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ABSTRACT

TheMoringatree (MoringaOleifera) has been dubbed “The Miracle Tree”
by many. Thisis because every part of the Moringatree, from the roots to
the leaves has beneficial propertiesthat can serve humanity. One of the big
problemsin devel oping countriesisthe availability of clean drinking water.
The seeds of Moaringa tree can be used as an effective water clarifier and
home water purification system. In order to make an effective water
purification system, the Moringa seeds are dried and then ground into a
powder. Unlike other particlesin the water such as clay, bacteria, and other
toxic materials which are negatively charged, the protein in the Moringa
seed powder ispositively charged, thereby attracting the negatively charged
particles like a magnet. The flocs formed by the floculation process can
then be easily removed by allowing the water to settle, or removed by
filtration. This processissaid not only to clarify turbid water significantly,
but also to remove 90-99% of bacteria contained in water. In the present
study, the water sample was assessed for its purification characteristics
before and after treatment and recorded the efficiency of water purification
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by MoringaOleifera.

INTRODUCTION

MoringaOleifera containsmorethan 92 nutrients
and 46 typesof antioxidants. It isthe commonly con-
sumed tropical food with the common name ‘Drum
stick’.Moringaissaid to cure about three hundred dis-
eases and amost havedl thevitaminsfoundin fruits
and vegetables. Eveninalarger proportions. With all
the hedth benefitsof thismiracle herb, it can easily be
termed asthemost nutritious herb on Earth. Thereare
no s de-effectswhich aso hastried, tested, documented
and proved evidence to support the same. It can be
consumed by small childrenand adults. Today, millions
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world over have started using M oringabased products
in porridge, pastas, bread and to reap the everlasting
hed th benefitsof the extraordinary ‘Moringa’ herb.

M. oleiferaparts are being employed for thetreat-
ment of different ailmentsin theindigenous system of
medicine, particularly in South Asia. In addition, M.
ol eiferaseeds possesswater purifying powersby floc-
culating Gram pogtiveand Gram negetivebacterid cdls.
M. oleiferaseeds can also be used asalessexpensive
bio absorbent for theremova of heavy metds. Thebark
isthick, soft, corky and deeply fissured, theleavesare
usualy tripinnate, the leefletsaredliptic, theflowers
aregenerdly whiteand fragrant inlarge panicles, the
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podsarependul ousgreenin colour triangular and ribbed
within trigonouswinged seeds. In traditional Indian
medicinevarious parts of thetree are used therapeuti-
calyfor trestment of venomousbites, ascitesand rheu-
matism and helpsinlowering blood pressure. Theroot
and bark of young trees are considered rubefacient,
stomachic carminative, vesicant and abortifacient. The
flowersand rootscontain an antibioticthat ishighly ef-
fectiveinthetreatment of Cholera. Theleaves, richin
vitaminA and C, are considered useful in respiratory
alments. Thejuiceextracted fromtheleaveshasstrong
antibacteriad andantimalaria properties.

Theinterest on natural biological flocculantsfor
cleaning contaminated turbid water isnot new. How-
ever, of dl plant materia sthat have been investigated
over theyears, the seedsfrom Moringahave shownto
be one of the most effective asaprimary natural co-
agulant for water treatment, evenif thepotentia of the
Moringaseedsaswater purification has been almost
overlooked. According to the researchers of the Uni-
versity of Le cester, managed by Mr.GeoffFolkard, the
vegetable M oringaseed may easily help solvethethird
world’swater woes. They have found that when the
seedsaredried, crushed and added to water, the seed
power acts as a coagulant binding the particles and
bacteria. After ashort whilethe coagulated particles,
known asafloc, sink to the bottom and clear water can
be poured off. The coagulated solid matter iseasy to
be removed. It works on the basis that opposites at-
tract: when mixed with water the crushed seeds pro-
ducepositively charged proteinswhich atract the nega
tively chargesparticlesand bacteria. Themixing action
causesthemto collide, coagulate and stick to eech other:
the seeds naturally reducetheturbidity of theraw wa-
ter by 90 per cent leaving clear thewater of solids, but
alsoremoving 90to 99 percent of the bacteria. Now, it
isscientifically proved that Moringaseeds, anatural
substancelocally availablefrom villagers, givegreat
purification results, with no harmful effects, better as
those obtai ned with expensive commercial chemicals,
asalum (alum residues may be carcinogenic). There-
sultsindicatetheviability of Moringaasanatural co-
agulant-flocculant for highly turbid river water. Inlet river
turbidity inexcessof 300NTU wascons stently reduced
to below 10 NTU in the finished water. Then using
Moringaas sanitation process meetstheneedsfor wa-
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ter treatment in devel oping countries, asitissimple,
robust, and, affordable by al with no maintenance.

