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ABSTRACT

Samples of textile dye effluent collected from Chinnal apatti were analysed
for the microbial load characteristics including bacterial, fungal and
actinomycete count. Biotreatment of textile dye for 21 days with egg
membrane and egg shell waste could reduce the microbial load especially
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that of actinomycetes and fungi. The advantages of egg wastes in the

biotreament of textile dye effluent are discussed.
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INTRODUCTION

Indudtriesproducelargequantitiesof effluents, which
have polluted adjoining Sitesto acons derabl e extent
causing hazardsto human popul ation, floraand faund®.
Synthetic dyesare used extensively intextiles; paper
printing and dye housesand effluent of theseindustries
arehighly colored. Direct discharge of thiswastere-
sultsin theformation of toxic aromatic aminesunder
anaerobic conditionsinreceiving water?, Therelease
of colored effluent into theenvironment isof growing
concern, ascolor isvisblepollutant that isincreasingly
being regulated in several countries?. It hasbeenre-
ported that 10% of total dye stuff used globally isre-
leased into the environment!. Though physical and
chemical methodsof treatment areavailablefor treat-
ment of suchwastes, they areexpensiveand generatea
large volume of sludge®. According to Azmi et al'®
biological trestment iscost- effectiveand environmen-
tally friendly option. Severd |ow cost biosorbentshave
beentriedin effluent treatment processes”™. Egg wastes
arereported to possess adsorption properties®. Hence

inthe present study, egg wasteslikeegg membraneand
egg shell wereempl oyed to study their effect on micro-
biad load of textiledye effluent.

MATERIALSAND METHODS

The samplesof textile dyeeffluentswere collected
from atextile-dyeing unit near Chinnal apatti village,
whichissxty fivekilometersaway fromMadura. They
were brought to thelaboratory in polyethylene contain-
ers. Employing standard protocals, actinomycetes, fungi
and bacteria countswereenumerated bothinthetex-
tile dye effluent and the soil samplescollected from ef-
fluent contaminated sites®. In the second part of the
study microbia groupsactinomycetes, fungi and bac-
teriawereenumerated intextile dyeeffluent of two con-
centrations (50 and 100%) prepared by dilution with
tap water, after twenty one days of treatment with egg
membrane (0,3,4,5 and 6 grams) and egg shell
(0,50,100,150 and 200grams) separately. Broken egg
shells of approximately 1cm diameter were used for
the experiment. Egg membrane was collected from
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boiled eggs after removing the shell. Throughout the
experiment thetroughsof control and experimenta sets
werekept unstirred.

RESULTSAND DISCUSSION

TABLE 1 showsthemicrobial count of thetextile
dyeeffluent. Actinomycetesand funga countswere 3.32x
10Pand 7.4x10° CFU/m respectively. Bacteriaweretoo
numerous to count. For the microbial load of the soil
samplescollected fromtextile dye contaminated sites,
among thethreegroups of microbesenumerated, bacte-
riawerenumerousfollowed by actinomycetesand fungi.

Effect of egg membranetreatment onthemicrobiod
count of textile dye effluent after twenty one days of
treatmentisshownin TABLE 2. Ingeneral, declinein
actinomycetesand funga countswere observed. Acti-
nomycetes count wasnil for four gram egg membrane
treatment in both 50 and 100% textile dye effluent con-
centration. Likewise, funga count wasminimum at Six
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TABLE 1: Microbial load of textiledyeeffluent and dyeeffluent
contaminated soil

Sample Group Count (CFU/mI)
Actinomycetes 3.23x10°
Dye effluent Fungi 7.4x10°
Bacteria TNTC
Actinomycetes 4.10x10°
(E)oﬁ:rfrill il FUnd 1.25¢10°
Bacteria TNTC

*TNTC — Too numerous to count

gram egg membrane quantity.

