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Table 1. Chemical analysis of vinasse provided by Taghtir Khorasan Company. Dimension of all variables

except pH are milligrams per liter.
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Figure 1. Time course of reduction of color, COD and phenol in vinasse at 25° and 38° C in optimal conditions

by bacterial consortium.
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Figure 2. Effect of infection concentration of bacterial consortium in vinasse at 38° C and optimal conditions.
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Figure 3. Effect of mineral salts, carbon and nitrogen sources on decolorization and degradation of vinasse by
consortium at optimal conditions (v represents Vinasse, Salt represents inorganic salts, H represents humic, N
represents nitrate and Glu represents glucose.
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Figure 4. Effect of humic acid on bacterial consortium influence on vinasse at 38° C and optimal conditions.
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Table 2. Chemical analysis of diluted untreated vinasse (one-twelfth) and treated with the consortium at

optimal condition.
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Table 3. The effect of different treatments on soil bacterial and fungal population.

AT M os ALISTS
Day 99 Day 66 Day 33
Hles (l>' dals Hles (l>' dals Hles (l>' dals

Treated Raw blank Treated Raw blank  Treated Raw blank

(1) S p 5 5o Lags Sk Comer
Population of the bacteria per gram of soil

189° 206 1258 175¢ 191°  126¢ 165° 180° 141°

(1) Sk oS s lag B Cpmar
Population of the fungi per gram of soil

189° 177°  111¢ 166 ¢ 211* 132°¢ 1644 178° 121°
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Abstract

Background and Objectives: Vinasse is a dark brown effluent of ethanol industrial process,
which contains different organic and inorganic compounds and disposal of vinasse into the
environment may create some problems. In recent years, different point of view at by-products
and their application is taken into consideration. Application of vinasse in farmlands as a part of
soil fertilization program is one of the cases. The aim of this study was to evaluate the effect of
vinasse treatment with a consortium of three different bacteria and the effects on chemical and
biological oxygen demand, phenol concentration and color of vinasse and also the effects of raw
and treated vinasse on soil fungal and bacterial populations.

Materials and Methods: Vinasse was supplied from Taghtir Khorasan company. In this study,
A bacterial consortium comprising of three bacterial cultures, Pseudomonas aeruginosa,
Stenotrophomonas maltophila and Proteus mirabilis was used to degrade vinasse. The effects of
temperature degree, inoculum concentration, presence of mineral salts, different concentrations
of humic acid and various sources of carbon and nitrogen on vinasse degradation was studied.
To evaluate the effect of raw and treated vinasse on soil microbial community, populations of
soil bacteria and fungi as an indicator of microbial population was determined.

Results: The results showed that in optimum condition with inoculum concentration of
10 percent V/V at 38 °C under static condition the consortium reduced chemical and biological
oxygen demand 57.1% and 75.7% respectively within 5 days. Also 59.2% decolorization and
66.6% reduction in phenolic matters was observed. Glucose as a simple source of carbon
increased the effectiveness of the consortium and humic acid as a complex source of carbon had
a positive effect on the consortium effectiveness on vinasse. The most decolorization and
reduction of chemical oxygen demand and phenol was in concentration of 40 mg L™ of humic
acid. Soil bacterial populations increased 27.6% and 17.0% by adding raw and treated vinasse to
soil within 33 days. This was repeated almost similar to fungi.

Conclusion: The results of this study showed the application of the consortium at optimum
condition could considerably reduce color, chemical oxygen demand and phenolic matter
concentration in vinasse and treating the raw vinasse with the consortium to reduction the
potentially harmful effects could considered in ethanol industry. Adding raw and treated vinasse
to soil, increased fungal and bacterial populations which the effect of raw vinasse was more than
treated one.

Keywords: Vinasse, Bacterial consortium, Biologycal treatment, Humic acid, Biologycal
oxygen demand
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