent weight of kernel in relation to entire seed 72.5

Percent weight of hull in relation to entire seed 27.5

Moisture in kernel (%) 4.50

Moisture in hull (%) 9.20

Moisture in whole seed (%) 5.80

Fig. 1 :  Open fruit with seeds Fig. 2 :  Seed of Moringa oleifera

Table 1 : Physical properties of pods and seeds of Moringa
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(more than 250 NTU) were prepared by adding
appropriate amount of stock solution to distilled
water.  Study was done using completely
randomized loading doses of 2, 4, 6, 8, 10 and 12
g/   of the powder processed from Moringa seeds
as coagulant.14-17

Jar tests were conducted to determine the
effective dosage of coagulant able to reduce the
turbidity of the sample. Jar-tests were performed
in 1-  beaker with 500 ml of turbid water in each
beaker. The standard procedure implies 3 minutes
of rapid mixing (200 rpm) followed by 15 minutes
of slow mixing (30 rpm) for flocculation and 30
minutes of settling.18 Supernatant was collected
from each beaker and residual turbidity measured
by using turbidity meter (Elico make). Residual
turbidities were used as a basis for comparing
the efficiency of coagulation.

RESULTS   AND   DISCUSSION
The process of water purification by Moringa
oliefera seeds is a relatively easy concept to
understand and can effectively decrease water-
borne illness by acting as a natural coagulant.
Chemically the seeds consist of low molecular
weight proteins that are water soluble (Folkard,
Sutherland and Shaw). In the water, these proteins
have an overall positive charge. Pollutants of
turbid waters have an overall negative charge,
such as sand, silt, clay and bacteria (Folkard

Sutherland, and Shaw). The seeds act like a
magnet by causing coagulation and flocculation
of these particles that settle to the bottom. Three
turbidity samples were prepared as : low turbidity
= 34.2 NTU, medium turbidity = 146.4 NTU and
high turbidity = 314.4 NTU.  For all the turbidities
result are good. Initial pH of the turbid water was
found to be 7.34. After adding coagulant dosage
in different concentration, there is no much change
in pH value of water. Table 2 gives variation of
pH for different dosages of coagulant. Also
(Fig. 3) illustrates the change in pH value for
different dosage of Moringa oleifera coagulant.
Table 3 furnishes the details of variation of
residual turbidity with increase in coagulant dose.
Form  (Fig. 4), it is seen that for all the three
turbid water samples  optimum dose of coagulant
was  80 mg/l with residual turbidities of 12.4 NTU
for low turbid water , 22.3 NTU for medium turbid
water and 16.3 NTU for high turbid water.
Results of this study were very analogous with
the results of other researchers19-20 Fig. 5
demonstrate the percentage removal of turbidity
for various dosage of coagulant. The below tables
and figures, gives clear idea of effectiveness of
MO seeds in water purification, particularly for
removal of turbidity from water.  Even though the
residual turbidity was not satisfies the limit specified
by World Health Organization21,22, it can be brought
to 5 NTU by using some coagulants aids.

S/N Dose, mg/  Initial pH Final pH

  1 20 7.34 7.44

  2 40 7.34 7.46

  3 60 7.34 7.47

  4 80 7.34 7.44

  5 100 7.34 7.46

  6 120 7.34 7.45

Table 2 : Change in pH value for various dosages of coagulant
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Table 3 : Residual turbidity and percentage removal for various dosages of coagulant.

 Fig. 3 : Graph showing variation of pH with dosage

Coagulant dose mg/ 

Fi
na

l 
pH

 v
al

ue
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water, NTU turbid water, NTU
water, NTU

1 20 26.3 22.9 93.3 36.4 62.9 80.2

2 40 21.5 37.0 63.1 57.0 54.7 82.6

3 60 19.9 41.7 46.6 68.2 33.0 89.5

4 80 12.4 63.5 22.3 84.8 16.3 94.8

5 100 12.6 63.1 22.7 84.5 16.6 94.7

6 120 13.5 60.5 24.2 83.5 18.8 94.0
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Fig. 4 :  Graph of Dose of coagulant Vs. residual turbidity

Fig. 5 : Graph of  dose of coagulant Vs.  percentage removal of turbidity

Coagulant dose mg/ 

R
es

id
ua

l 
tu

rb
id

it
yh

 N
T

U

Coagulant dose mg/ 

%
 a

ge
 t

ur
bi

di
ty

 r
em

ov
al

Low turbidity

Medium turbidity

High turbidity

Low turbidity

Medium turbidity

High turbidity

CONCLUSION
pH and turbidity  were determined for all the
samples.  Percentage turbidity removal is high for
medium and high turbid water. There was
negligible change in pH after addition of coagulant.
The pH values obtained for the treated water is
in the recommended range (7.34 to 7.47) set by

Indian standard (IS10500) and WHO.
MO shows good coagulating properties and has
many advantages compared to aluminum sulphate;
it does not affect the pH, alkalinity or conductivity
of the water and it can be produced locally at low
cost. The optimum dosage of MO, was found to
be 80 mg/l for all three low (34.2 NTU), medium
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(146.4 NTU) and high (314.4 NTU) turbidity
levels. Quality of sludge with MO natural
coagulants was observed to be thick and settles
at more rapidly than sludge of conventional
coagulants.
Hence Moringa oleifera provides a good, cheap
and sustainable alternative to aluminum sulphate
which should be considered as a coagulant in
smaller waterworks.

