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ABSTRACT

The efficacy of leaf extract of Moringa oleifera using different solvents such as acetone and benzene on domestic
wastewater treatment was investigated for 3 consequent days and their phytochemical analysis were analyzed. The
extract was effective in the clarification and sedimentation of total solids in the waste water sample. Among the two
solvents, benzene showed highest reduction of TDS (25mg/l) on 3¢ day. The hardness of the water was also
decreased remarkably after treating with the extracts. On the third day sample treated with 10 ml benzene extract
showed higher reduction in hardness (190mg/l). Both 5ml and 10ml benzene extract reduced more sulphate content
on 1% day itself (10mi/l and 7mg/l). Nitrate content was reduced more by 10ml benzene extract (12.2mg/l).
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INTRODUCTION

The increasing population and urbanization in urbezas has serious threat to the limited natusdurees. The
availability of water is declining at faster rateedto rapid population growth, depleting waterage facilities and
contamination of the water resources due to digghaf untreated domestic and industrial effluents streams
and rivers [1]. Along with the rapid depletion o&at&r resources, one of the major water problentiseiSmproper
disposal of domestic and industrial waste waterctvhig polluting the remaining water resources, diiifgy the
human health, environment and agricultural prodiigti{1,2]. Waste water can be considered as ssauree that
can be used in a more beneficial way rather thangbwasted. Reusing of waste water for agricultaat
landscape irrigation is an opportunity that caneptially reduce the use of canal water for irrigatand helps to
save the remaining fresh water resources [3]. Nal&ys municipal wastewater reuse has emerged gspamtant
and viable means of water supply in a large nurnolbeegions throughout the worl@he untreated sewage water is
used to irrigate 10% of the world’s crops , espbcia urban areas, revealing the first global syrwf the hidden
practice of wastewater irrigation [4]. In many Bstes, reuse is also promoted as a means of lgnitastewater
discharges to aquatic environments. The utilizat@dnmunicipal wastewater for irrigation purposess many
profits; including the safe and low-cost treatmamd disposal of wastewater, the conservation oématd recharge
of groundwater reserves; and the use of nutrianthé wastewater for productive purposes [5]Ble domestic
waste water consists of harmful chemicals suchufhate , nitrate, calcium, magnesium and dissodgdidls which
will affect soil as well as water resources to athit is left over. Aurag Teawari and Ashutosh Buk{2009)
developed various methods to remove harmful fllegigresent in ground water [7]. The treated domestivage
effluents improve soil fertility and physical praties, causing an increase in crop yield.

Moringa oleifera is a tropical multipurpose tree that naturally gsoiw India, South-Saharan Africa and South-
America [8]. Every part of the plant (leaves, flogjeseeds, roots and bark) can be used as foadt orefdicinal and
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therapeutic purposes [9]. Its seeds also contdindmn 30-35 % (w/w) of vegetable oil [10]. They atso used in
the preparation of cosmetics, mechanical lubricand| lately for potential biofuel productioMl.oleifera seeds are
also used as a primary coagulant in drinking welkarification and wastewater treatment due to tlesence of a
water-soluble cationic coagulant protein that ikedb reduce turbidity of the water treated [11].

In this study, the domestic effluents collectedeveeated with the leaf extract lifoleiferato remove the turbidity,
hardness and harmful chemicals present in it.

EXPERIMENTAL SECTION

Collection of sample

The waste water was collected from the canal irctviine domestic effluents from Thiruvanchery vidag@hennai,
Tamil Nadu, India are released.oleifera leaves were collecteflom the surrounding area of effluent collection.
Then the leaves dfl.oleifera were separated manually and dried under sun faghthree days. After complete
drying, it was made as a fine powder and was stored

Preparation of plant extract
The powdered samples were soaked in solvents suicbreene and acetone to get the plant extract.

Phytochemical analysis
The phytochemical constituents of plant materiad waalysed for both the extracts.

Steroids, triterpenoids and terpenoids were estichay Salkowski test. Phenol and flavanoids wetienased by
ferric chloride test. Neutral ferric chloride teghs followed for tannins. Aminoacid was estimatgchimhydrin test.
Carboxylilc acid was analysed by sodium bicarbomaseé Molisch’s test was performed for estimatifgrosides.
Cardiac glycosides were estimated by Killer Killégst. By Borntrager’s test anthraquinone was aealy

Estimation of carbonyl:
Plant extract was treated with 2,4 diphenyl hydrazand was shaked well. Fromation of yellow crgstanfirms
the presence of carbonyl groups.

Saponin Test
Distilled water was added to extract and heatelidib and mixed vigorously. Frothing confirms theepence of
saponins.

Coumarin Test
Extract was treated with 1N NaOH or KOH. Appearaotdark yellow color confirms the presence of cauwim

Phlobatanin Test
Extract was dissolved in water and filtered. Fitravas boiled with 2% HCI. Red precipitate givesfaonation of
the presence of phlobatanin.

Treatment of effluent
Domestic effluents were treated with 5ml and 10fMmplant extract of benzene and acetone for thres daacidic
pH.

Estimation of TDS
The sample was filtered and the sediment leftovethe filter was scrapped off and dried in ovenefithe dry
weight of the sediment was measured.