MATERIALSAND METHODS

Water treatment by moringaseeds
a. Plant material

Good quality Moringaoleiferaseeds aretaken and
removed itswingsand coat from their seedsand dried.
Fine powder was prepared by using mortar and pestle
and thispowder wasdirectly used as coagulant. The
powder was stored in jarsand sealed.

b. Water sample

Water samplewas collected from borewell for the
study purpose. Weter istreated by adding M oringaseed
powder directly.

Key parametersfor water treatment analysis

Thewater quality parameters were checked be-
fore and after treatment with the seeds. The key pa-
rametersincludes

Colour

The seed powder was added and the col our was
checked beforeand after thetrestment. Thisisto show
the absorbent property of moringa seeds.

pH

ThepH of the given water samplewasdetermined
using thepH meter.
Acidity

Generdly thepH of thewater remainsneutrd. Acid-
ity representsthe presence of hydrogenioninwater.
Henceitisthecapacity of thewater to neutralize strong
base. 50ml of water samplewastakeninaconicd flask.
A few dropsof Phenolphthaleinindicator wasadded.
0.1N NaOH was poured into the burette and titrated
against thewater sample. The end point iswhen the
pink colour was observed. Thisprocedureisdone be-

foreand after treating the water with moringaseeds.
ACIDITY (mg/L) =Volumeof 0.1 NaOH / Volumeof samplex
100

Alkalinity

Alkainity of water representsthe presence of hy-
droxyl ionsand thereby itscapacity to neutalizeastrong
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acid in natural or waste water. 50ml of water sample
wastakeninaconicd flask. Two dropsof phenol phtha-
leinindicator was added. 0.1N of HCI solution was
added to the burette and was used to titrate the sample

till the pink colour becomes colourless.
ALKALINITY (mg/L)=Volumeof 0.IN HCI/Volumeof sample
x 1000

Chemical oxygen demand

100ml conical flask wastaken and 50ml of water
samplewasadded. 5ml of KmNO4 wasadded ineach
flask. Theflask waskept in water bath at 100 cfor 1
hour. The sampleswereallowed to cool for 10 minutes
and 5ml K1 solution was added to each flask. 10ml of
sulphuric acid was added to each flask and titrated
against sodium thiosul phate until apaleyellow colour
appears. 1ml of starch solution wasadded and titrated
with 0.1N sodium thiosul phate until ablue colour dis-
appearscompletely.
CHEMICAL OXYGENDEMAND (mg/L) = SxCx (B-A)/S
S-Voal., of sample, C - Conc. of titrant A, Vol. of
titrant blank B, V -Val. of titrant sample.

Biological oxygen demand

1ml of phosphatebuffer, MnSO,, CaCl,, FeCl_ were
added to water and mixed thoroughly and the pH was
adjusted to 7. The bottleswerekept in BOD incubator
for 5 daysat 20 C. The BOD was determined after
incubation.
BIOLOGICAL OXYGEN DEMAND (mg/ml)=TxNx1000x8
IV
T - Volumeof thiosulphateN - Normdlity of thiosul phate
V - Volume of sample.

Thin layer chromatography

Different solvent systemswere used respectively
toidentify the compounds present in the plant seeds,
thiswas used asthe mobile phase. Silicaslurry filled
TLC platewas used asastationary phase. A linewas
dravnonthe TLC plateleaving 2cm gap at the bottom
and aspot of the colourant was placed onit. Thissetup
was gently immersed into abeaker containing the mo-
bile phase, the plate was|eft undisturbed until the sol-
vent reached threefourth of the plate. After which it
wastaken out and air dried and identified for spot using
Ninhydrin spray. The Retention factor (Rf) wasthen
cdculated usngtheformula
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Rf = Distancetraveled by thecompound/ Distancetravelled
by solvent front

RESULT AND DISCUSSION

Purification of water

Every procedurewere performed using varying con-
centration of Moringaoleifera seeds such as 10gm/
500ml, 15gm/500ml and 20gm/500ml.

