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Abstract

The low content of lysozyme in albumin makes its purification process becomes complicated and challenge either in lab or industrial scale system. This study aimed to investigate the parameters influencing the purification performance lysozyme from chicken egg white namely initial concentration of albumin, pH and ionic strength of buffer solution. Immobilized metal affinity chromatography (IMAC) beads were prepared using chitosan-coated silica beads which then crosslinked with glutaraldehyde (GTA) and reacted with metal ion copper (Cu) for metal ion immobilization to be used as purification tools. The prepared beads were characterized in term of morphology and structure using scanning electron microscope (SEM). Column chromatographic has been utilized for evaluation performance of IMAC for lysozyme separation. Optimum recovery obtained using 20 mg/ml CEW concentration at pH 7, with 0.05 M ionic strength. The finding of this study exhibited a good pathway to design an affinity system for lysozyme purification either from chicken egg white or other sources in the future.
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Abstrak

Kandungan lisozim yang rendah di dalam albumin membuatkan proses penulenan menjadi semakin rumit dan mencabar sama ada sistem di makmal atau industri. Kajian ini bertujuan untuk mengoptimumkan parameter yang mempengaruhi prestasi penulenan lisozim dari albumin iaitu kepekatan awal albumin, pH dan kekuatan ionik larutan penimbal. Kromatografi affiniti logam pegun telah disediakan dengan menggunakan silika yang bersalut kitosan yang kemudiannya diaktifkan menggunakan glutaraldehid (GTA) serta bertindak balas dengan ion logam kuprum bagi pemegunan ion logam (kuprum) untuk digunakan sebagai alat penulenan. Pencirian silika telah dilakukan dari segi morfologi dan struktur dengan menggunakan mikroskop elektron pengimbas (SEM). Kolum kromatografi digunakan untuk menilai prestasi IMAC bagi pemisahan lisozim. Penghasilan yang optimum diperolehi dengan menggunakan 20 mg/ml kepekatan putih telur pada pH 7 dengan kekuatan ionik sebanyak 0.05 M. Hasil kajian ini menunjukkan cara yang baik untuk mereka bentuk sistem affiniti untuk penulenan lisozim sama ada daripada sumber putih telur atau sumber lain pada masa akan datang.

Kata kunci: lisozim, albumin, penulenan, pH, kekuatan ionik, kromatografi affiniti
Introduction

For many decades, chicken egg white (albumin, abbreviation as CEW) have been used as the subject of study for chemical, biochemical and food technological research because of the importance in human for food supply and also the potential use in biotechnology processes. Chicken egg white is the cheapest source for production of enzyme such as lysozyme using protein fractionation. Industrial application often restricted by the difficulty of recovery and reuse of the enzyme as well the lack of long-term operational stability. In order to overcome the problems, techniques that been applied in the laboratories for the separation of lysozyme from chicken egg white protein which are centrifugation, electrophoresis and chromatography [1]. Moreover, the isolation and purification process of the lysozyme becomes complicated and challenges due to the low content of the lysozyme in the chicken egg white. It is required to apply the effective and large scale protein purification process for lysozyme purification [2]. For the reason, a large quantity of the raw materials from chicken egg white needed in order to get the rational amount of pure lysozyme. 
Protein separation and purification using immobilized metal affinity chromatography (IMAC) silica beads has become a powerful technique due to the inexpensive cost, ease of preparation as well high adsorption capacity [3]. The optimize purification conditions are needed to achieve both high yield and purity of the enzyme [4]. Thus, the important parameters of the physico-chemical environment of the feed solution that affect the separation process of lysozyme from chicken egg white such as pH of buffer solution, ionic strength and initial chicken egg white concentration that have been studied using affinity column chromatography as an alternative separation technique which is can be fine tuned to achieve high productivity in protein separation process. However, for the enzyme activity of the lysozyme, it was indicated using Micrococcus lysodeikticus as the substrate. The addition of M. lysodeikticus to the lysozyme solution in order to detect the enzyme activity that causes the decrease in the optical density. One lysozyme unit was defined as the amount of enzyme causing a decrease of 0.001 per minute in the absorbance at 450 nm where the suspension of 1 mg/ml M. Lysodeikticus as the substrate in 1 ml reaction mixture. 
Thus, the aim of this research is to provide a new efficient and low cost technique for industrial manufacturing of purified lysozyme from raw chicken egg white using IMAC bead. 

Materials and Methods
Chemicals and Materials 

All materials used during the conduct of research are of analytical grades. Lysozyme and chicken egg white are purchased from Sigma Chemical Company. All other chemicals were guaranteed or analytical grade reagents commercially available and used without further purification.
Immobilized metal affinity chromatography beads preparation
In this study, chitosan-coated silica beads which then crosslinked with glutaraldehyde (GTA) and reacted with metal ion copper (Cu) for metal ion immobilization been used as IMAC support. Preparation of chitosan-coated silica beads was according to Shi et al. [5] with some modification. Silica gel were washed with 20 % hydrochloric acid solution for 8 hours and been dried at 40 °C before immersed into distilled water to wet the pore surface. Then, the silica gel was immersed into chitosan solution (0.1 wt. % in acetic acid pH 5) for 72 hours for surface coating. The chitosan-coated silica gel then added to NaOH solution for 2 hours and being washed with distilled water before crosslinking the beads with glutaraldehyde (GTA) for 16 hours in incubator shaker. The activated chitosan-silica beads were reacted with metal ion (CuSO4) for 24 hours and kept in the distilled water for storage and been called immobilized metal affinity chromatography (IMAC) beads. Then, the IMAC beads were characterized using scanning electron microscope (SEM) for the morphology and structure study. The IMAC samples were coated with gold before transferred under microscope.
Lysozyme purification from chicken egg white and activity measurements
Chromatographic studied were carried out on IMAC beads using affinity column chromatography according to Ai et al. [6] with some modification. Thus, for the study of the feed solution, there were three factors being identified for the purification process of the lysozyme such as pH of buffer solution, ionic strength and initial CEW concentration. The optimize purification conditions are needed to achieve both high yield and purity of the enzyme as well. The column was equilibrated with 50 mL of phosphate buffer solution. Chicken egg white solution prepared with the same buffer solution was bumped into the column at a constant volume velocity of 1.0 mL/min for five hours. When the adsorption of the CEW was saturated, the column been washed with 50 mL of same buffer solution to eliminate unbound proteins. The lysozyme adsorbed on the column was eluted by using a mixture solution of 0.3 M imidazole and 0.25 M NaCl in 0.01 M phosphate buffer (pH 6.0). The final lysozyme concentration in elution medium was determined spectrophotometrically using Bradford method [7].
Determination of total protein
The detection and quantitation of the total protein has been detected using Bradford assay method [7] while bovine serum albumin (BSA) has been used as the standard. Different dilutions of BSA standard solutions were prepared by mixing BSA stock solution (1 mg/mL) and phosphate buffer. The absorbance and concentration were analyzed using UV –Vis spectrophotometer at 595 nm by dissolving every 100 μL sample with 3mL Bradford reagent. The absorbance against protein concentration was plotted to obtain a standard calibration curve. The analysis was repeated using the lysozyme obtained from CEW as the sample.
Lysozyme activity measurement
Lysozyme activity was determined by its lytic action on Micrococcus lysodeikticus cell suspended in the phosphate buffer. One lysozyme unit was defined as the amount of enzyme causing a decrease of 0.001 per minute at 25 °C and pH 7.0 in the absorbance at 450 nm where the suspension of 2.9 mL of M. Lysodeikticus as the substrate mixed with 0.1 mL of diluted lysozyme. 
Results and Discussion
IMAC characterization

