% Research Journal of Chemical Sciences

ISSN 2231-606X

Vol. 3(8), 53-56, August (2013)

Res. J. Chem. Sci.

Physico-Chemical Analysis and Microbial Degradation of Spent Wash
from Sugar Industries

Mane Chandrakant and Rokade Kedar"
Shri Vijaysinha Yadav Arts and Science College, Peth Vadgaon, Dist. Kolhapur-416112, MS, INDIA

Available online at: www.isca.in
Received 8" July 2013, revised 21° July 2013, accepted 12 August 2013

Abstract

Distilleries are responsible for the generation of ecotoxic wastewater spent wash. Spent wash contains caramel, melanoidin
and much more toxic chemicals. Melanoidin is a recalcitrant pigment responsible to give brownish colour to spent wash. In
this study the physicochemical properties of spent wash effluent are studied. The isolated indigenous bacterial strain Ks was
selected for the study of melanoidin degradation. Spent wash dilution up to 20% was used to study the degradation of
melanoidin by means of isolated bacterial strain. The maximum degradation of about 55% was observed by use of isolated
strain Ks This study shows that by analyzing physicochemical parameters and using indigenous bacterial strains
biodegradation of spent wash contaminated land or water can be possible.
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Introduction

Spent wash is very rich in organic component and possess high
BOD value. Due to its richness in nutrients its use for the
agricultural purposes is very common. Upon application of
spent wash increase in organic matter, nutrient and soluble
carbon has been previously reported'. Use of spent wash for the
agriculture purposes also avoid many environmental risks
associated with the water pollution®. Use of spent wash for
agriculture purposes not only prevent the water pollution but
also serve as a good source of fertilizer’. The spent wash is
useful as a fertilizer for production of crops like wheat, maize,
sugarcane and rape seed. As far as the bioremediation part is
concern use of microorganism for the degradation and
decolourization process is a suitable way other than chemical
decomposition processes’. But so far there is a limited success
in decolorization of spent wash by fungi and bacteria has been
reported’.

The problem of using distillery spent wash is that due to its long
term use for agriculture purpose increase in quantity of salt has
been reported®. Due to improper guidance and knowledge to use
spent wash as a fertilizer, its excess use by farmer’s results into
stunted growth of crops and increase in salinity of soil.
Therefore understanding of chemical parameter of spent wash is
very necessary to avoid the dangerous impact on crop ecology.

Most of the industrial effluents are insusceptible to degradation.
Toxic metals are extremely lethal for living beings. Melanoidin
is one of such recalcitrant compound present in spent wash
which is responsible to induce toxicity in soil as well as in
aquatic habitat’. Spent wash also contains mutagenic and
carcinogenic compounds as well as other chemical compounds
like dioxins, phenols, lignins etc®. Bioremediation of low
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molecular weight chemical compounds is possible but high
molecular weight chemical compounds remains unaffected and
can pass into waterbodies’.

Isolation and identification of indigenous microorganism
possessing biodegradation potential is the key step for the
development of efficient effluent treatment in bioremediation
technology'. Bioremediation technology involving application
of aerobic and anaerobic bacteria is get considered as a efficient
method of detoxification of spent wash. By considering these
points related with the ecotoxicity we investigate here the
physico-chemical analysis and microbial degradation of spent
wash from sugar industries.

Material and Methods

Collection of samples: Spent wash samples were collected in
sterilized plastic bottles. Temperature and pH of the samples at
the time of collection were measured and kept in controlled
environment.

Physicochemical analysis: All solutions are prepared in pure
distilled water with AR grade chemicals. pH was determined by
pH meter (PICO, Lab India). Other parameters were measured
titrimertically and volumetrically by standard method''.BOD
measurement was carried out by means of Winkler method'?.