Deter mination of Hardness

An aliquot containing 25ml of extract was dissolhiedbOml of distilled water and 1 or 2 drops of EBilicator
was added to it. The solution was titrated with BDSolution till the colour changes from reddisholae tinge.
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Analysis of Sulphate

Sulphate concentration was checked by nephlometathad. About 100ml of sample was treated with 20inl
buffer solution A( 30 g of MgGlwas dissolved in 5g of sodium acetate, 1g of KM@d 20ml of CHCOOH in
500ml distilled water). A spoonful of Bahas added to it. The turbidity was measured. Ustagdard graph, the
concentration of sulphate was measured.

Deter mination of Nitrate
Aliguot containing 50ml of sample was added to dinHCI and OD was measured using calorimeter. Titrata
concentration was measured for the given sampleywstandard graph.

RESULTSAND DISCUSSION

The domestic effluents were collected from Thirwleary village were treated with acetone and bemsadtract of
leaves oM.oleifera to study its efficacy in the waste water treatment

Phytochemical analysis of Moringa oleifera

The phytochemical analysis of acetone extract sHalve presence of phenol, carboxylic acid, glyoeshrdiac
glycoside, and carbonyl compounds. The benzenaastshowed additional constituents like tannirolpditanin,
saponin and anthroquinone as shown in Table.1

Table.1 Phytochemical analysis of Moringa oleifera

. Inter ference

SNo Plant constituents Acetoneextract | Benzeneextract
1 Steroic - -
2 Triterpenoids
3 Terpenoids - -
4 Phenol +++ +++
5 Flavanoid
6 Coumarin
7 Tannir - +++
8 Phlobatanin - ++
9 Aminoacid - -
10 Carboxylic acid +++ ++
11 Glycoside +++ +++
12 Cardiac glycoside +++ ++
13 Carbony +++ +++
14 Saponins - ++
15 | Anthraquinone - Bong - ++
16 | Anthraquinone - Free|

Total Dissolved solids
Solids are found in liquid streams in two differédotms such as suspended and dissolved form. 8degesolids
will not pass through a filter, whereas the disedlgolids will pass through it.

A high concentration of dissolved ions is an intd@mathat a stream is polluted or unhealthy. latatissolved solid
content is high, many forms of aquatic life will ladéfected. The salts dehydrate the skin of animHigh
concentrations of dissolved solids can add a leeadffect to water or cause the water to have ateasant mineral
taste. Hence removal of TDS is a primary factorthis study benzene extract reduced more TDS'bda8/ of
treatment (Table.2,3).

Hardness

Water accumulates many dissolved substances béfamaches our taps. Hardness is a measuremertieof t
concentration of divalent metal ions such as cal¢imagnesium, iron, zinc etc. The U.S. Environmdatatection
Agency (EPA) has classified hardness into fourgates namely, soft (0-50mg/l), moderately hard-{50), Hard
(150-300), Very hard (>300). In most water it cahgnainly of calcium and magnesium salts, withégramounts of
other metals. If the hardness is more than 30@, itheill become very hard which will not lathertisoap.
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Water hardness affects fish health because iténflas osmoregulation [L2Zample treated with 10ml of benzene
extract reduced more salts (190mg/l) on third deytacetone extract (198mg/l). Lesser quantitycetane extract
(5ml) has not reduced much hardness when compatbd. &/ml extract.(Table.2,3)

Nitrate

If nitrate level is more in water, it can interfangth the ability of red blood cells to transpostygen. This high
nitrate containing water leads to blue baby disd¢asefants and difficulty in breathing since théiodies are not
receiving enough oxygen. The maximum allowabletliofinitrate in drinking water by Bureau of Indiatandard is
45 mg/l. Even though the untreated sample contdeednitrate concentration, after treatment tkellgot reduced
more in sample treated with 10ml of benzene ex{E#&2mg/l) than acetone extract on third day (€&hB).

Table.2 Parameters of wastewater treated with acetone extract of Moringa oleifera

S.No | Parameters(mg/l) | Untreated sample | Volume of extract (ml) Da;;eatggl;mplljeays
2 [ s " e lors
2 | s e
o [ e

Table.3 Parameters of wastewater treated with benzene extract of Moringa oleifera

S.No | Parameters(mg/l) | Untreated sample | Volume of extract (ml) Daﬂeﬂ[i;?mpéeays
L s " — A
2 | s — el
3 | nwae 255 10 T TRV
4 | Sulphate 28 150 22 170 170

Sulphate

Water with high levels of sulfate leads to dehyidratand diarrheoae. Kids are often more sensitiveutfate than
adults. Animals are also sensitive to high levélsulfate. In young animals, high levels may caseseere, chronic
diarrheoae, and in some cases, death. In the Nemtlsr the sulfate concentration of drinking-wdtem 65% of
water treatment plants was below 25 mg/litre in3L9B3]. A water quality survey carried out on Bsfiitap water
supplies indicated a mean sulfate concentratids®ds mg/litre, with a maximum of 236 mg/litre[14h@& desirable
limit of sulphate concentration is set as 150mg/l IB 10500. But in the waste water sample, the raikp
concentration was 28mg/l. After treating with theract, sulphate concentration was found to be lesg in 10ml
benzene extract treated sample.

CONCLUSION

Hardness and total dissolved solids are the majtaria which were reduced significantly by extrattleaves of
Moringa oleifera. It is also having the capacity of reducing sulghad nitrate concentration in the water. Further
more work can be carried out to find out the effeaftthese extract on other harmful chemicals mteisedomestic
waste as well as industrial effluent.
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