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ABSTRACT

 The study was conducted to calculate the chromium contains in skin shavings of tannery industry and removal of it so that it can be used as feed. First initial chromium concentration was determined from untreated skin shavings sample. Then two studies were conducted for reducing chromium concentration from skin shavings.  In case of first study 20 gm skin shavings and 10 gm Saccharomyces cerevisiae ware used in 500 ml water. The pH was measured 4.15 and it was kept in normal room temperature around 28Oc for 48 hours.  In case of another study some duckweed was used with15gm skin shavings in 3 litters water and kept for 48 hours in a plastic container in room temperature. When yeast cell grows it uptakes chromium ions from the solution and Duckweed has biosorption behavior for removal of several heavy metals including chromium from water solution. Then chromium concentration ware determined from the two samples treated with Saccharomyces cerevisiae and duckweed .Finally the percentage of chromium removed by two sample ware found 96.60% and 96.62% that ensure the above two process can be used for chromium removal from skin shavings.
  Introduction
Bangladesh has a long established tanning industry which produces around 2-3% of the world’s leather from a ready supply of raw materials. The country is therefore an established and attractive location for the manufacture of finished leather products. In 2008-09 total export of leather, leather goods were $381.14m.Bangladesh produces between 2% and 3% of the world’s leather. Most of the livestock base for this production is domestic, which is estimated as comprising 1.8 % of the world’s cattle stock and 3.7 % of the goat stock. The hides and skins average annual output is 15m sq. m. which is truly a huge amount.                     (Source: Bangladesh Economic Review, 2010).

 The grain layer and reticular layer of corium part is used for leather making but the thin layer of flesh appended to the corium is removed by meating process due to having no use in leather making. If we consider it about 2% in total thickness on average we can imagine how much skin shaving is produced in leather industries as byproduct. This byproduct is a good source of protein but due to having chromium sulphate used in tanning process it throw away as waste product that can’t be used. Because chromium sulphate is hazardous for health and causes serious diseases and disorder when accumulate in living being (Bailey et al., 1999).  The purpose of the study was to minimize the chromium level so that it can be used as protein source especially in poultry ration. 
There are different methods traditionally used for chromium removal such as the precipitation, oxidation/reduction, lime neutralization etc (Boddu et al., 2003; Mohan et al., 2006). Biosorption appears to be an economically feasible means for the removal and/or recovery of heavy metals from industrial wastewaters (Volesky 1994; Boddu et al., 2003; Greenberg et al., 1998).  

 The microbial biomass have been tested for biosorption of heavy metal ions such as Saccharomyces cerevisiae (Vianna et al., 2000), Streptomyces griseus (Ashwini et al., 2009) , Aspergillus niger (Chandrasekhar et al., 1998), waste biomass from Brazilian alcoholic beverage (Dias et al., 2000), , Rhizopus nigricans (Kogej and Pavko, 2001), wine processing waste sludge (Li et al., 2004), Corynebacterium glutamicum (Choi and Yun, 2004), olive oil industry waste (Malkoc et al., 2006) and olive stone (Blázquez et al., 2009). The use of waste biomass from fermentation industry as a biosorbent would increase the economic competitiveness of a microbial based technology because such biomass is cheap, easily recovered at the end of fermentation and is produced in large quantities (Vianna et al., 2000).

Duckweed is a variety of aquatic plant floating at the water surface. It is fast growing and adapts easily to various aquatic conditions. Wetlands and ponds are the most common sites to find duckweed. The macrophytes can tolerate a wide pH range but survive best between pH of 4.5 to 8.3 (Environnement Canada, 1999). The small size of Lemna, its simple structure and rapid growth make duckweed very suitable for toxicity tests (AFNOR, 1996; OECD, 2002). It is also used in wastewater treatment to remove mineral and organic chemicals and radionuclides (Susarla et al., 2002).

As Duckweed has property for adsorption of several metal ions (Fe2+,Cu2+, Zn2+and Pb2+) from water under different conditions (Jameel. M. Dhabab, 2011) it can be used for chromium removal.
 In our study we have used Saccharomyces cerevisiae and Duckweed for removal of chromium from skin shavings solution.