IMAC beads have been used as one of the successful processes for isolation and purification of the proteins as well enzymes. It was immobilized with 0.1M concentration of metal ions and high amount of enzyme loading can be applied to obtain high yield of lysozyme recovery. Thus, the process also allow for the easy product elution and metal ions regeneration [3]. 
Figure 1 shows the surface morphology of (a) silica gel and (b) IMAC adsorbent using scanning electron microscope (SEM) with 5000x enlargement. The silica have uneven surface that made it easier to bind with chitosan, glutaraldehyde activator and metal ion copper (Cu2+) as the IMAC adsorbent. The silica that being crosslinked using glutaraldehyde to stabilize the surface of silica for metal ion immobilization [8]. It also provided the best surface area for the enzyme binding and eluted during affinity chromatography of the lysozyme from CEW.  
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Figure 1. Surface morphology of (a) Silica gel and (b) IMAC adsorbent
Effect of CEW solution concentration, pH and ionic strength of buffer solution 
The content of the lysozyme in chicken egg white was about 3.4 % [9] making its purification process becomes complicated. There are some factors that influenced the performance of the lysozyme from CEW which were concentration of the CEW solution, pH and ionic strength of buffer solution. The effects of CEW concentration on lysozyme separation and purification from IMAC beads was studied using CEW concentration ranged from 5mg/mL to 25 mg/mL of CEW in buffer solution. The results obtained displays in Figure 2 (a) and (b) and there was a remarkable change in the purity of lysozyme even there were only slight difference in the yield obtained.
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Figure 2. Affinity column chromatography with different concentration of CEW solution (a) enzyme activity, total protein, purity of lysozyme and (b) yield of lysozyme
The highest lysozyme recovery (99.97 %) obtained using 20 mg/mL initial concentration of CEW where the specific activity of lysozyme and total protein concentration in the feed solution were assayed at 0.42 UA/mg and 0.67 mg/ml as well with 1.56 of purification fold. This promising result was due to the equilibrium phase of the CEW concentration at 20 mg/mL and the further increase of initial concentration (25 mg/mL) did not improve the separation performance since all the active site of IMAC beads had been bound with lysozyme.
The increasing of the CEW concentration from 5mg/mL to 20 mg/mL had been promoting the adsorption of enzyme from the surface of IMAC beads and gave higher recovery (yield) of lysozyme. While the concentration of CEW was about 5 mg/mL, the specific activity of lysozyme was also 0.42 UA/mg but the recovery of lysozyme was about 99.81 %. Overall, the initial concentration used in this study promoted very outstanding result when more that 99 % lysozyme can be recovered. This finding can be explained due to the cooperative effect of different interaction mechanisms such as hydrogen bonding, electrostatics and hydrophobic cause by the buffer in the CEW and IMAC beads as well [10]. 
Figure 3 shows the effects of pH of the buffer solution on the adsorption capacity of lysozyme onto IMAC beads, whereas the best recovery occurred at pH 7 when the specific activity of lysozyme and total protein concentration in the feed solution were about 0.41 UA/mg and 0.33 mg/ml with 0.81 purification fold. At this rate, pH 7 had promoted very high yield recovery of lysozyme which about 99.85 %. The pH of buffer solution provide great effect for the recovery of the lysozyme from CEW since  the changes of the solution pH can be altered the electrical charge on the lysozyme as well. The isoelectric point (IEP) of lysozyme was around 11 and at pH value below the IEP, the lysozyme adsorbed was clearly higher than at pH values above the IEP. At pH 7, lysozyme would be cationic since this pH was below than its isoelectric point. This pH 7 was served as a good environment for the lysozyme with the help of electrostatic interaction that has been predominant for recovery of the enzyme from CEW. 
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Figure 3. Affinity column chromatography with different pH of buffer solution (a) enzyme activity, total protein, purity of lysozyme and (b) yield of lysozyme
At pH 5, the purification capacity of lysozyme was the lowest which about 0.38 UA/mg of lysozyme specific activity with its yield were 95.23 %. This result indicated that the capability of lysozyme coordination with the IMAC beads was not necessarily suitable in acidic condition. This occurrence might result from the protonation of electron donor group in lysozyme molecule, leading to decreasing coordination ability with metal ions [11]. Furthermore, lower performance at the pH approaches IEP of lysozyme at pH 9 was due to the instability occurrence. This result can be explained as the percentage of HPO42- and PO43- in buffer solution which acquired a relative higher metal coordinating ability compared to HPO4-. This condition would compete with lysozyme for metal binding and increased in alkali condition [12]. Due to lysozyme isoelectric point which at pH 11, lysozyme specific activity just about 0.43 UA/mg and its yield that has been recovered from IMAC beads was about 99.01%. This result might be explained due to the protein aggregation [13] since the lysozyme surface net charge was zero, thus there were no electrostatic repulsive force being effective between the lysozyme molecules at this pH. 
The effect of ionic strength was studied using the CEW solution with a fixed pH 7 since the previous observation determined that pH 7 successfully promoted the best recovery of lysozyme. Since the IMAC beads were highly charged with electrolyte, the effects of ionic strength on lysozyme separation and purification from CEW was studied using addition of NaCl from 0.01M to 0.09M. The results obtained were displayed in Figure 4 (a) and (b) where there was a significant change in the lysozyme recovery through the change in ionic strength of the buffer solution. For the effects of ionic strength, the results that been achieved the best when NaCl was 0.05 M with the 0.33 UA/mg lysozyme specific activity and 0.29 mg/ml of total protein concentration in the feed solution. While the yield of the lysozyme was about 99.24 % with 0.89 purification fold. It was due to the high lysozyme being eluted from CEW. 
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Figure 4. Affinity column chromatography with different ionic strength of buffer solution (a) enzyme activity, total protein, purity of lysozyme and (b) yield of lysozyme

Otherwise, when the NaCl was at 0.03 M, the specific activity of lysozyme was about 0.32 UA/mg and 0.06 mg/ml of total protein concentration in the feed solution. Meanwhile the yield of the lysozyme was obtained at 99.6 %. Although the yield of lysozyme when the NaCl concentration about 0.03 M higher than the concentration at 0.05 M, but the purification fold was just 0.21. It shows that the concentration of 0.05 M NaCl have the highest purity rather than concentration of 0.03 M. The increasing of the NaCl concentration from 0.01M to 0.05M had been encouraged the recovery of the enzyme from the surface of IMAC beads. Then, the hydrophobic interactions among them become strong. Furthermore, the addition of NaCl more than 0.05M caused the recovery capacity to reduce since the ionic strength had affects the chelating bonding of lysozyme on both metal affinity carriers [14]. Besides, in high ionic strength buffer, protein solubility usually reduces which were salt-out effect due to the decreasing activity of water and the neutralization of surface charge. These conditions also assist the formation of protein aggregates, leading to the decrease in lysozyme adsorption onto IMAC beads and reduce the purification of the lysozyme itself.
Conclusion
The process developed using IMAC beads allows the recovery and purification of the lysozyme from chicken egg white (CEW) with high recovery capacity of matrix at low cost and high efficiency. This study proved that concentration of CEW, pH and ionic strength of buffer solution significantly influenced the purification process of the lysozyme from CEW. The most optimum lysozyme recovery was at 20 mg/mL of CEW concentration in buffer solution at pH 7 and ionic strength of 0.05M. Affinity chromatography using IMAC beads was a potential alternative for industrial purposes.

Acknowledgement

The authors would like to express their sincere gratitude to the Ministry of Education, for the grant of the Exploratory Research Grant Scheme (ERGS) and high appreciation to School of Ocean Engineering and Central Laboratory, University Malaysia Terengganu for the cooperation and support. 
References
1. Muller, A., Daufin, G. and Chaufer, B. (1999). Ultrafiltration modes of operation of α-lactalbumin from acid casein whey. Journal of Membrane Science, 153: 9 – 21.

2. Wan, W. H., Lub, J. R., and Cui, Z. F. (2006). Separation of lysozyme from chicken egg white using ultrafiltration. Separation and Purification Technology, 48: 133 – 142.
3. Yilmaz, M., Bayromoğlu, G. and Arica, M. Y. (2005). Separation and purification of lysozyme by Reactive Green 19 immobilised membrane affinity chromatography. Food Chemistry, 89: 11 – 18.
4. Shin, H. S. and Cha, H. J. (2003). Statistical optimization for immobilized metal affinity purification of secreted human erythropoietin from Drosophila S2 cells. Protein Expression and Purification, 28: 331 – 339.
5. Shi, Q. H., Tian, Y., Dong, X. Y., Bai, S. and Sun, Y. (2003). Chitosan-coated silica beads as immobilized metal affinity support for protein adsorption. Biochemical Engineering Journal, 16: 317 –

322.

6. Lu, A. X., Liao, X. P., Zhou, R. Q. and Shi, B. (2007). Preparation of Fe(III)-immobilized collagen fiber for lysozyme adsorption. Colloids and Surfaces A: Physicochemical Engineering Aspects, 301: 85 – 93.
7. Kruger, N. J. (2002). The protein protocols handbook, second edition: the Bradford method for protein quantitation. Humana Press, pp.15 – 21.
8. Guo, W. and Ruckenstein, E. (2003). Separation and purification of horseradish peroxidise by membrane affinity chromatography. Journal Membrane Science, 211: 101 – 111.

9. Ghosh, R., Sudarshana, S. S. and Cui, Z. F. (2000). Lusozyme separation by hollow-fibre ultrafiltration. Biochemical Engineering Journal, 6: 19 – 24.

10. Evrim, B. A. and Adil, D. (2006). Monosize poly(glycidyl methacrylate) beads for dye-affinity purification of lysozyme. International Journal of Biological Macromolecules, 38: 99 – 106.