Isolation of spent wash decolorizing microorganisms:
Microorganisms having the capability to decolorize spent wash
were isolated by means of enrichment techniques'’. For the
isolation of spent wash decolorizing bacteria minimal salt
glucose medium containing 0.5% glucose, 0.01% ammonium
phosphate monobasic, 0.05% sodium chloride, 0.02%
magnesium chloride, 0.01% potassium phosphate, dibasic, was
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supplemented with 1% of spent wash. Different dilutions of
spent wash are prepared to isolate the bacteria showing efficient
decolorization. Bacterial isolate showing highest decolorization
potential was used to further study and inoculated into minimal
salt glucose medium containing 20% of spent wash. By means
of spread plate technique screening of bacterial isolates were
carried out. The obtained bacterial isolates were numbered from
Ki-Ks,

Melanoidin degradation studies: The melanoidin degradation
studies were carried out by means of analyzing decrease in
optical density of the supernatant medium at 475nm, inoculated
with test organisms whereas the growth of bacterial strain was
monitored at 660nm by using UV-Vis spectrophotometer
(Cyberlab UV 100). The percent degradation of melanoidin was
calculated by using the formula as'?,

Percent decolorization = Ab — Aa /Ab X 100,

Where Ab is absorbance of compound at 475nm before
degradation and Aa is absorbance at same wavelength after
degradation.

Statistical analysis: All the experiments were carried out in
triplicate. Analysis of the variants was carried out on all data at
P< 0.05 using Graph Pad software. (Graph Pad Instat version
3.00, Graph Pad software, San Diego, CA, USA).

Results and Discussion

Physicochemical analysis: Table 1 show physical and chemical
properties of spent wash sample obtained from sugar industries
as,

Table 1
Physico-chemical properties of spent wash samples
Parameters Effluent Effluent Effluent
No.1 No.2 No.3
pH 6.1 6.2 6.7
Temperature 32.1 30.7 32.5
. Slightl Slightl
Colour Brownish brogvnisyh brogvnisyh
TS (ppm) 0.6 0.4 1
TDS (ppm) 220 320 518
Total hardness 1420 1804 960
(ppm)
Cholride (ppm) 127 161 195
Sulphate (ppm) 2.5 2.7 24
Nitrate (ppm) 0.3 0.21 0.15
Nitrite (ppm) 1.7 1.5 1.4
BOD (ppm) 157 370 430
COD (ppm) 152 368 432

Isolation of spent wash decolorizing microorganisms: The
spent wash decolorizing bacteria were isolated on minimal salt
glucose medium containing 5% of spent wash. The bacteria
showing highest decolorization in minimum incubation time
was studied for further study.
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Melanoidin degradation studies: Among the isolates obtained
bacterial strain no. K5 was found to decolorize spent wash
effectively which was confirmed by means of analysis by using
UV-Vis spectrophotometer. The degradation capability of strain
K5 was tested on all three effluent samples. Strain K5 was found
to decolorize all three effluent samples at the same percentage
after 12hr of incubation. Figure 3 shows melanoidin degradation
of about 55% after 12hrs of incubation. Figure 1 indicates 16%
of degradation by strain K5 after Shrs of incubation in presence
of 20% of spent wash whereas, Figure 2 indicates 44% of
degradation was observed after 8hrs of incubation.
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Melanoidin degradation by strain Kj after 8hrs of
incubation
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Figure-3
Melanoidin degradation by strain K after 12hrs of
incubation

The results obtained after degradation by strain no.Ks are
summarized in table 2.

The potential ecotoxicity of spent wash gave concern about
environmental pollution today. Distillery spent wash is the
major recalcitrant compound because of the melanoidin,
caramel and alkaline degraded products”’. Physical and
chemical methods used for the remediation of spent wash
contaminated area are not so effective on industrial scale'”. Use
of biological methods to overcome the problem of contaminated
land and water is the most convenient and cost effective method
of choice available today. Bacterial strains like Pseudomonas,
Aceinetobacter, Enterobacter, Aeromonas are found to be
effective in case of anaerobic digestion process'®. Fungi like
Aspergillus niger, Pleurotus ostreatus are found to effective in
the degradation of spent wash as well as in the biological
treatment of wastewater of coffee pulp'”'®.

