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Abstract— In sugar manufacturing, during separation of sugar moiety from non sugar, sugar itself is subjected to number of 
shocks of alkali, acid and heat. These shocks are actually responsible for formation of sugar decomposition color. The 
coloring matter produced during sugar manufacturing is initially concentrated into molasses and further carried forward into 
spent wash and then to effluent collected after its biomethanation treatment. There are three major colorants formed under 
high temperature, such as melanoidin, caramel and alkaline degradation products. The study on decolorization of 
biomethated effluent (BME) indicated that the culture of a natural isolate, Aspergillus oryzae JSA-1, decolorized BME 
effectively by adsorption of color to the cell wall of mycelia. The adsorption yields in the sequential replacement reactions 
with live mycelial biomass of fungal culture Aspergillus oryzae JSA-1 decreased with the repeated replacement but 
recovered  to almost the initial level after washing the biomass with 0.1 N NaOH solution. The fungal biomass could be 
effectively used for a minimum of 3 cycles repeatedly to decolorize BME. Besides decolorization, the fungus also removed 
the COD (chemical oxygen demand) and TDS (total dissolved solids) in BME. It was seen that regeneration of biomass was 
possible by desorbing the color from the fungal cells which could be an economical solution to treat the huge quantities of 
effluent. Composting of the exhausted/ saturated biomass with color pigment could be used as rich manure in fields to enrich 
the soil texture. 
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I. INTRODUCTION 
 
The impact of colored waste water from any industry 
like distillery, paper and pulp, textile etc is a major 
factor in the environmental pollution and it is mainly 
associated with the dark brown or black color and 
high COD. Distillery spent wash is dark brown 
colored high strength organic matter loaded waste 
having high magnitudes of BOD, COD, nitrates, 
phosphates and nitrogen; high conductivity due to 
high salt concentration and highly acidic in nature.  
Color of the distillery effluent posses a very high 
pollution threat to the soil, surface water, ground 
water and surrounding ecosystem after disposal. The 
treatment of distillery wastewater has gained 
worldwide attention as in some regions it is posing a 
serious threat to ground water quality. Common 
methods of decolorization of distillery effluent are 
physico-chemical and biological methods. Physico-
chemical methods are cost intensive and generate a 
large quantity of sludge as well as hazardous 
pollutants while biological one is cost effective, 
ecologically safe and produces biogas which has 
great utility. The presence of brown color in effluent 
is mainly due to coloring compounds such as 
caramel, melanoidin, alkaline degradation products 
and polyphenols formed during manufacturing of 
sugar from sugar cane juice [1]. Microbial 
decolorization is an environmental friendly technique 
for removing color from distillery spent wash [2]. 
Fungi are found to decolorize it via adsorption of 
coloring compounds by mycelia and/ or via 
production of active oxygen from hydrogen peroxide 
[3]. Aspergillus oryzae JSA-1, the natural isolate from 

soil could decolorize the undiluted biomethanated 
effluent effectively by simple adsorption. In the 
present study, the fungal cells pre-used in the process 
of decolorization of BME, were checked for the 
desorption of color pigment by using heat and 
different chemicals.  
 
II. MATERIALS AND METHODS 
 
2.1. Biomethanated effluent sample  
Biomethanated effluent (BME) sample was obtained 
from anaerobic treatment plant set up at molasses 
distillery in Neera (Maharashtra state, India). The 
sample was centrifuged at 10,000 rpm for 30 minutes 
and refrigerated at 40 C to avoid further oxidation. 
 
2.2. Chemicals  
All the chemicals used for the experiments were of 
analytical grade and were purchased from Hi media 
Laboratories Limited, India and Sigma Aldrich Pvt. 
LTD., USA.  
 