11. Sun, Y., Liu, Y., Li, Y., Lv., M., Li, P., Xu, H. and Wang, L. (2011).  Preparation and characterization of novel curdlan/chitosan blending membranes for antibacterial applications. Carbohydrate Polymers, 84: 952 – 959.

12. Hamzah, S., Nasir, F. M and Hamzah, A. (2014). Lysozyme adsorption onto immobilised metal affinity chromatographic adsorbent: effect of pH and ionic strength. International Journal of Applied Engineering Research, 9: 17783 – 17792.

13. Gustafsson, C., Thorn, C. and Holmberg, K. (2011). A comparison of lipase and trypsin eccapsulated in  mesoporous materials with varying pore sizes and pH conditions. Colloids and Surfaces B: Biointerfaces, 87: 464 – 471.

14. Muller, C.H., Agarwal, G.P., Melin, T. and Vintgens, T. (2003). Study of UF of single and binary protein solution in a thin spiral channel module. Journal of Membrane Science, 227: 51 – 69.
b





a





b





a





b





a





b





a








PAGE  

_1511842422.xls
Chart1

		5

		10

		15

		20

		25



Conc of CEW (mg/ml)

Yield of Lysozyme (%)

99.8340839061

99.8345153664

99.8120742307

99.9766845419

99.835873388



Sheet1

		1. Adsorption

		a) Column Capacity

				i. Total Protein Data

				Column Capacity (cm)		Abs (595 nm)		Abs (595 nm)		Abs (595 nm)		Total Protein (mg/mL		Total Protein (mg/mL		Total Protein (mg/mL		Average

				3		0.1902		0.1881		0.1863		0.8867		0.8681		0.8522		0.8690

				5		0.2018		0.1927		0.1928		0.9894		0.9088		0.9097		0.9360

				7		0.2085		0.2016		0.2001		1.0487		0.9876		0.9743		1.0035

				9		0.1989		0.2017		0.1925		0.9637		0.9885		0.9071		0.9531

				11		0.191		0.1967		0.1871		0.8938		0.9442		0.8593		0.8991

				ii. Enzyme Activity Data

				Column Capacity (cm)		Abs (450 nm)		Abs (450 nm)		Abs (450 nm)		Activity (U/mL)		Activity (U/mL)		Activity (U/mL)		Average

				3

				5

				7

				9

				11

		iii.		Column Capacity (cm)		Initial Protein		Initial Enzyme		Total Recovery				sp i		Specific Activity		Purity (Fold)		Yield (%)

						(mg)		(Units)		Protein (mg)		Enzyme (Units)

				3

				5

				7

				9

				11

				Column Capacity (cm)		Enzyme (U)		Protein (mg/ml)		Purity (Fold)

				3

				5

				7

				9

				11

		Adsorption

				Column Capacity (cm)		Initial Abs (595nm)		Final Abs (595nm)		Initial Conc (mg/ml)		Final Conc (mg/ml)		Adsorption Capacity (mg/cm2)

				3

				5

				7

				9

				11



User:



Sheet1

		0

		0.1

		0.2

		0.3

		0.4

		0.5

		0.6



Concentration (mg/ml)

Abs (595nm)

0.0905

0.1014

0.1135

0.1264

0.1354

0.1484

0.158



Sheet2

		b) Concentration of CEW

				i. Total Protein Data

				Conc of CEW (mg/ml)		Abs (595 nm)		Abs (595 nm)		Abs (595 nm)		Total Protein (mg/mL		Total Protein (mg/mL		Total Protein (mg/mL		Average

				5		0.1379		0.1334		0.1356		0.4239		0.3841		0.404		0.404

				10		0.1489		0.1478		0.1447		0.5212		0.5115		0.484		0.5055

				15		0.159		0.1556		0.1564		0.6106		0.5805		0.5876		0.5929

				20		0.1699		0.1682		0.1597		0.707		0.692		0.6168		0.6719

				25		0.1688		0.166		0.1525		0.6973		0.6726		0.5531		0.641

				ii. Enzyme Activity Data

				Conc of CEW (mg/ml)		Abs (450 nm)		Abs (450 nm)		Abs (450 nm)		Activity (U/mL)		Activity (U/mL)		Activity (U/mL)		Average

				5		1.2235		1.2216		1.2198		0.4218		0.4212		0.4206		0.4212

				10		1.2265		1.2238		1.2244		0.4229		0.422		0.4222		0.4223

				15		1.2343		1.2324		1.2305		0.4256		0.4249		0.4243		0.4249

				20		1.2428		1.2471		1.2413		0.4282		0.43		0.428		0.4288

				25		1.2361		1.2357		1.2322		0.4262		0.4261		0.4248		0.4257

		iii.		Con of CEW (mg/ml)		Initial Protein		Initial Enzyme		Total Recovery				sp i		Specific Activity		Purity (Fold)		Yield (%)

						(mg)		(Units)		Protein (mg)		Enzyme (Units)

				5		0.9141		0.4219		0.404		0.4212		0.4615		1.0426		2.2589		99.8341

				10		1.0185		0.423		0.5055		0.4223		0.4153		0.8354		2.0115		99.8345

				15		0.9787		0.4257		0.5929		0.4249		0.4350		0.7166		1.6476		99.8121

				20		1.046		0.4289		0.6719		0.4288		0.4100		0.6382		1.5564		99.9767

				25		0.9796		0.4265		0.641		0.4258		0.4354		0.6643		1.5257		99.8359

				Con of CEW (mg/ml)		Enzyme (U)		Protein (mg/ml)		Purity (Fold)

				5		0.4212		0.404		0.9592

				10		0.4223		0.5055		1.1970

				15		0.4249		0.5929		1.3954

				20		0.4288		0.6719		1.5669

				25		0.4258		0.641		1.5054

		Adsorption

				Con of CEW (mg/ml)		Initial Abs (595nm)		Final Abs (595nm)		Initial Conc (mg/ml)		Final Conc (mg/ml)		Adsorption Capacity (mg/cm2)

				5		0.9141		0.1356		7.2929		0.4038

				10		1.0185		0.1471		8.2168		0.5056

				15		0.9787		0.1570		7.8646		0.5929

				20		1.046		0.1659		8.4602		0.6720

				25		0.9796		0.1624		7.8726		0.6410





Sheet2

		0

		0.1

		0.2

		0.3

		0.4

		0.5

		0.6



Concentration (mg/ml)

Abs (563 nm)

0.0905

0.1014

0.1135

0.1264

0.1354

0.1484

0.158



Sheet3

		



Enzyme Activity (UA/mg)

Total Protein (mg/ml)

Purity (Fold)

Conc of CEW (mg/ml)



Sheet4

		



Conc of CEW (mg/ml)

Yield of Lysozyme (%)



Sheet5

		c) Loading Capacity

				i. Total Protein Data

				Loading Capacity (ml)		Abs (595 nm)		Abs (595 nm)		Abs (595 nm)		Total Protein (mg/mL		Total Protein (mg/mL		Total Protein (mg/mL		Average

				50		0.1614		0.1621		0.1612		0.6319		0.6381		0.6301		0.6333

				100		0.1887		0.1776		0.185		0.8735		0.7752		0.8407		0.8298

				150		0.1686		0.1693		0.1672		0.6956		0.7018		0.6832		0.6935

				200		0.1674		0.17		0.1641		0.6850		0.7080		0.6558		0.6829

				250		0.1442		0.1513		0.1516		0.4796		0.5425		0.5451		0.5224

				ii. Enzyme Activity Data

				Loading Capacity (ml)		Abs (450 nm)		Abs (450 nm)		Abs (450 nm)		Activity (U/mL)		Activity (U/mL)		Activity (U/mL)		Average

				50

				100

				150

				200

				250

		iii.		Loading Capacity (ml)		Initial Protein		Initial Enzyme		Total Recovery				sp i		Specific Activity		Purity (Fold)		Yield (%)

						(mg)		(Units)		Protein (mg)		Enzyme (Units)

				50

				100

				150

				200

				250

				Loading Capacity (ml)		Enzyme (U)		Protein (mg/ml)		Purity (Fold)

				50

				100

				150

				200

				250

		Adsorption

				Loading Capacity (ml)		Initial Abs (595nm)		Final Abs (595nm)		Initial Conc (mg/ml)		Final Conc (mg/ml)		Adsorption Capacity (mg/cm2)

				50

				100

				150

				200

				250



User:



Sheet5

		0

		0.1

		0.2

		0.3

		0.4

		0.5

		0.6



Concentration (mg/ml)

Abs (563 nm)

0.0905

0.1014

0.1135

0.1264

0.1354

0.1484

0.158



Sheet6

		d) pH

				i. Total Protein Data

				pH		Abs (595 nm)		Abs (595 nm)		Abs (595 nm)		Total Protein (mg/mL		Total Protein (mg/mL		Total Protein (mg/mL		Average

