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Abstract— Water resources are importance to human beings. 

Dairy industries have shown tremendous growth in number 

and size in many countries of the world. These industries 

released wastewater which is characterized by biological 

oxygen demand, nutrients, high chemical oxygen demand, 

and organic and inorganic contents. Such wastewaters, if 

released without proper treatment, severely pollute receiving 

water bodies. Dairy waste water is released into the 

environment and is hazardous to human, flora and fauna. 

Poorly treated wastewater with large level of pollutants 

caused by operation, treatment systems or poor design creates 

environmental problems when released to the surface land or 

water. In most cases, these effluents are untreated and are 

simply thrown into rivers where they contribute to 

eutrophication by addition of nitrogen and phosphorus 

compounds. Various operations in a dairy industry may 

include pasteurization, milk powder, cream, cheese, etc. 

Considering the above stated implications an attempt has 

been made in the present project to evaluate one of the most 

effluent treatment plant for dairy waste. The present 

investigation was carried out for biodegradation of dairy 

effluent by using selected aerobic microbial treatment. The 

removal of organic matter and particles from wastewater is 

often achieved by coagulation. Coagulation-flocculation is 

one of the cost effective and simplest methods for industrial 

wastewater treatment to decrease the BOD, COD and 

turbidity content of the wastewater.  Treating dairy effluents 

is of crucial importance not only for the environment, but also 

for the purpose of reusing water for industrial processes. 
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I. INTRODUCTION 

Rapid growth of industries has not only raised the 

productivity but also resulted in release of harmful substances 

into the environment, creating health danger. It has affected 

normal operations of flora, fauna and ecosystems. 

(Chhonkaret al., 2000). Various physicochemical techniques 

have been studied for their treatment of waste waters 

(Rodrigueset al., 2007). These mainly include screening, 

sedimentation, filtration, aeration, flotation, degasification, 

ozonation, neutralization, chlorination, coagulation, ion 

exchange, sorption, etc. Waste materials associated with the 

food industry including the wastes produced by the dairy 

industry namely heavy organic matter, sludge, fattyacids, 

fats, oil&grease, nitrogenous compounds are notables. Of all 

industrial activities, the food sector has one of the highly 

consuming of water and is one of the highest producers of 

effluents per unit of production; they generate a highamount 

of sludge in biological treatment (Ramjeawon, 2000). 

The milk is one of the important commodity 

entering trades and it is required in everyday life as an article 

of food. (Briaoet al., 2007).Due to most pollution load of 

dairy waste water, the milk processing industries released 

untreated waste water cause serious environmental problems 

(Ganapathyet al., 2011). Nutrients present in dairy effluent 

such as nitrogen and so for the lead to eutrophication of 

receiving waters (Kushwahaet al., 2011). 

Dairy industry is of crucial importance to India. The 

country has enacted Water (control of pollution and 

prevention) Act, 1974 and amendments in order to treat the 

effluents produced by the industries and maintain 

wholesomeness of the natural water resources (Chawlaet al., 

2009; Sharma et al., 2003).  Today, India is the largest milk 

producing country in the world. Milk and milk products is 

rated as one of the highly promising sectors which deserves 

appreciation in a big way. The dairy industry involves 

processing raw milk into generates such as consumer 

condensed milk, dried milk (milk powder), , ice cream, milk, 

butter, cheese, yogurt using  processes such as chilling, 

homogenization and   pasteurization (Pallavi and Mahesh, 

2013). 

Dairy wastes are white in colour and usually slightly 

alkaline in nature and become acidic quite fastlydue to the 

fermentation of milk sugar to lactic acid. The suspended 

matter content of milk waste is substiantiate mainly due to 

fine curd found in cheese waste. The pollution effect of dairy 

waste is attributed to the immediate and high oxygen demand. 

The characteristics of a dairy effluent contain DO, BOD, 

COD, Temperature, Color, PH (6.5-8.0), chlorides, Dissolved 

solids, suspended solids, sulphate, oil & grease. It depends 

largely on the quantity of milk processed and the product 

manufactured. (Bharatiet al., 2013). 

 Effects of effluents on water: The natural components of 

the wastewater from dairy processing operations can be 

classified as proteins, fat, and lactose. These will affect 

the environment in various ways depending on their 

biodegradability and their solubility. Measures of the 

amount of oxygen that are consumed by the chemical 

oxygen demand (COD) and bacteria are the Biochemical 

oxygen demand (BOD5).  BOD5 is measured as the level 

of oxygen that is consumed by bacteria in decomposing 

the waste over a 5 day period at 20oC. The COD is 

measured by digesting the waste with boiling potassium 

dichromate and sulphuric acid in the presence of a 

catalyst, and the result is expressed as oxygen 

equivalents. In both cases the organic material is changed 

to carbon dioxide and water, but with the BOD5 test some 

of the organic matter is changed to new bacterial cells. 