REFERENCES
1. http://www.unesco.org/new/en/natural-

sciences/environment/water/(2009).
2. Sadar M. J., Understanding turbidity science.

Hach Company Tech. Infor. Series- Booklet
No. 11, 161, (1996)

3. Geoff F., Sutherland J. and Shaw R., Water
clarification using Moringa oliefera seed
coagulant, water andenvironmental health at
London and Loughborough , Oughborough
University, Web,. 31(8), October (2009).

4. Jahn S.A.A., Using Moringa seeds as
coagulants in developing countries, J. Amu..
Wat. Wor. Ass. 80(1), 43–50, (1988).

5. Doerr B., Field guide for emergency water
treatment with Moringa oleifera, ECHO.
ECHO, Web, 2(3) Nov, (2009).

6. Pise C.P., Gidde M.R. and Bhalerao A.R.,
Study of blended coagulant alum and Moriga
oleifera for turbidity removal, J.Environ. Res.
Develop., 4(2), 517-527, (2009).

7. Schabel H., Part II descriptions : Moringa
oleifera, University of  Wisconsin, Wisconsin,
59(9),51-58, (1989).

8. Poorey  K., Moringa oleifera as a natural
coagulant for point-of-use water treatment in
developing global communities, Virginia:
University of Virginia, (2009).

9. Fuglie L.  J. and Sreeja K. V., Cultivation of
Moringa, Moringa Farms, Web,1-10 2  Nov.
(2009).

10. Muyibi  S. and Alfugara  M. S., Treatment of
surface water with Moringa oleifera seeds
and alum  : A comparative study using a pilot
scale water treatment plant,  Int. J.  Environ.
Stud.,, 60(6), 617–626, (2003).

11. Muyibi S., Megat M. and Loon L., Effects of
oil extraction from Moringa oleifera seeds
on coagulation of turbid water, Int. J. Env.
Stud., 59(2), 243-254, (2002).

12. Gidde M.R. and Bhalerao A.R., Optimisation

of physical parameters of coagulation-
flocculation process in water treatment,
J.Environ. Res. Develop., 6(1), 99-110,
(2011).

13. Foidl N., Makkar H.P.S.  and  Becker K.,
The potential use of Moringa oleifera for
agriculture and industrial uses. In : The
miracle tree/the multiple a ttributes of
Moringa oleifera, Fuglie, L.J. (Ed.), CTA,
USA 45-76, (2001).

14. Gunaratna K. R., Henriksson H., Brumer H.
and Dalhammar  G. A., Simple purification
and activity assay of the coagulant protein
from Moringa oleifera seed; Wat. Res,
39(11), 2338–2344, (2005).

15. Okuda T, Baes A. U., Nishijima W. and Okada
M., Improvement of extraction method of
coagulation active components from Moringa
oleifera seed, Wat. Res., 33(15), 3373-3378,
(1999).

16. Prasad R. K., Color removal from distillery
spent wash through coagulation using
Moringa oleifera seeds : Use of optimum
response surface methodology,  J. Haz. Mat.,
165(1-3), 804-811, (2009).

17. Duad Z., Aziz A. H. and Adlan N.M.,
Treatment of Semi aerobic leachate by
combined coagulation flucculation and
filteration method, J.Environ. Res. Develop.,
2(2), 101-110, (2007).

18. APHA, AWWA, WPCF, Standards methods
for the examination of water and wastewater,
Edn. 7th, 10-12, (1992).

19. Nwaiwu N.E. and Bello A.A., Effect of
Moringa oleifera : Alum ratios on surface
water treatment in North East Nigeria, Res.
J. Appl. Sci., Engi. Tech., 3(6), 505-512,
(2011).

20. Bhatia S., Othman Z. and Ahmad A.L., Palm
oil mill effluent pretreatment using Moringa
oleifera seeds as an environmentally friendly
coagulant : Laboratory and pilot plant studies,
J. Chem. Technol. Biotechnol. ,81(1) ,1852–
1858 (2006).

21. WHO, Guidelines for drinking water quality:
I,  Recommendations, World Health
Organization, Geneva Edn. 3rd, 29-30,.
(1984).

22. Desai H., Anandwala T. and Desai Himangi,
Evaluation of underground water quality of
Surat city, India, J.Environ. Res. Develop.,
3(1), 169-184, (2008).