				3		0.1126		0.1163		0.1079		0.2		0.2327		0.1584		0.197

				5		0.1132		0.11		0.1089		0.2053		0.1769		0.1673		0.1831

				7		0.1274		0.1256		0.1293		0.3309		0.315		0.3478		0.3312

				9		0.1221		0.1222		0.1257		0.2841		0.2849		0.3159		0.2949

				11		0.1185		0.1179		0.1144		0.2522		0.2469		0.2159		0.2383

				ii. Enzyme Activity Data

				pH		Abs (450 nm)		Abs (450 nm)		Abs (450 nm)		Activity (U/mL)		Activity (U/mL)		Activity (U/mL)		Average

				3		1.0327		1.0319		1.0086		0.3561		0.3588		0.3477		0.3532

				5		1.1493		1.1449		1.1434		0.3963		0.3947		0.3942		0.3776

				7		1.1914		1.1908		1.1887		0.4108		0.4106		0.4098		0.4104

				9		1.2006		1.2015		1.1959		0.414		0.4143		0.4123		0.4135

				11		1.2603		1.2535		1.2363		0.4345		0.4322		0.4263		0.431

		iii.				pH		Initial Protein		Initial Enzyme		Total Recovery				sp i		Specific Activity		Purity (Fold)		Yield (%)

								(mg)		(Units)		Protein (mg)		Enzyme (Units)

						3		1.0707		0.3581		0.197		0.3532		0.3345		1.7929		5.3607		98.6317

						5		1.009		0.3965		0.1831		0.3776		0.3930		2.0623		5.2480		95.2333

						7		0.9637		0.411		0.3312		0.4104		0.4265		1.2391		2.9055		99.8540

						9		0.9486		0.4147		0.2949		0.4135		0.4372		1.4022		3.2074		99.7106

						11		0.9301		0.4353		0.2383		0.431		0.4680		1.8086		3.8645		99.0122

				pH		Enzyme (U)		Protein (mg/ml)		Purity (Fold)

				3		0.3532		0.197		0.5578

				5		0.3776		0.1831		0.4849

				7		0.4104		0.3312		0.8070

				9		0.4135		0.2949		0.7132

				11		0.431		0.2383		0.5529

		Adsorption

				pH		Initial Abs (595nm)		Final Abs (595nm)		Initial Conc (mg/ml)		Final Conc (mg/ml)		Adsorption Capacity (mg/cm2)

				3		1.0707		0.1123		8.6788		0.1971

				5		1.009		0.1107		8.1327		0.1832

				7		0.9637		0.1274		7.7319		0.3313

				9		0.9486		0.1233		7.5982		0.2950

				11		0.9301		0.1169		7.4345		0.2383
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		e) Ionic Strength

				i. Total Protein Data

				Ionic Strength (M)		Abs (595 nm)		Abs (595 nm)		Abs (595 nm)		Total Protein (mg/mL		Total Protein (mg/mL		Total Protein (mg/mL		Average

				0.01		0.1041		0.1032		0.1021		0.1247		0.1168		0.1071		0.1162

				0.03		0.0969		0.0957		0.1006		0.061		0.0504		0.0938		0.0684

				0.05		0.1247		0.1234		0.1215		0.3071		0.2955		0.2787		0.2937

				0.07		0.1198		0.1172		0.1165		0.2637		0.2407		0.2345		0.2463

				0.09		0.0939		0.0914		0.0905		0.0345		0.0124		0.004		0.0169

				ii. Enzyme Activity Data

				Ionic Strength (M)		Abs (450 nm)		Abs (450 nm)		Abs (450 nm)		Activity (U/mL)		Activity (U/mL)		Activity (U/mL)		Average

				0.01		0.8929		0.8945		0.8819		0.3078		0.3084		0.3041		0.3067

				0.03		0.9419		0.943		0.9413		0.3247		0.3251		0.3245		0.3247

				0.05		0.9532		0.9505		0.9488		0.3286		0.3277		0.3271		0.3278

				0.07		0.9594		0.9587		0.9567		0.3308		0.3305		0.3298		0.3303

				0.09		0.9546		0.9536		0.951		0.3291		0.3288		0.3279		0.3286

		iii.		Ionic strength (M)		Initial Protein		Initial Enzyme		Total Recovery				sp i		Specific Activity		Purity (Fold)		Yield (%)

						(mg)		(Units)		Protein (mg)		Enzyme (Units)

				0.01		0.684		0.3193		0.1162		0.3067		0.4668		2.6394		5.6541		96.0539

				0.03		0.969		0.326		0.0684		0.3247		0.3364		4.7471		14.1102		99.6012

				0.05		1.0115		0.3303		0.2937		0.3278		0.3265		1.1161		3.4179		99.2431

				0.07		1.044		0.3314		0.2463		0.3303		0.3174		1.3410		4.2247		99.6681

				0.09		0.9805		0.3293		0.0169		0.3286		0.3358		19.4438		57.8944		99.7874

				Ionic Strength (M)		Enzyme (U)		Protein (mg/ml)		Purity (Fold)

				0.01		0.3067		0.1162		0.3789

				0.03		0.3247		0.0684		0.2107

				0.05		0.3278		0.2937		0.8960

				0.07		0.3303		0.2463		0.7457

				0.09		0.3286		0.0169		0.0514

		Adsorption

				Ionic Strength (M)		Initial Abs (595nm)		Final Abs (595nm)		Initial Conc (mg/ml)		Final Conc (mg/ml)		Adsorption Capacity (mg/cm2)

				0.01		0.684		0.1031		5.2566		0.1162

				0.03		0.969		0.0977		7.7788		0.0684

				0.05		1.0115		0.1232		8.1549		0.2938

				0.07		1.044		0.1178		8.4425		0.2463

				0.09		0.9805		0.0919		7.8805		0.0171
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		2. Desorption

		a) Displacing Salt

				i. Total Protein Data

				Type of Salt		Abs (595 nm)		Abs (595 nm)		Abs (595 nm)		Total Protein (mg/mL		Total Protein (mg/mL		Total Protein (mg/mL		Average

				CaCl2		0.1649		0.1631		0.1659		0.5856		0.5683		0.5952		0.5830

				KCl		0.1674		0.1705		0.1749		0.6096		0.6394		0.6817		0.6436

				MgCl2		0.1657		0.1646		0.1638		0.5933		0.5827		0.5750		0.5837

				NaCl		0.1743		0.1761		0.1703		0.6760		0.6933		0.6375		0.6689

				ii. Enzyme Activity Data

				Type of Salt		Abs (450 nm)		Abs (450 nm)		Abs (450 nm)		Activity (U/mL)		Activity (U/mL)		Activity (U/mL)		Average

				CaCl2		1.1162		1.112		1.1082		0.3849		0.3834		0.3821		0.3835

				KCl		1.1239		1.1301		1.1261		0.3876		0.3897		0.3883		0.3885

				MgCl2		1.1291		1.1228		1.1256		0.3893		0.3872		0.3881		0.3882

				NaCl		1.1274		1.1367		1.1323		0.3888		0.3920		0.3904		0.3904

		iii.		Type of Salt		Initial Protein		Initial Enzyme		Total Recovery				sp i		Specific Activity		Purity (Fold)		Yield (%)

						(mg)		(Units)		Protein (mg)		Enzyme (Units)

				CaCl2		0.7903		0.3871		0.583		0.3835		0.4898		0.6578		1.3430		99.0700

				KCl		0.9144		0.3906		0.6436		0.3885		0.4272		0.6036		1.4131		99.4624

				MgCl2		0.8596		0.3893		0.5837		0.3882		0.4529		0.6651		1.4685		99.7174

				NaCl		1.0442		0.3928		0.6689		0.3904		0.3762		0.5836		1.5515		99.3890

				Type of Salt		Enzyme (U)		Protein (mg/ml)		Purity (Fold)

				CaCl2		0.3835		0.583		99.0700

				KCl		0.3885		0.6436		99.4624

				MgCl2		0.3882		0.5837		99.7174

				NaCl		0.3904		0.6689		99.3890

		Adsorption

				Type of Salt		Initial Abs (595nm)		Final Abs (595nm)		Initial Conc (mg/ml)		Final Conc (mg/ml)		Adsorption Capacity (mg/cm2)

				CaCl2		0.7903		0.1646		0.2334		0.6605

				KCl		0.9144		0.1709		0.2748		0.7162

				MgCl2		0.8596		0.1647		0.2565		0.6611

				NaCl		1.0442		0.1736		0.3181		0.7395
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		b) Elution pH

				i. Total Protein Data

				pH of Elution		Abs (595 nm)		Abs (595 nm)		Abs (595 nm)		Total Protein (mg/mL		Total Protein (mg/mL		Total Protein (mg/mL		Average