Dairy effluents decompose fastlyand deplete the 

dissolved oxygen level of the receiving streams quickly 

resulting in anaerobic conditions and release of strong foul 

odours due to nuisance conditions. (Bharatiet al., 

2013).Wastewater treatment methods include precipitation, 

sedimentation, filtration, coagulation, flotation, membrane 

process,ion exchange, electrochemical techniques, biological 

process, and chemical reactions. Each method has its own 

limitations and merits in applications because of their cost. 
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Correntlythere is an increasing trend to evaluate some 

indigenous cheaper materials for the removal of these 

pollutants and pesticides from aqueous solutions. (Akhtaret 

al., 2009). 

II. MATERIALS AND METHODS 

A. Sample Collection 

Fresh dairy effluent sample was obtained from a dairy 

effluent treatment plant. The sample was collected in a 10L 

plastic container. The container used for sample collection 

was pre-treated by washing with alcohol and later rinsed for 

three times with distilled water. It was dried in an oven for 

1hr at 30±5˚C and allowed to cool at room temperature. At 

the collection point, container was rinsed with the sample 

thrice and then filled, corked tightly and taken to the 

laboratory for further analysis.  

B. Isolation of Microorganisms 

One gram Dairy effluent contaminated soil sample was taken 

for the experiment. The sample of 100µl was taken for serial 

dilution technique using nutrient agar plates. The nutrient 

agar plates were incubated at 37°C. Isolated colonies were 

inoculated into the nutrient agar medium and incubated for 24 

hours.  

C. Specific Culture Media 

In nutrient broth a good growth of bacteria were observed 

after 24hrs. Milk broth was used as specific culture media, 

which contained: peptone=50g, yeast extract=3g, milk solid 

or fresh milk=10ml. After preparation and sterilization of this 

medium, 1ml of enrichment culture was added to it and 

shaked for 24-48 hrs at 30˚C. Isolated colonies were further 

studies.  

D. Identification of Microorganisms 

The isolated colonies were identified on the basis of Gram’s 

reaction and biochemical characteristics (MacFaddin et al., 

1980) and results were identified with the help of Bergey’s 

Manual of systematic Bacteriology.  

III. RESULTS AND DISCUSSION 

The inlet was untreated effluent coming from various sections 

of dairy processing units, also referred as raw effluent which 

is taken n effluent treatment plant.  The treated effluent 

collected at outlet of the treatment plant was also collected 

for characterization.  The raw effluent entering in treatment 

plant was milky but at the outlet, after treatment it was clear. 

Based on colony morphology and biochemical 

characterization the bacterial isolates were identified as E.coli 

and tests were conducted for determining removal of protein. 

In this study the optimum parameters viz pH 

temperature, treatment period, carbon and nitrogen source 

maintained for maximum protein reduction, in the treatment 

process enhanced the bacterial growth and thus enhanced the 

biodegradation of organic wastes into removable inorganic 

solids. 

S. No. Biochemical Test Results 

01 Gram’s staining Negative 

02 Motility  

03 Indole  production test Positive 

04 Methyl red(MR) Positive 

05 
Voges-proskauer (VP) 

test 
Negative 

06 Citrate Utilization test Negative 

07 Catalase test Positive 

08 Nitrate Reduction test Positive 

09 Glucose Positive 

10 Lactose Positive 

11 Sucrose Positive 

12 Mac conkey 
Smooth, bright pink 

colour colonies 

13 EosineMethylene blue 
Metallic sheen green 

colour colonies 

Table 1: Identification of Escherichia coli based on 

biochemical characterization 

 
Fig. 1: E.coli on EMB agar plate 

S.  

No 

Different  

pH 
Reduction of Protein 

  

Initial 

concentra

tion 

(µg/ml) 

Final 

concent

ration 

(µg/ml) 

Percenta

ge of 

Protein 

Reductio

n in 24 

hours 

1 7 

1920 

496.7 74.13 

2 8 920.0 52.08 

3 9 715.0 62.76 

Table 2: Reduction Percentage of Protein in Dairy Effluent 

on before and After Treatment with pH 

The pH of the raw effluent observed between7-9. 

The maximum reduction of protein level was identified at the 

pH 7within 24 hours incubation period followed by pH 9 and 

8. 

S. 

N

o 

Concentrati

on of 

Bacterial 

Inoculum 

Reduction of Protein 

  

Initial 

concentrati

on (µg/ml) 

Final 

concentrati

on (µg/ml) 

Percenta

ge of 

Protein 

Reductio

n in 24 

hours 

1 0. % 

1920 

555.6 71.06 

2 1% 766.3 60.08 

3 1.5% 715.0 62.76 

Table 3: Reduction Percentage of Protein in Dairy Effluent 

on Before and After Treatment with Bacterial Inoculum 

Concentration 

Optimization of bacterial inoculum were imported 

parameter for reduction of protein level, because enough 

bacterial loads required for the proper effluent treatment. 

Table 3 showed the result for inoculum variation ranges were 

0.5%,1.0% and 1.5%, from these 0.5% showed better 
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inoculum level for degradation of protein, reached at 71.06%, 

followed by 1.5% and 1.0% showed 62.76% and 60.08% of 

protein reduction. 