The objectives of the study were:

I. To estimate the chromium percentage from the skin shaving.
II. To minimize the chromium level from the skin shaving.

REVIEW OF LITERATURE

Indu Sharma et al (2009) reported that Removal of chromium (III) from aqueous solution and tannery effluent by biomass waste, mainly Streptomyces sp. (MB2) generated from large-scale fermentation process can be investigated. A series of batch experiments were conducted at different pH values, adsorbent dosage and initial chromium concentration for this study. Maximum chromium removal capacities of Streptomyces sp. (MB2) biomass were 68.2 % and 73.9% with corresponding equilibrium uptake of Cr (III) were 0.084 to 2.89 mg/gm and 0.17 to 4.5 Streptomyces sp. (MB2) mg/gm from aqueous solution and tannery effluent respectively with increasing Cr (III) concentration in batch mode. The adsorption parameters were determined using both Langmuir and Freundlich isotherms model. FTIR studies revealed involvement of C=C, C=O and O–H functional groups in binding of chromium. Such waste biomass from fermentation industry is a potential alternative source of adsorbent for the removal of Cr (III) from aqueous solution as well as tannery effluent

A.I. Ferraz et al., (2004) reported that heavy metal recovery from biosorbents is of major importance in the assessment of competitiveness of biosorption processes. Several desorption agents (H2SO4, HNO3, HCl, CH3COOH and EDTA) can be tested for the selection of the optimal elution conditions for Cr (III) recovery from Saccharomyces cerevisiae cells. Sorption time was optimized as it plays an important role in the sorption–desorption process, being shown that a 30 min sorption period is the best option to ensure metal removal from solution and good recovery from biosorbent. The optimal contact time with desorption agents was also studied, as long exposures to these ones may cause cell damage, affecting biosorbent metal uptake capacity in subsequent sorption cycles. Each eluant was analysed in terms of it’s desorption capacity and its effect on the biomass metal uptake capacity in multiple sorption–desorption cycles. Considering the effectiveness of chromium desorption from loaded biomass, it was possible to conclude that H2SO4 (pH≈1) was the most effective eluant tested, accomplishing the highest Cr (III) recovery from S. cerevisiae in three consecutive sorption/desorption cycles. Regarding the damage caused by acid treatment on S. cerevisiae cells, assessed by the reduction on metal uptake capacity after elution; it was possible to observe that sulphuric acid was the most harmful eluant causing long term negative effects in metal uptake. By the time the experiments were interrupted (nearly 26 h of continuous cycles) biomass uptake capacity was reduced to about 77% of the value reached before acid treatment.

Jameel .M. Dhabab (2011) reported that Duckweed was used to study adsorption of several metal ions (Fe2+,Cu2+, Zn2+and Pb2+) from wastewater under different conditions .The dried leaves of duckweed were used at different adsorbent of metal ions. The experimental conditions which includes, pH, contact time, initial concentration, and loading weight on the removal process were investigated. Bach adsorption was studied in a room temperature. The efficiency of adsorption depends on pH value; it increases with the increase of pH value at (2 to 8) in range time between 60 to 90 min. The most percentage of removal in the main way of loading weigh was 1.5 gm and 50 ml mixed metal ions solution at 50 ppm concentration of each metal ion. The study of isothermal showed that data was confirmed with temkin isotherm model. The removal order was found to be Pb2+< Zn2+< Cu2+< Fe2+. The potential of application for the treatment of solutions containing these heavy metals in multimodal solutions is indicated. The characterization (the infrared) for the surface of duckweed showed the presence of many function groups which can be binding with metal cations.

N.  Jafari et al., (2011) Biosorption is an effective means of removal of heavy metals from waste water. In this work the biosorption behavior of Lemna spp. Of the family Lamnaceae was investigated as a function of pH, amount of biosorbent and initial Zn concentration. The aim of the study was to investigate the capacity of small free floating aquatic macrofites namely L minuta, L minor, and L trisulca to purify water polluted by Zn. Metal bioaccumulation process was affected by various values of pH and concentration of zinc solution. Plants treated with 15mg/L of Zn accumulated 18366+2614mg/kg DW of Zn. The highest bio concentration potential of Zn was observed by L trisulca (97%) L minuta (89%) and, L minor (83%). The metal was accumulated in higher amount in dry biomass with increasing Zn levels.  Bio concentration Factor (BCF) ranged between 391 and 2955 for the three species. L trisulca showed the highest bioconcentration potential. The result indicated that the biomass of Lemna spp is suitable for development of efficient biosorbent for removal of zinc from waste water of chemical and allied process industries.
VLATKA GULAN ZETIC et al., (2001) Fermentations with yeast Saccharomyces cerevisiae in semiaerobic and in static conditions with the addition of chromic chloride into the used molasses medium were analysed. It was proved that the addition of optimal amounts of CrCl3 into the basal medium enhanced the kinetics of alcohol fermentations. The addition of 200 mg/lCrCl3 into the medium stimulated both the yeast growth and the ethanol production in all experimental conditions. On the other hand, the results showed that Cr3+ ions were incorporated into yeast cells during fermentation. Under these conditions the accumulation of Cr3+ ions was performed by yeast cells during the exponential growth phase, and with enriched amounts of 30–45 mg/gd.m. of cells. Yeast biomass enriched with chromium ions was extracted with 0×1 mol/l NH4OH assuming that the extracts had the glucose tolerance factor (GTF). Then the extracts were passed through a gel-filtration column in order to isolate and purify the GTF. The presence of GTF in the purified fractions was determined by measuring the absorbance at 260 nm. It is evident from the obtained results that the added purified fractions enhanced the rates of CO2 production as well as the glucose utilization during alcoholic fermentation. As expected, the enhancement of both rates depended on the amounts of extracts added to the fermentation substrate. Thus, it is evident that purified extracts contained the GTF compound, and that Cr3+ ions were bonded to the protein molecule.
METHODS AND MATERIALS