				3		0.1376		0.1405		0.1411		0.3231		0.3510		0.3567		0.3436

				5		0.1514		0.1521		0.1535		0.4558		0.4625		0.4760		0.4647

				7		0.1576		0.158		0.1596		0.5154		0.5192		0.5346		0.5231

				9		0.1646		0.163		0.1679		0.5827		0.5673		0.6144		0.5881

				11		0.1563		0.159		0.1601		0.5029		0.5288		0.5394		0.5237

				ii. Enzyme Activity Data

				pH of Elution		Abs (450 nm)		Abs (450 nm)		Abs (450 nm)		Activity (U/mL)		Activity (U/mL)		Activity (U/mL)		Average

				3		1.1125		1.1123		1.1094		0.3836		0.3836		0.3826		0.3832

				5		1.1138		1.1266		1.1169		0.3841		0.3885		0.3851		0.3859

				7		1.113		1.1252		1.1201		0.3838		0.3880		0.3862		0.3860

				9		1.1289		1.1266		1.1259		0.3893		0.3885		0.3882		0.3887

				11		1.1257		1.1158		1.1		0.3882		0.3848		0.3793		0.3841

		iii.		pH of Elution		Initial Protein		Initial Enzyme		Total Recovery				sp i		Specific Activity		Purity (Fold)		Yield (%)

						(mg)		(Units)		Protein (mg)		Enzyme (Units)

				3		0.9721		0.3923		0.3436		0.3832		0.4036		1.1153		2.7635		97.6803

				5		0.9721		0.3923		0.4647		0.3859		0.4036		0.8304		2.0578		98.3686

				7		0.9721		0.3923		0.5231		0.386		0.4036		0.7379		1.8285		98.3941

				9		0.9721		0.3923		0.5881		0.3887		0.4036		0.6609		1.6378		99.0823

				11		0.9721		0.3923		0.5237		0.3841		0.4036		0.7334		1.8174		97.9098

				pH of Elution		Enzyme (U)		Protein (mg/ml)		Purity (Fold)

				3		0.3832		0.3436		97.6803

				5		0.3859		0.4647		98.3686

				7		0.386		0.5231		98.3941

				9		0.3887		0.5881		99.0823

				11		0.3841		0.5237		97.9098

		Adsorption

				pH of Elution		Initial Abs (595nm)		Final Abs (595nm)		Initial Conc (mg/ml)		Final Conc (mg/ml)		Adsorption Capacity (mg/cm2)

				3		0.9721		0.1397		7.8062		0.4401

				5		0.9721		0.1523		7.8062		0.5516

				7		0.9721		0.1584		7.8062		0.6053

				9		0.9721		0.1652		7.8062		0.6652

				11		0.9721		0.1585		7.8062		0.6059
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		a) pH 7

				Concentration		Abs

				0		0.0905

				0.1		0.1014
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		STANDARD PH 7 IS 0.05
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		Result

		Adsorption

		a) Column Capacity																		d) pH

		Column Capacity (ml)		Initial Abs  (563 nm)		Final Abs (563 nm)		Initial Conc (mg/mL)		Final Conc (mg/mL)		Adsorption Capacity (mg/cm2)								pH		Initial Abs  (563 nm)		Final Abs (563 nm)		Initial Conc (mg/mL)		Final Conc (mg/mL)		Adsorption Capacity (mg/cm2)

		1		0.1872		0.1846														3		0.1908		0.1841

		3		0.1817		0.178														5		0.1969		0.1866

		5		0.1885		0.1851														7		0.2027		0.1647

		7		0.191		0.1777														9		0.1983		0.187

		9		0.1929		0.1873														11		0.1987		0.1931

		b) [CEW]																		e) Ionic strength

		Conc of CEW (mg/mL)		Initial Abs  (563 nm)		Final Abs (563 nm)		Initial Conc (mg/mL)		Final Conc (mg/mL)		Adsorption Capacity (mg/cm2)								Ionic Strength (M)		Initial Abs  (563 nm)		Final Abs (563 nm)		Initial Conc (mg/mL)		Final Conc (mg/mL)		Adsorption Capacity (mg/cm2)

		5		0.1799		0.1664														0.01		0.1795		0.1641

		10		0.1874		0.1742														0.03		0.1964		0.1826

		15		0.1933		0.1828														0.05		0.1976		0.1811

		20		0.2008		0.1858														0.07		0.1974		0.181

		25		0.1973		0.1884														0.09		0.1972		0.1859

		c) Loading Capacity																		Desorption

																				a) Displacing salt

		Loading Capacity (ml)		Initial Abs  (563 nm)		Final Abs (563 nm)		Initial Conc (mg/mL)		Final Conc (mg/mL)		Adsorption Capacity (mg/cm2)								Type of Salt		Initial Abs  (563 nm)		Final Abs (563 nm)		Initial Conc (mg/mL)		Final Conc (mg/mL)		Adsorption Capacity (mg/cm2)

		50		0.1995		0.1852														CaCl2		0.1981		0.1866

		100		0.1986		0.1873														KCl		0.1959		0.1847

		150		0.1967		0.1842														MgCl2		0.1969		0.1894

		200		0.193		0.1818														NaCl		0.2052		0.1894

		250		0.1954		0.1895





				i. Total Protein Data

				Type of Salt		Abs (563 nm)		Abs (563 nm)		Abs (563 nm)		Total Protein (mg/mL		Total Protein (mg/mL		Total Protein (mg/mL		Average

				CaCl2		0.1235		0.1212		0.114

				KCl		0.1687		0.1616		0.1658

				MgCl2		0.1264		0.12		0.1194

				NaCl		0.1554		0.1577		0.1584

				ii. Enzyme Activity Data

				Type of Salt		Abs (563 nm)		Abs (563 nm)		Abs (563 nm)		Activity (U/mL)		Activity (U/mL)		Activity (U/mL)		Average

				CaCl2		0.0091		0.0026		0.0068		0.0303		0.0086		0.0227		0.0205

				KCl		0.0077		0.0042		0.0056		0.0257		0.014		0.0187		0.0195

				MgCl2		0.0111		0.0005		0.003		0.037		0.0016		0.01		0.0162

				NaCl		0.0042		0.0023		0.0032		0.014		0.0077		0.011		0.0109
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Sheet1

		1. Adsorption

		a) Column Capacity

				i. Total Protein Data

				Column Capacity (cm)		Abs (595 nm)		Abs (595 nm)		Abs (595 nm)		Total Protein (mg/mL		Total Protein (mg/mL		Total Protein (mg/mL		Average

				3		0.1902		0.1881		0.1863		0.8867		0.8681		0.8522		0.8690

				5		0.2018		0.1927		0.1928		0.9894		0.9088		0.9097		0.9360

				7		0.2085		0.2016		0.2001		1.0487		0.9876		0.9743		1.0035

				9		0.1989		0.2017		0.1925		0.9637		0.9885		0.9071		0.9531

				11		0.191		0.1967		0.1871		0.8938		0.9442		0.8593		0.8991

				ii. Enzyme Activity Data

				Column Capacity (cm)		Abs (450 nm)		Abs (450 nm)		Abs (450 nm)		Activity (U/mL)		Activity (U/mL)		Activity (U/mL)		Average

				3

				5

				7

				9

				11

		iii.		Column Capacity (cm)		Initial Protein		Initial Enzyme		Total Recovery				sp i		Specific Activity		Purity (Fold)		Yield (%)

						(mg)		(Units)		Protein (mg)		Enzyme (Units)

				3

				5

				7

				9

				11

				Column Capacity (cm)		Enzyme (U)		Protein (mg/ml)		Purity (Fold)

				3

				5

				7

				9

				11

		Adsorption

				Column Capacity (cm)		Initial Abs (595nm)		Final Abs (595nm)		Initial Conc (mg/ml)		Final Conc (mg/ml)		Adsorption Capacity (mg/cm2)

				3

				5

				7

				9

				11
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		b) Concentration of CEW

				i. Total Protein Data

				Conc of CEW (mg/ml)		Abs (595 nm)		Abs (595 nm)		Abs (595 nm)		Total Protein (mg/mL		Total Protein (mg/mL		Total Protein (mg/mL		Average

				5		0.1379		0.1334		0.1356		0.4239		0.3841		0.404		0.404

				10		0.1489		0.1478		0.1447		0.5212		0.5115		0.484		0.5055

				15		0.159		0.1556		0.1564		0.6106		0.5805		0.5876		0.5929

				20		0.1699		0.1682		0.1597		0.707		0.692		0.6168		0.6719

				25		0.1688		0.166		0.1525		0.6973		0.6726		0.5531		0.641

				ii. Enzyme Activity Data

				Conc of CEW (mg/ml)		Abs (450 nm)		Abs (450 nm)		Abs (450 nm)		Activity (U/mL)		Activity (U/mL)		Activity (U/mL)		Average