Colour

It was observed thatthe Moringaoleiferaseeds
showed absorbant property. On adding different doses
of the seed powder reduced the colour of theturbid
water from faint brownto colourless.

pH

Thesamplewasacidicinnaturebeforetrestment(pH
6.5) but after treatment it was converted to basic na
ture. The pH increased depending upon the amount of
seeds added. The 10gm/500ml showed pH 7, 15gm/
500ml had apH of 7.5 & 20gm/500ml had apH of 8
after treatment. It was reported that the action of
Moringaol eiferaas acoagul ant depends on the pres-
ence of water soluble cationic proteinsin the seeds.
Thebascamino acidspresent intheprotein of Moringa
would accept aproton from water resulting therel ease
of ahydroxyl group making the solution basic.
Acidity

Acidity wascd culated using thefollowingformula
ACIDITY =Volumeof 0.1 NaOH/Volumeof samplex 100 mg/
|

Theacidity of water samplebeforetreatment was
14.4, after treatment using different concentrations
10gm/500ml had avaueof 10, 15gm/500ml had avaue
of 7.5 & 20gm/500ml had avalue of 3 after treatment

of the seed powder. Acidic nature of the samplewas
found to be decreased after treatment.
Alkalinity
ALKALINITY =Volumeof 0.IN HCI/Volumeof samplex 1000
mg/I

Alkalinity was found to be 0. The water sample
takenfor study washighly acidicin nature beforetrest-
ment and after treatment the acidity was reduced but
dtill remainedintheacidic nature.
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Chemical oxygen demand

CHEMICAL OXYGEN DEMAND =SxCx (B-A)/S mg/l.

The COD of the water sample before treatment
was 12, but after treatment with different concentra-
tions of seed powders 10gm/500ml had avalueof 9,
15gm/500ml had avalue of 7 & 20gm/500ml had a
vaueof 4. Thisimplied that the COD of thewater de-
creased after treatment.

Dissolved oxygen

The Dissolved oxygen of thewater samplebefore
treatment was 480, but after treatment with different
concentrations of seed powders 10gm/500ml had a
vaueof 320, 15gm/500ml had avaueof 112 & 20gm/
500ml had avalue of 80. Thisimplied that the DO of
thewater decreased after trestment when compared to
Dayl.

Biological oxygen demand

BIOLOGICAL OXYGEN DEMAND (mg/ml) =TxNx1000x8
mg/l.

The BOD of the water sample before treatment
was 90, but after treatment with different concentra-
tionsof seed powders 10gm/500ml had avalue of 160,
15gm/500ml had aval ue of 368 & 20gm/500ml had a
value of 400. Thisimplied that the BOD of the water
Increased after treatment.

Thinlayer chromatography

TheRetention factor (R,) wasthen caculated using
theformula
R=Digtancetravelled by thecompound/Distancetr avelled by
solvent front

Figurel: Thin layer chromatography
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TABLE 1: Thinlayer chromatography

10mg/500ml
Water

Chloroform: methanol
(9:1)
TABLE 1 Thinlayer chromatography wasdoneto
detect the compound that isacting asaflocculant. The
Rvaluewasfound to be 0.84 and the compound was
identified asflavonoid.

Flavonoid 0.84

CONCLUSION

Moringaisthe perfect exampleof thethird world
producing what it doesnot consume andincreasingly
consuming what it does not produce. Moringaisagift
of the nature, apure magic natural agro-biodiversity
abletosavebillion of thirsty peopleintheworldwitha
better health and sanitation. The dried M oringaseeds
or seed powder isadded towater it helpsto treat tur-
bid or cloudy water, Also the seed of the Moringatree
(Moringaoleifera) isanatural flocculant/coagulant
whichwill avery promising factor for water purification
infuture,
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