I. Collection of skin shavings from tannery and calculation of chromium contents: Skin shaving   was collected from a tannery situated in Chittagong on 30th April. The sample was stored in normal room temperature in dry condition. Then a sample was send to Animal Nutrition and Quality Control and Analytical Lab, Dept. of Applied Chemistry And Chemical Technology in CVASU for calculation of Chromium on 16th July. The Chromium content was found 8.172ppm. 
II. Collection of Duckweed and preparation of aqueous solution with skin shaving and Duckweed: Duckweeds ware collected from a pond near the CVASU on 19th July, 2013. About 3 litter water was poured on a 20 liter plastic container. 10 gm skin shaving was mixed with the water. The collected duckweed were poured on the container and kept for 48 hours. The live Duckweeds ware floated on the water. Then the skin shaving was collected from the container and stored in refrigerator.
III. Preparation of skin shaving and Saccharomyces cerevisiae in aqueous solution: On 20th July in Animal Nutrition Laboratory the work was performed. About 500 ml water was poured in a 1000ml beaker. Then 20 gm skin shaving was poured in the beaker and made aqueous mixture. After that 10gm Saccharomyces cerevisiae was mixed with the aqueous solution at the rate 2% by w/v. The pH was measured 3.9 after mixing skin shavings and 4.15 after mixing Saccharomyces cerevisiae. The room temperature was around 28oC. After 24 hours the skin shavings was collected and preserved in refrigerator.
IV. Sample sent to  Quality Control and Analytical Lab, Dept. of Applied Chemistry And Chemical Technology in CVASU  for calculation of Chromium contents: The two samples of skin shaving treated with Duckweed and Saccharomyces cerevisiae sent  for chromium contents determination .First the two samples were measured separately and then ignition was performed to expel out smoke. After that the two samples were kept into muffle furnace at 550oC for 4 hours to obtain ash. Then ash was made solution by adding 2ml nitric acid and following upto50 ml distill water. Then the prepared sample sent to Quality Control and Analytical Lab, Dept. of Applied Chemistry And Chemical Technology in CVASU   for determination of chromium contents. After analysis in the laboratory the chromium content ware found 0.2726ppm and 0.2757ppm subsequently from the two samples treated with Saccharomyces cerevisiae and Duckweed.
V.  Removal of chromium by Duckweed and Saccharomyces cerevisiae from skin shavings: Chromium reduction percentage was calculated as followed: 
[image: image1.emf] 
Co and C1 represent initial and remaining Cr (III) concentrations in ppm respectively. After calculation using above equation the removal chromium percentage ware found 96.60% and 96.62% subsequently from the two samples treated with Saccharomyces cerevisiae and Duckweed.
RESULTS AND DISCUSSION
We calculated the chromium contents from raw skin shavings 8.172 ppm. Then the two samples of skin shaving ware treated with Saccharomyces cerevisiae and duckweed. After this treatment chromium contents were calculated from the two samples 0.2726ppm and 0.2757ppm and the percentage of chromium removed from the two samples ware 96.60% and 96.62%. I. Ferraz et al.(2004)found 80%chromium uptake after 30 minute sorption period by using Saccharomyces cerevisiae and told that total removal was possible after 24 hours sorption period which is about similar with our study. Indu Sharma and Dinesh Goyal (2009) used Streptomyces sp. (MB2) for removal of chromium (III) from aqueous solution and tannery effluent. They found 94.6% removal of chromium by using 2% Streptomyces sp. (MB2). Duckweed also has good properties for removal of metal ions. From the study Jameel M. Dhabab (2011) it showed that the removal percentage of Pb2+(94%),Zn2+(72%),Cu2+(65%),Fe2+(50%) and in our study we found 96.62% removal of chromium by using Duckweed.

CONCLUSION

Protein is one of the important components in ration formulation. Due to requirement of high amount of protein in poultry ration protein enriched feed is essential. Different protein sources are used in our country .But some unconventional feeds are also trying to use as protein source now a day. Skin shavings are such type of unconventional feed items that is the by products of tannery industries. But due to having high amount of chromium percentage it had no use. In our study we tried to remove the chromium percentage from the skin shavings. We used two process of study, one with Saccharomyces cerevisiae and Duckweed. The percentage of chromium removed by two sample ware found 96.60% and 96.62% that ensures the processes are effective for removal of chromium.
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