				5		1.2235		1.2216		1.2198		0.4218		0.4212		0.4206		0.4212

				10		1.2265		1.2238		1.2244		0.4229		0.422		0.4222		0.4223

				15		1.2343		1.2324		1.2305		0.4256		0.4249		0.4243		0.4249

				20		1.2428		1.2471		1.2413		0.4282		0.43		0.428		0.4288

				25		1.2361		1.2357		1.2322		0.4262		0.4261		0.4248		0.4257

		iii.		Con of CEW (mg/ml)		Initial Protein		Initial Enzyme		Total Recovery				sp i		Specific Activity		Purity (Fold)		Yield (%)

						(mg)		(Units)		Protein (mg)		Enzyme (Units)

				5		0.9141		0.4219		0.404		0.4212		0.4615		1.0426		2.2589		99.8341

				10		1.0185		0.423		0.5055		0.4223		0.4153		0.8354		2.0115		99.8345

				15		0.9787		0.4257		0.5929		0.4249		0.4350		0.7166		1.6476		99.8121

				20		1.046		0.4289		0.6719		0.4288		0.4100		0.6382		1.5564		99.9767

				25		0.9796		0.4265		0.641		0.4258		0.4354		0.6643		1.5257		99.8359

				Con of CEW (mg/ml)		Enzyme (U)		Protein (mg/ml)		Purity (Fold)

				5		0.4212		0.404		0.9592

				10		0.4223		0.5055		1.1970

				15		0.4249		0.5929		1.3954

				20		0.4288		0.6719		1.5669

				25		0.4258		0.641		1.5054

		Adsorption

				Con of CEW (mg/ml)		Initial Abs (595nm)		Final Abs (595nm)		Initial Conc (mg/ml)		Final Conc (mg/ml)		Adsorption Capacity (mg/cm2)

				5		0.9141		0.1356		7.2929		0.4038

				10		1.0185		0.1471		8.2168		0.5056

				15		0.9787		0.1570		7.8646		0.5929

				20		1.046		0.1659		8.4602		0.6720

				25		0.9796		0.1624		7.8726		0.6410
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		c) Loading Capacity

				i. Total Protein Data

				Loading Capacity (ml)		Abs (595 nm)		Abs (595 nm)		Abs (595 nm)		Total Protein (mg/mL		Total Protein (mg/mL		Total Protein (mg/mL		Average

				50		0.1614		0.1621		0.1612		0.6319		0.6381		0.6301		0.6333

				100		0.1887		0.1776		0.185		0.8735		0.7752		0.8407		0.8298

				150		0.1686		0.1693		0.1672		0.6956		0.7018		0.6832		0.6935

				200		0.1674		0.17		0.1641		0.6850		0.7080		0.6558		0.6829

				250		0.1442		0.1513		0.1516		0.4796		0.5425		0.5451		0.5224

				ii. Enzyme Activity Data

				Loading Capacity (ml)		Abs (450 nm)		Abs (450 nm)		Abs (450 nm)		Activity (U/mL)		Activity (U/mL)		Activity (U/mL)		Average

				50

				100

				150

				200

				250

		iii.		Loading Capacity (ml)		Initial Protein		Initial Enzyme		Total Recovery				sp i		Specific Activity		Purity (Fold)		Yield (%)

						(mg)		(Units)		Protein (mg)		Enzyme (Units)

				50

				100

				150

				200

				250

				Loading Capacity (ml)		Enzyme (U)		Protein (mg/ml)		Purity (Fold)

				50

				100

				150

				200

				250

		Adsorption

				Loading Capacity (ml)		Initial Abs (595nm)		Final Abs (595nm)		Initial Conc (mg/ml)		Final Conc (mg/ml)		Adsorption Capacity (mg/cm2)

				50

				100

				150

				200

				250
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		d) pH

				i. Total Protein Data

				pH		Abs (595 nm)		Abs (595 nm)		Abs (595 nm)		Total Protein (mg/mL		Total Protein (mg/mL		Total Protein (mg/mL		Average

				3		0.1126		0.1163		0.1079		0.2		0.2327		0.1584		0.197

				5		0.1132		0.11		0.1089		0.2053		0.1769		0.1673		0.1831

				7		0.1274		0.1256		0.1293		0.3309		0.315		0.3478		0.3312

				9		0.1221		0.1222		0.1257		0.2841		0.2849		0.3159		0.2949

				11		0.1185		0.1179		0.1144		0.2522		0.2469		0.2159		0.2383

				ii. Enzyme Activity Data

				pH		Abs (450 nm)		Abs (450 nm)		Abs (450 nm)		Activity (U/mL)		Activity (U/mL)		Activity (U/mL)		Average

				3		1.0327		1.0319		1.0086		0.3561		0.3588		0.3477		0.3532

				5		1.1493		1.1449		1.1434		0.3963		0.3947		0.3942		0.3776

				7		1.1914		1.1908		1.1887		0.4108		0.4106		0.4098		0.4104

				9		1.2006		1.2015		1.1959		0.414		0.4143		0.4123		0.4135

				11		1.2603		1.2535		1.2363		0.4345		0.4322		0.4263		0.431

		iii.				pH		Initial Protein		Initial Enzyme		Total Recovery				sp i		Specific Activity		Purity (Fold)		Yield (%)

								(mg)		(Units)		Protein (mg)		Enzyme (Units)

						3		1.0707		0.3581		0.197		0.3532		0.3345		1.7929		5.3607		98.6317

						5		1.009		0.3965		0.1831		0.3776		0.3930		2.0623		5.2480		95.2333

						7		0.9637		0.411		0.3312		0.4104		0.4265		1.2391		2.9055		99.8540

						9		0.9486		0.4147		0.2949		0.4135		0.4372		1.4022		3.2074		99.7106

						11		0.9301		0.4353		0.2383		0.431		0.4680		1.8086		3.8645		99.0122

				pH		Enzyme (U)		Protein (mg/ml)		Purity (Fold)

				3		0.3532		0.197		0.5578

				5		0.3776		0.1831		0.4849

				7		0.4104		0.3312		0.8070

				9		0.4135		0.2949		0.7132

				11		0.431		0.2383		0.5529

		Adsorption

				pH		Initial Abs (595nm)		Final Abs (595nm)		Initial Conc (mg/ml)		Final Conc (mg/ml)		Adsorption Capacity (mg/cm2)

				3		1.0707		0.1123		8.6788		0.1971

				5		1.009		0.1107		8.1327		0.1832

				7		0.9637		0.1274		7.7319		0.3313

				9		0.9486		0.1233		7.5982		0.2950

				11		0.9301		0.1169		7.4345		0.2383
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		e) Ionic Strength

				i. Total Protein Data

				Ionic Strength (M)		Abs (595 nm)		Abs (595 nm)		Abs (595 nm)		Total Protein (mg/mL		Total Protein (mg/mL		Total Protein (mg/mL		Average

				0.01		0.1041		0.1032		0.1021		0.1247		0.1168		0.1071		0.1162

				0.03		0.0969		0.0957		0.1006		0.061		0.0504		0.0938		0.0684

				0.05		0.1247		0.1234		0.1215		0.3071		0.2955		0.2787		0.2937

				0.07		0.1198		0.1172		0.1165		0.2637		0.2407		0.2345		0.2463

				0.09		0.0939		0.0914		0.0905		0.0345		0.0124		0.004		0.0169

				ii. Enzyme Activity Data

				Ionic Strength (M)		Abs (450 nm)		Abs (450 nm)		Abs (450 nm)		Activity (U/mL)		Activity (U/mL)		Activity (U/mL)		Average

				0.01		0.8929		0.8945		0.8819		0.3078		0.3084		0.3041		0.3067

				0.03		0.9419		0.943		0.9413		0.3247		0.3251		0.3245		0.3247

				0.05		0.9532		0.9505		0.9488		0.3286		0.3277		0.3271		0.3278

				0.07		0.9594		0.9587		0.9567		0.3308		0.3305		0.3298		0.3303

				0.09		0.9546		0.9536		0.951		0.3291		0.3288		0.3279		0.3286

		iii.		Ionic strength (M)		Initial Protein		Initial Enzyme		Total Recovery				sp i		Specific Activity		Purity (Fold)		Yield (%)

						(mg)		(Units)		Protein (mg)		Enzyme (Units)