2.3. Microorganism  
Soil samples were collected from the nearby vicinity 
of biomethanation plants located in Pune District, in 
India. These soil samples were screened for growth of 
micro-organisms showing activity of decolorization 
of biomethanated distillery effluent. On primary 
screening twenty strains showed visual decolorization 
activity on solid medium containing biomethanated 
distillery effluent. Therefore as the secondary 
screening, the decolorization activities of these strains 
in liquid medium with biomethanated distillery 
effluent, under shaking conditions were examined. 
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Out of these twenty strains, one was found to give 
maximum decolorization of biomethanated distillery 
effluent i.e. up to 68 %. This strain was identified and 
named Aspergillus oryzae JSA-1 and was chosen for 
subsequent experiments of decolorization. The 
culture was sub cultured and maintained on potato 
dextrose agar at 40C in the refrigerator. 
 
2.4. Study of decolorization in media containing 
biomethanated distillery effluent 
Basal medium, GPM (g/100ml)  Glycerol, 5; Peptone, 
0.5; KH2PO4, 0.1; MgSO4.7H2O, 0.05 containing 
30% effluent was autoclaved and inoculated with 107 

spores of the culture and incubated on rotary shaker 
(150 rpm) at 300C for 10 days. Percent decolorization 
was determined by reading the absorbance at 475 nm 
before and after fungal treatment. 
 
2.5 Desorption of color pigment from fungal cells of 
Aspergillus oryzae JSA-1 used in the process of 
decolorization of BME by using different chemicals  
The color desorption activity of the fungal cells was 
checked by using heat and different chemicals. The 
fungal cells (2 g wet weight) pre-used in the 
decolorization of effluent were put in 20 ml distilled 
water and heated for 30 minutes at boiling 
temperature and O.D. of the culture filtrate was 
measured at 475nm and the percent desorption of 
color was found out. Similarly, the fungal cells (2 g 
wet weight) pre-used in the decolorization of effluent 
were put in 20 ml of 0.1% chemical solutions 
separately as per shown in the table and incubated at 
300C for 24 hours on rotary shaker (150 rpm). O.D. 
of the culture filtrate was measured at 475nm and the 
percent desorption of color was found out (Table 1). 
 
2.6 Sequential replacement reaction for the fungal 
cells 
The pre-grown biomass (2g wet weight) was 
inoculated in 20 ml of GPM containing 30% BME 
and incubated at 300C on rotary shaker (150 rpm) for 
30 minutes. Biomass was filtered through the three 
layers of cheese cloth and replaced in 20 ml of fresh 
GPM containing 30% BME and incubated in similar 
way for decolorization. After the decolorization 
experiment was carried out with third replacement of 
biomass, the biomass was washed with 0.1 N NaOH 
solution and reused for decolorization of BME. The 
percent decolorization was found out of the culture 
filtrates at 475nm spectrophotometrically after each 
replacement (Fig. 1).  
 
2.7 Effect of treatment with various chemicals on 
efficiency of adsorption by Aspergillus oryzae JSA-1 
The pre-grown biomass (2g wet weight) was 
inoculated separately in 20 ml of the 0.1% solutions 
of Triton X-100, Tween 80, Sodium dodecyl sulphate 
(SDS), Cetyl trimethyl ammonium bromide (CTAB) 
and 0.1 N solutions of H2SO4 and NaOH. The 
solutions containing biomass were incubated on 

shaker (150 rpm) for one hour [4]. The biomass from 
each flask was filtered, washed with distilled water 
and then checked for percent relative activity of 
adsorption of color pigment in BME (Table 2). 
 
2.8 Disposal of fungal biomass of Aspergillus oryzae 
JSA-1 used in the process of decolorization of BME 
as manure by composting 
The fungal cells (1kg) of Aspergillus oryzae JSA-1 
used in the process of decolorization of BME were 
put at around 3-4 cm depth in a pot made up of clay 
[5]. The cow dung (250 g) was layered on top of the 
cells at around 1 cm depth. A mixture of urea (8g) 
and single super phosphate (10g) was dissolved in 
100 ml distilled water and sprayed on the layer of 
cow dung.  Finally the decomposing culture (1g) was 
topped on this. The same procedure was repeated for 
3 times to make three layers. The pot was kept in a 
shade at room temperature and the contents were kept 
moist through out the process of composting. The 
composting mixture was mixed thoroughly after 8 
days of incubation. The incubation continued (around 
60 days) till the mixture turns into a rough granulated 
powder. The chemical analysis of the compost was 
performed to find out moisture content, pH and 
percentage of organic carbon, nitrogen, phosphorous, 
potassium and C: N ratio (Table 3). 
 