Bacteria like Bacillus megaterium, Bacillus cereus and
Xanthomonas fragarie are also found to be effective in
immobilized and free form in case of spent wash degradation'.
Spent wash degradation by means of alteration in genetic
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improvement in the strain also been reported”. Biodegradation
of xenobiotic and recalcitrant compound get studied and
concluded that its removal from environment can possible by
using genetically modified bacteria®'. It has been studied that by
optimizing different parameters degradation of recalcitrant
compound in soil is possible’. Biodegradation of xenobiotic
compounds by means of bacteria was also get studied and
concluded that by using biological treatment toxicity of such
chemicals can be decreased »*. Removal of colour of spent wash
by activated charcoal adsorption and electrocoagulation get
studied previously and it was concluded that by optimization of
various conditions colour removal of spent wash is possible®*%.
Similarly attempt has been made for the photocatalytic
degradation, ultrasound assisted semiconductor of dye
degradation®®?*,

However, in this investigation, it has been observed that by
understanding the physico-chemical parameters and using the
indigenous bacterial isolates bioremediation of spent wash
contaminated area is possible.

Conclusion

Due to the composition of various chemicals, spent wash is
considered as an ecotoxic effluent. The melanoidin content of
spent wash is generally get considered as unsafe for the purpose
of agriculture and hazardous to aquatic ecosystem too therefore,
use of biological methods to remove these contaminants from
environment is very necessary step should be taken today. By
using indigenous microorganisms, removal of such recalcitrant
compound is possible and it is found to be cost effective and
time efficient process too.

References

1. Kalaiselvi P. and Mahimairaja S., Effect of Biomethanated
Spent Wash on Soil Enzymatic Activities, BRI, 2 (4),267-
272 (2009)

2. Rath P., Pradhan G., Misra M.K., Effect of distillery spent
wash (DSW) and fertilizer on growth and chlorophyll
content of sugarcane (Saccharrum officinarum L.) plant,
Recent Res. Sci. and Technol., 3(4), 169-176 (2011)

3. Diangan Jr., Perez M.T., and Claveria R., Analysis of land
application as a method of disposal of distillery effluent,
Int. J. Env. Health., 2,258- 271 (2008)

Table 2
Percent degradation of spent wash after 5, 8 and 12hrs of incubation by strain no. Ks

- Before incubation After Shr of incubation After 8hr of incubation After 12hr of incubation
Wavel::-: ngth 475nm 475nm 475nm 475nm
maxima
Percent 0% 16.6+0.333 44.2+0.333 55.620.333
degradation

Results obtained are mean of +SEM of three experiments

International Science Congress Association



Research Journal of Chemical Sciences

ISSN 2231-606X

Vol. 3(8), 53-56, August (2013)

4.

10.

11.

12.

13.

14.

15.

16.

Moosvi S., Keharia H., Madamwar D., Degradation of
textile dye reactive violet 5 by a newly isolated bacterial
consortium RVM 11.1, World J. Microbiol. Biotechnol., 21,
667-672 (2005)

Kumar V., Wati L., Nigam P., Banat .M., Yadav B.S,
Singh D., Marchant R., Degradation and biodegradation of
anaerobically treated digested sugar cane molasses spent
wash effluent from biomethanation plants by white rot
fungi, Proc. Biochem., 33,8388 (1998)

Gahlot D K., Kukreja K., Suneja S., and Dudeja S.S., Effect
of digested distillery spent wash on nodulation, nutrient
uptake and photosynthetic activity in chick pea (Cicer
arietinum), Acta. Agronomica. Hungarica., 59(1), (2011)

Agarwal R., Sneh Lata, Gupta M and Pratibha Singh.,
Removal of melanoidin present in distillery effluent as a
major colorant: A Review, J. Environ. Biol., 31, 521-528
(2010)

Yedla S., Mitra A., Bandyopadhyay M., Purification of
pulp and paper mill effluents using Cichornia crassipes,
Environ. Technol., 23,453-465 (2002)

Eriksson K.E., Grunewald A. Vallander L., Studies on
growth conditions for three white rot fungi and their
cellulose mutants, Biotechnol and Bioeng., 22, 363-368
(1980)

Victorio L., Allen D.G., Gilbride K.A., Liss S.N., Rapid
monitoring of metabolic and biodegradation activity of
microbial communities in wastewater treatment systems,
Water Res., 30, 1077-1086 (1996)