				0.01		0.684		0.3193		0.1162		0.3067		0.4668		2.6394		5.6541		96.0539

				0.03		0.969		0.326		0.0684		0.3247		0.3364		4.7471		14.1102		99.6012

				0.05		1.0115		0.3303		0.2937		0.3278		0.3265		1.1161		3.4179		99.2431

				0.07		1.044		0.3314		0.2463		0.3303		0.3174		1.3410		4.2247		99.6681

				0.09		0.9805		0.3293		0.0169		0.3286		0.3358		19.4438		57.8944		99.7874

				Ionic Strength (M)		Enzyme (U)		Protein (mg/ml)		Purity (Fold)

				0.01		0.3067		0.1162		0.3789

				0.03		0.3247		0.0684		0.2107

				0.05		0.3278		0.2937		0.8960

				0.07		0.3303		0.2463		0.7457

				0.09		0.3286		0.0169		0.0514

		Adsorption

				Ionic Strength (M)		Initial Abs (595nm)		Final Abs (595nm)		Initial Conc (mg/ml)		Final Conc (mg/ml)		Adsorption Capacity (mg/cm2)

				0.01		0.684		0.1031		5.2566		0.1162

				0.03		0.969		0.0977		7.7788		0.0684

				0.05		1.0115		0.1232		8.1549		0.2938

				0.07		1.044		0.1178		8.4425		0.2463

				0.09		0.9805		0.0919		7.8805		0.0171





Sheet9

		0

		0.1

		0.2

		0.3

		0.4

		0.5

		0.6



Concentration (mg/ml)

Abs (595nm)

0.1022

0.1156

0.126

0.135

0.1463

0.1568

0.1653



Sheet10

		



Enzyme Activity (UA/mg)

Total Protein (mg/ml)

Purity (Fold)

Ionic Strength (M)



Sheet11

		



Yield of Lysozyme (%)



Sheet12

		2. Desorption

		a) Displacing Salt

				i. Total Protein Data

				Type of Salt		Abs (595 nm)		Abs (595 nm)		Abs (595 nm)		Total Protein (mg/mL		Total Protein (mg/mL		Total Protein (mg/mL		Average

				CaCl2		0.1649		0.1631		0.1659		0.5856		0.5683		0.5952		0.5830

				KCl		0.1674		0.1705		0.1749		0.6096		0.6394		0.6817		0.6436

				MgCl2		0.1657		0.1646		0.1638		0.5933		0.5827		0.5750		0.5837

				NaCl		0.1743		0.1761		0.1703		0.6760		0.6933		0.6375		0.6689

				ii. Enzyme Activity Data

				Type of Salt		Abs (450 nm)		Abs (450 nm)		Abs (450 nm)		Activity (U/mL)		Activity (U/mL)		Activity (U/mL)		Average

				CaCl2		1.1162		1.112		1.1082		0.3849		0.3834		0.3821		0.3835

				KCl		1.1239		1.1301		1.1261		0.3876		0.3897		0.3883		0.3885

				MgCl2		1.1291		1.1228		1.1256		0.3893		0.3872		0.3881		0.3882

				NaCl		1.1274		1.1367		1.1323		0.3888		0.3920		0.3904		0.3904

		iii.		Type of Salt		Initial Protein		Initial Enzyme		Total Recovery				sp i		Specific Activity		Purity (Fold)		Yield (%)

						(mg)		(Units)		Protein (mg)		Enzyme (Units)

				CaCl2		0.7903		0.3871		0.583		0.3835		0.4898		0.6578		1.3430		99.0700

				KCl		0.9144		0.3906		0.6436		0.3885		0.4272		0.6036		1.4131		99.4624

				MgCl2		0.8596		0.3893		0.5837		0.3882		0.4529		0.6651		1.4685		99.7174

				NaCl		1.0442		0.3928		0.6689		0.3904		0.3762		0.5836		1.5515		99.3890

				Type of Salt		Enzyme (U)		Protein (mg/ml)		Purity (Fold)

				CaCl2		0.3835		0.583		99.0700

				KCl		0.3885		0.6436		99.4624

				MgCl2		0.3882		0.5837		99.7174

				NaCl		0.3904		0.6689		99.3890

		Adsorption

				Type of Salt		Initial Abs (595nm)		Final Abs (595nm)		Initial Conc (mg/ml)		Final Conc (mg/ml)		Adsorption Capacity (mg/cm2)

				CaCl2		0.7903		0.1646		0.2334		0.6605

				KCl		0.9144		0.1709		0.2748		0.7162

				MgCl2		0.8596		0.1647		0.2565		0.6611

				NaCl		1.0442		0.1736		0.3181		0.7395
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		b) Elution pH

				i. Total Protein Data

				pH of Elution		Abs (595 nm)		Abs (595 nm)		Abs (595 nm)		Total Protein (mg/mL		Total Protein (mg/mL		Total Protein (mg/mL		Average

				3		0.1376		0.1405		0.1411		0.3231		0.3510		0.3567		0.3436

				5		0.1514		0.1521		0.1535		0.4558		0.4625		0.4760		0.4647

				7		0.1576		0.158		0.1596		0.5154		0.5192		0.5346		0.5231

				9		0.1646		0.163		0.1679		0.5827		0.5673		0.6144		0.5881

				11		0.1563		0.159		0.1601		0.5029		0.5288		0.5394		0.5237

				ii. Enzyme Activity Data

				pH of Elution		Abs (450 nm)		Abs (450 nm)		Abs (450 nm)		Activity (U/mL)		Activity (U/mL)		Activity (U/mL)		Average

				3		1.1125		1.1123		1.1094		0.3836		0.3836		0.3826		0.3832

				5		1.1138		1.1266		1.1169		0.3841		0.3885		0.3851		0.3859

				7		1.113		1.1252		1.1201		0.3838		0.3880		0.3862		0.3860

				9		1.1289		1.1266		1.1259		0.3893		0.3885		0.3882		0.3887

				11		1.1257		1.1158		1.1		0.3882		0.3848		0.3793		0.3841

		iii.		pH of Elution		Initial Protein		Initial Enzyme		Total Recovery				sp i		Specific Activity		Purity (Fold)		Yield (%)

						(mg)		(Units)		Protein (mg)		Enzyme (Units)

				3		0.9721		0.3923		0.3436		0.3832		0.4036		1.1153		2.7635		97.6803

				5		0.9721		0.3923		0.4647		0.3859		0.4036		0.8304		2.0578		98.3686

				7		0.9721		0.3923		0.5231		0.386		0.4036		0.7379		1.8285		98.3941

				9		0.9721		0.3923		0.5881		0.3887		0.4036		0.6609		1.6378		99.0823

				11		0.9721		0.3923		0.5237		0.3841		0.4036		0.7334		1.8174		97.9098

				pH of Elution		Enzyme (U)		Protein (mg/ml)		Purity (Fold)

				3		0.3832		0.3436		97.6803

				5		0.3859		0.4647		98.3686

				7		0.386		0.5231		98.3941

				9		0.3887		0.5881		99.0823

				11		0.3841		0.5237		97.9098

		Adsorption

				pH of Elution		Initial Abs (595nm)		Final Abs (595nm)		Initial Conc (mg/ml)		Final Conc (mg/ml)		Adsorption Capacity (mg/cm2)

				3		0.9721		0.1397		7.8062		0.4401

				5		0.9721		0.1523		7.8062		0.5516

				7		0.9721		0.1584		7.8062		0.6053

				9		0.9721		0.1652		7.8062		0.6652

				11		0.9721		0.1585		7.8062		0.6059
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		a) pH 7

				Concentration		Abs
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		Result

		Adsorption

		a) Column Capacity																		d) pH

		Column Capacity (ml)		Initial Abs  (563 nm)		Final Abs (563 nm)		Initial Conc (mg/mL)		Final Conc (mg/mL)		Adsorption Capacity (mg/cm2)								pH		Initial Abs  (563 nm)		Final Abs (563 nm)		Initial Conc (mg/mL)		Final Conc (mg/mL)		Adsorption Capacity (mg/cm2)

		1		0.1872		0.1846														3		0.1908		0.1841

		3		0.1817		0.178														5		0.1969		0.1866

		5		0.1885		0.1851														7		0.2027		0.1647

		7		0.191		0.1777														9		0.1983		0.187

		9		0.1929		0.1873														11		0.1987		0.1931

		b) [CEW]																		e) Ionic strength

		Conc of CEW (mg/mL)		Initial Abs  (563 nm)		Final Abs (563 nm)		Initial Conc (mg/mL)		Final Conc (mg/mL)		Adsorption Capacity (mg/cm2)								Ionic Strength (M)		Initial Abs  (563 nm)		Final Abs (563 nm)		Initial Conc (mg/mL)		Final Conc (mg/mL)		Adsorption Capacity (mg/cm2)