III. RESULTS AND DISCUSSION 
 
3.1 Desorption of color pigment from fungal cells of 
Aspergillus oryzae JSA-1 pre-used in the process of 
decolorization of BME by different chemicals  
When the fungal cells pre-used in the process of 
decolorization of BME, were checked for the 
desorption of color pigment by using heat and 
different chemicals it was seen that the fungal cells 
show desorption of the color in dilute NaOH solution 
(Table 1).   
 
Table 1: Desorption of color pigment from fungal 

cells pre-used in the process of decolorization 

 
 
3.2 Sequential replacement reaction for the fungal 
cells 
The adsorption yields in the sequential replacement 
reactions with live mycelial biomass of fungal culture 
Aspergillus oryzae JSA-1 are shown in Fig 1. The 
adsorption yields decreased with the repeated 
replacement but recovered to almost the initial level 
after washing the biomass with 0.1 N NaOH solution. 
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The fungal biomass could be effectively used for a 
minimum of 3 cycles repeatedly to decolorize BME. 
Besides decolorization, the fungus also removed the 
COD (chemical oxygen demand) and TDS (total 
dissolved solids) in BME. 

 
Note: Arrows show the time of washing of mycelia with 0.1 N 
NaOH solution. 
Fig. 1: Adsorption yields on successive decolorization with the 

reuse of mycelial biomass. 
 
3.3 Effect of treatment with various chemicals on 
the efficiency of adsorption by Aspergillus oryzae 
JSA-1 
The effect of treatment with various chemicals on the 
efficiency of adsorption by Aspergillus oryzae JSA-1 
is shown in Table 2. 
 

Table 2: Adsorption activity of mycelia of 
Aspergillus oryzae JSA-1 treated with chemicals 

 
 
The adsorption efficiency of the biomass was found 
to decrease to 43.8 % when treated with Tween 80. 
While the adsorption activity was reduced to half by 
treating with 0.1 N H2SO 4 and it had no effect on 
treating with 0.1 N NaOH. Treatment with Triton X-
100 reduced the activity to 75% while with SDS, the 
activity was found to be completely lost. This result 
was due to the fact that SDS exhibits dissolving 
activity towards peptidoglycal from cell walls, 
denaturation activity towards proteins, releasing of 
basic amino acids from cell walls of Actinomycetes 
as reported earlier [4]. 
 
3.4 Disposal of fungal biomass of Aspergillus oryzae 
JSA-1 used in the process of decolorization of BME 
as manure by composting 
When the biomass of Aspergillus oryzae JSA-1 was 
saturated with the color pigment adsorbed on the 
mycelial cell wall in the process of decolorization of 

BME, it was then used for making manure by 
composting it for approx. 60 days. The chemical 
analysis of compost was performed and the results 
found are shown in Table 3. It was observed that the 
average values of the parameters were in the typical 
range in quality compost [5], which suggested that 
the compost could be used as rich manure in the 
fields. 
 

Table 3: Chemical analysis of compost prepared 
from biomass of Aspergillus oryzae JSA-1 used in 

the process of decolorization of BME 

 
 
CONCLUSION 
 
It was seen that regeneration of biomass was possible 
by desorbing the color from the fungal cells which 
could be an economical solution to treat the huge 
quantities of effluent. Composting of the exhausted/ 
saturated biomass with color pigment could be used 
as rich manure in fields to enrich the soil texture. 
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