Manivasakam N., Physico-chemical Examination of Water,
Sewage and Industrial Effluent, 3 ed., Pragati Prakashan,
Meerut, India (1996)

Maiti S.K., Handbook of methods in environmental
studies, 1* ed. ABD Publisher, Jaipur (2001)

Kumar V., Wati L., Fitzgibbon F., Nigam P., Banat .M.,
Biorenmediation and degradation of anaerobically digested
distillery spent wash, Biotechnol let., 19, 311-313 (1997)

Rokade K.B., Mali G. V., Biodegradation of chlorpyrifos
by Pseudomonas desmolyticum NCIM 2112, Indian J of
pharma and biosci., 4(2), (B) 609 — 616 (2013)

Shah V., Joshi J.B., Kukarni P.R., Aerobic biological
treatment of alcohol distillery waste: kinetics and
microbiological analysis, Indian chem. eng., 1,67-66 (1989)

Ghosh M., Verma S.C., Mengoni A., and Tripathi A K.,
Enrichment and identification of bacteria capable of
reducing COD of anaerobically treated molasses spent
wash, J Appl Microbiol.,10,1-9 (2004)

International Science Congress Association

17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

27.

28.

Res. J. Chem. Sci.

Rodriguez S., Fernandez M., Bermudez R.C., and Morris
H., Treatment of coloured industrial effects with Pleurotus
spp., Current Microbiol., 42, 57-63 (2003)

Namdhari B.S., Rohilla S.K., Salar R.K., Gahlawat S.K.,
Bansal P., and Saran A.K., Decolorization of Reactive Blue
MR, using Aspergillus species Isolated from Textile Waste
Water, I. Res. J. Biological Sci., 1(1),24-29,(2012)

Jain N., Nanjundaswamy C., Minocha A.K., Verma C.L.,
Isolation, screening and identification of bacterial strains

for degradation of predigested distillery waste water, Indian
J. Exp. Biol.,39,490-492 (2001)

Chavan M.N., Kulkarni M.V., Zope V.P., Mahulikar P.P.,
Microbial degradation of melanoidins in distillery spent

wash by indigenous isolate. Indian J. of biotechnol., 5,416-
421 (2006)

Rokade K.B., and Mali G.V., Biodegradation of
tallowamine ethoxylate by Pseudomonas desmolyticum
NCIM 2112, L Res. J. Biological Sci., 1(4),1-8 (2012)

Rokade K.B., and Mali G.V., Optimization of soil
parameters for benzyl benzoate degradation by
Pseudomonas  desmolyticum NCIM 2112, Res. J.
Agriculture and Forestry Sci. 1(5), 1-9,(2013)

Praveen Kumar G.N. and Bhat Sumangala K,

Decolorization of Azo dye Red 3BN by Bacteria, I. Res. J.
Biological Sci., 1(5),46-52, (2012)

Bhise R.M., Patil A.A., Raskar A.R., Patil P.J. and
Deshpande D.P., Removal of colour of spent wash by
activated charcoal adsorption and electrocoagulation,
Res.J.Recent Sci. 1(6), 66-69,(2012)

Deshpande D.P etal., Petro-Chemical Feed stock from
Plastic Waste, Res. J. Recent Sci., 1(3), 63-67 (2012)

Munesh, Swati and Meena R.C., Photocatalytic
decolorization of acid red 186 using alternative developed
photocatalyst MBIR dowex 11, Res.J.Chem.Sci., 2(9), 56-
62,(2012)

Anju S.G., Jyothi K.P., Sindhu Joseph, Suguna Y. and
Yesodharan E.P., Ultrasound assisted semiconductor
mediated catalytic degradation of organic pollutants in
water: Comparative efficacy of ZnO, TiO2 and ZnO-TiO2,
Res. J. of Recent Sciences., 1 ISC-2011), 191-201, (2012)

Santhanalakshmi J. and Komalavalli R., Visible light
induced photocatalytic degradation of some textile dyes

using silver nano particles, Res. J. of Chem. Sciences, 2(4),
64-67, (2012)

56