S.  

No 

Concentration of 

Bacterial Inoculum 
Reduction of Protein 

  pH 
Bacterial 

Inoculum 

Initial concentration 

(µg/ml) 

Final concentration 

(µg/ml) 

Reduction % in 

24 hours 

1 0.4% 

7 0.5% 1920 

630.0 67.10 

2 0.8% 520.0 72.91 

3 1.2% 415.5 78.35 

Table 4: Reduction Percentage of Protein in Dairy Effluent on Before and After Treatment with Ammonium Sulphate, 

Ammonium Nitrate and Ammonium Chloride 

S. 

No 

Concentration of 

Bacterial Inoculum 
Reduction of Protein 

  pH 
Bacterial 

Inoculum 

Initial concentration 

(µg/ml) 

Final concentration 

(µg/ml) 

Reduction % in 

24 hours 

1 0.4% 

7 0.5% 1920 

320.0 83.33 

2 0.8% 240.0 87.50 

3 1.2% 260.0 86.45 

Table 5: Reduction Percentage of Protein in Dairy Effluent on Before and After Treatment with Ammonium Sulphate, 

Ammonium Nitrate and Ammonium Chloride 

S. 

No 

Concentration of 

Bacterial Inoculum 
Reduction of Protein 

  pH 
Bacterial 

Inoculum 

Initial concentration 

(µg/ml) 

Final concentration 

(µg/ml) 

Reduction % 

in 24 hours 

1 7 

7 0.5% 1920 

290.0 84.89 

2 8 250.0 86.97 

3 9 210.0 89.06 

Table 6: Reduction Percentage of Protein in Dairy Effluent on Before and After Treatment with Ammonium Sulphate, 

Ammonium Nitrate and Ammonium Chloride

Comparison of protein degradation of the samples 

with different concentration of ammonium sulphate (0.4%, 

0.8% and 1.2%) was shown in table 4. The protein removal 

was comparatively higher (78.35%) in the 1.2% ammonium 

sulphate with 0.5% of bacterial broth within 25 hours 

followed by 0.8% and 0.4%.  The Bacterial strains removed 

protein in the range of 60-90% because of the high enzymatic 

proteolytic activity. 

Different concentration of ammonium nitrate such 

as 0.4%,0.8% and 1.2% showed protein removal efficiencies 

after 24 hours as 83.33%, 87.50% and 86.45% respectively 

(table: 5).  In the concentration of 1.2% ammonium chloride 

(table: 6) showed the maximum protein removal efficiency as 

89.06% after 24 hours.  Addition of effective biodegradable 

bacteria to the microbial mixture of the activated sludge 

reduced the bulking problems by preventing the load of 

organic matter (by the removal of fat and protein) becoming 

too high and thereby increased the overall efficiency of the 

treatment system. 

Table 7 8 9, Reduction Percentage of Protein in 

Dairy Effluent on Before and After Treatment with Maltose, 

Glucose and Lactose. 

 
Fig. 7: Showed the protein reduction percentage values by 

using carbon sources.  The maximum amount of protein was 

reduced by 1.2% of glucose (89.58) followed by maltose 

and lactose. 

 
Fig. 8: Showed the protein reduction percentage values by 

using carbon sources.  The maximum amount of protein was 

reduced by 1.2% of glucose (89.58) followed by maltose 

and lactose. 
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Fig. 9: Showed the protein reduction percentage values by 

using carbon sources.  The maximum amount of protein was 

reduced by 1.2% of glucose (89.58) followed by maltose 

and lactose. 

The microbial analysis of dairy wastewater was 

carried out as per the procedure given in standard methods. 

The isolation and identification of predominant bacteria 

present in the wastewater. In the dairy wastewater samples, a 

mixed microbial community of bacteria, yeast and mould. 

Based on colony morphology and biochemical 

characterization the bacterial isolates were identified as E. 

coli Tests were conducted for determining removal of protein 

from the dairy effluent sample.  

1) Before and after treatment of Dairy effluent 

 
Fig. 10: Before and after treatment of Dairy effluent 

The parameters were optimized based on protein reduction 

level, the optimum range of parameters were standardized as 

pH 7, inoculums level 0.5%, ammonium sulphate 1.2%, 

ammonium nitrate 0.8%, ammonium chloride 1.2%, maltose 

1.2%, glucose 1.2% and lactose 0.8%. During the optimum 

values, the protein reduction was found to be high. 

IV. SUMMARY AND CONCLUSION 

The bacterial sample isolated from dairy effluent 

contaminated soil that showed better activity was 

E.coli.Regular aeration enhanced the effluent treatment.  In 

this study, pH 7 and 0.5% inoculum concentration, 1.2% 

ammonium chloride and 1.2% glucose facilitated for 

maximum level of protein reduction in the dairy wastewater 

treatment. The determination of these parameters may be 

helpful in understanding the biological treatment facilities 

based on bacterial inoculums, aeration and sand carbon 

filtration for dairy wastewater. Thus this treatment 

Technology can be considered as important for Dairy 

wastewater treatment. 
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