TABLE 3 showstheeffect of egg shell treatment
onthemicrobid |oad of textile dyeeffluent after twenty
onedays. Inal the categories of treatment, bacterial
count wastoo humerousto count. Actinomycetes count
wasnil for 50 and 100 gram egg shell treatment in 50%
textiledyeeffluent concentration. Minimumvaueof fun-
gal count wasnoticed at fifty grmaegg shell treatment
inboth the concentrations of textiledye effluent.

TABLE 2: Effect of egg membranetreatment on the microbial count of dyeeffluent after 21 days

Quantity of egg membrane (g)

Biosor bent Microbial count (CFU/ml) Dye effluent (%)
0 3 4 5 6
50 13 10 0 7 18
Actinomycetes (x10%)
100 14 1 0 0 5
50 13 7 12 13 3
Egg membrane  Fungi (x10*
% ungt (107 100 14 17 9 10 9
50 TNTC TNTC TNTC TNTC TNTC

Bacteria (x10%)

100

TNTC TNTC TNTC TNTC TNTC

TABLE 3: Effect of egg shell treatment on themicrobial count of dyeeffluent after 21 days

Microbial count (CFU/mI)

Dye effluent (%)

Quantity of egg shell (g)

0 50 100 150 200
50 13 0 0 11 9
Actinomycetes (x10%)
100 14 10 2 5 1
50 13 1 3 7 4
Fungi (x10"
ungi (x10°) 100 14 1 1 3 9
. 50 TNTC TNTC TNTC TNTC TNTC
Bacteria (x10%)
100 TNTC TNTC TNTC TNTC TNTC

*TNTC — Too humerous to count

Textile dye effluents discharged into the environ-
ment not only impart color whichisnot aesthetically
pleasing, but a so affect theecosystem by impairing light
penetration and gassolubility in aguatic environments?.
In addition, some synthetic dyeslikeazo dyesarere-
ported to be carcinogens or mutagens®4, Physical

and chemica methods have certain disadvantageswhile
biologicd treatmentshavelow remova efficiencies™?.
Severa low cost biosorbents like eucalyptus bark,
biogasresidua durry etc, weretried intheremoval of
meta fromindustrid waste™.

In biosorption studies, attention has been focused
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onwastemateridslikethewaste mycdiafromfermen-
tation process™. Olivemill solid residues™ activated
sludge from sewage treatment plants, bio solidsand
aguatic macrophytes. In the present study, egg wastes,
both egg membrane and egg shell were ableto reduce
themicrobid |oad especidly that of actinomycetesand
fung.

Although abundant natural materialsof cellulosic
nature were suggested as bi osorbents, lesswork has
been done. Moreover, themechanism of biosorptionis
complex involvingion exchange, chelation, adsorption
by physical forces, entrgpment ininter and intracapil-
lariesinthestructura polysaccharide network.

Eggwastestried in the present study werea ready
used inthede-col orization of textiledye containing ef-
fluents. Inadditiontotheefficency of biode-colorization,
egg wastescould reducethemicrobial load. Thereare
various speciesof bacteria, fungi and other microbes
having variable potentia of degrading complex pollut-
ants. The extent to which they participate in
bi oremedi ati on appearsto be afunction of the ecosys-
temandloca environmenta conditions.

Temperaturea so influencesthe process of biodeg-
radation by affecting physical and chemical nature of
compounds, compasition of microbial community and
enzymétic activity of microbes?.

Therearemany fungi occurring naturally in condi-
tionsecol ogicaly modified by effluent and they degrade
the surrounding substrates. Thewhol e processoccurs
inaslow mannert. Begum and Noorjahan™ reported
morereduction of BOD, COD and TSSin sterilized
effluent compared to unsterlized effluent. Thisindicates
theinhibition posed by microbestowards biotreatment.
Asegg wastesare ableto reducethe microbial load of
textile dye effluent in the present work, they can be
employed as biosorbentsin the trestment of textile ef-
fluents.
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