		5		0.1799		0.1664														0.01		0.1795		0.1641

		10		0.1874		0.1742														0.03		0.1964		0.1826

		15		0.1933		0.1828														0.05		0.1976		0.1811

		20		0.2008		0.1858														0.07		0.1974		0.181

		25		0.1973		0.1884														0.09		0.1972		0.1859

		c) Loading Capacity																		Desorption

																				a) Displacing salt

		Loading Capacity (ml)		Initial Abs  (563 nm)		Final Abs (563 nm)		Initial Conc (mg/mL)		Final Conc (mg/mL)		Adsorption Capacity (mg/cm2)								Type of Salt		Initial Abs  (563 nm)		Final Abs (563 nm)		Initial Conc (mg/mL)		Final Conc (mg/mL)		Adsorption Capacity (mg/cm2)

		50		0.1995		0.1852														CaCl2		0.1981		0.1866

		100		0.1986		0.1873														KCl		0.1959		0.1847

		150		0.1967		0.1842														MgCl2		0.1969		0.1894

		200		0.193		0.1818														NaCl		0.2052		0.1894

		250		0.1954		0.1895





				i. Total Protein Data

				Type of Salt		Abs (563 nm)		Abs (563 nm)		Abs (563 nm)		Total Protein (mg/mL		Total Protein (mg/mL		Total Protein (mg/mL		Average

				CaCl2		0.1235		0.1212		0.114

				KCl		0.1687		0.1616		0.1658

				MgCl2		0.1264		0.12		0.1194

				NaCl		0.1554		0.1577		0.1584

				ii. Enzyme Activity Data

				Type of Salt		Abs (563 nm)		Abs (563 nm)		Abs (563 nm)		Activity (U/mL)		Activity (U/mL)		Activity (U/mL)		Average

				CaCl2		0.0091		0.0026		0.0068		0.0303		0.0086		0.0227		0.0205

				KCl		0.0077		0.0042		0.0056		0.0257		0.014		0.0187		0.0195

				MgCl2		0.0111		0.0005		0.003		0.037		0.0016		0.01		0.0162

				NaCl		0.0042		0.0023		0.0032		0.014		0.0077		0.011		0.0109
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Sheet1

		1. Adsorption

		a) Column Capacity

				i. Total Protein Data

				Column Capacity (cm)		Abs (595 nm)		Abs (595 nm)		Abs (595 nm)		Total Protein (mg/mL		Total Protein (mg/mL		Total Protein (mg/mL		Average

				3		0.1902		0.1881		0.1863		0.8867		0.8681		0.8522		0.8690

				5		0.2018		0.1927		0.1928		0.9894		0.9088		0.9097		0.9360

				7		0.2085		0.2016		0.2001		1.0487		0.9876		0.9743		1.0035

				9		0.1989		0.2017		0.1925		0.9637		0.9885		0.9071		0.9531

				11		0.191		0.1967		0.1871		0.8938		0.9442		0.8593		0.8991

				ii. Enzyme Activity Data

				Column Capacity (cm)		Abs (450 nm)		Abs (450 nm)		Abs (450 nm)		Activity (U/mL)		Activity (U/mL)		Activity (U/mL)		Average

				3

				5

				7

				9

				11

		iii.		Column Capacity (cm)		Initial Protein		Initial Enzyme		Total Recovery				sp i		Specific Activity		Purity (Fold)		Yield (%)

						(mg)		(Units)		Protein (mg)		Enzyme (Units)

				3

				5

				7

				9

				11

				Column Capacity (cm)		Enzyme (U)		Protein (mg/ml)		Purity (Fold)

				3

				5

				7

				9

				11

		Adsorption

				Column Capacity (cm)		Initial Abs (595nm)		Final Abs (595nm)		Initial Conc (mg/ml)		Final Conc (mg/ml)		Adsorption Capacity (mg/cm2)

				3

				5

				7

				9

				11



User:



Sheet1

		0

		0.1

		0.2

		0.3

		0.4

		0.5

		0.6



Concentration (mg/ml)

Abs (595nm)

0.0905

0.1014

0.1135

0.1264

0.1354

0.1484

0.158



Sheet2

		b) Concentration of CEW

				i. Total Protein Data

				Conc of CEW (mg/ml)		Abs (595 nm)		Abs (595 nm)		Abs (595 nm)		Total Protein (mg/mL		Total Protein (mg/mL		Total Protein (mg/mL		Average

				5		0.1379		0.1334		0.1356		0.4239		0.3841		0.404		0.404

				10		0.1489		0.1478		0.1447		0.5212		0.5115		0.484		0.5055

				15		0.159		0.1556		0.1564		0.6106		0.5805		0.5876		0.5929

				20		0.1699		0.1682		0.1597		0.707		0.692		0.6168		0.6719

				25		0.1688		0.166		0.1525		0.6973		0.6726		0.5531		0.641

				ii. Enzyme Activity Data

				Conc of CEW (mg/ml)		Abs (450 nm)		Abs (450 nm)		Abs (450 nm)		Activity (U/mL)		Activity (U/mL)		Activity (U/mL)		Average

				5		1.2235		1.2216		1.2198		0.4218		0.4212		0.4206		0.4212

				10		1.2265		1.2238		1.2244		0.4229		0.422		0.4222		0.4223

				15		1.2343		1.2324		1.2305		0.4256		0.4249		0.4243		0.4249

				20		1.2428		1.2471		1.2413		0.4282		0.43		0.428		0.4288

				25		1.2361		1.2357		1.2322		0.4262		0.4261		0.4248		0.4257

		iii.		Con of CEW (mg/ml)		Initial Protein		Initial Enzyme		Total Recovery				sp i		Specific Activity		Purity (Fold)		Yield (%)

						(mg)		(Units)		Protein (mg)		Enzyme (Units)

				5		0.9141		0.4219		0.404		0.4212		0.4615		1.0426		2.2589		99.8341

				10		1.0185		0.423		0.5055		0.4223		0.4153		0.8354		2.0115		99.8345

				15		0.9787		0.4257		0.5929		0.4249		0.4350		0.7166		1.6476		99.8121

				20		1.046		0.4289		0.6719		0.4288		0.4100		0.6382		1.5564		99.9767

				25		0.9796		0.4265		0.641		0.4258		0.4354		0.6643		1.5257		99.8359

				Con of CEW (mg/ml)		Enzyme (U)		Protein (mg/ml)		Purity (Fold)

				5		0.4212		0.404		0.9592

				10		0.4223		0.5055		1.1970

				15		0.4249		0.5929		1.3954

				20		0.4288		0.6719		1.5669

				25		0.4258		0.641		1.5054

		Adsorption

				Con of CEW (mg/ml)		Initial Abs (595nm)		Final Abs (595nm)		Initial Conc (mg/ml)		Final Conc (mg/ml)		Adsorption Capacity (mg/cm2)

				5		0.9141		0.1356		7.2929		0.4038

				10		1.0185		0.1471		8.2168		0.5056

				15		0.9787		0.1570		7.8646		0.5929

				20		1.046		0.1659		8.4602		0.6720

				25		0.9796		0.1624		7.8726		0.6410
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Sheet5

		c) Loading Capacity

				i. Total Protein Data

				Loading Capacity (ml)		Abs (595 nm)		Abs (595 nm)		Abs (595 nm)		Total Protein (mg/mL		Total Protein (mg/mL		Total Protein (mg/mL		Average

				50		0.1614		0.1621		0.1612		0.6319		0.6381		0.6301		0.6333

				100		0.1887		0.1776		0.185		0.8735		0.7752		0.8407		0.8298

				150		0.1686		0.1693		0.1672		0.6956		0.7018		0.6832		0.6935

				200		0.1674		0.17		0.1641		0.6850		0.7080		0.6558		0.6829

				250		0.1442		0.1513		0.1516		0.4796		0.5425		0.5451		0.5224

				ii. Enzyme Activity Data

				Loading Capacity (ml)		Abs (450 nm)		Abs (450 nm)		Abs (450 nm)		Activity (U/mL)		Activity (U/mL)		Activity (U/mL)		Average

				50

				100

				150

				200

				250

		iii.		Loading Capacity (ml)		Initial Protein		Initial Enzyme		Total Recovery				sp i		Specific Activity		Purity (Fold)		Yield (%)

						(mg)		(Units)		Protein (mg)		Enzyme (Units)

				50

				100

				150

				200

				250

				Loading Capacity (ml)		Enzyme (U)		Protein (mg/ml)		Purity (Fold)

				50

				100

				150

				200

				250

		Adsorption

				Loading Capacity (ml)		Initial Abs (595nm)		Final Abs (595nm)		Initial Conc (mg/ml)		Final Conc (mg/ml)		Adsorption Capacity (mg/cm2)

				50

				100

				150

				200

				250
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Sheet6

		d) pH

				i. Total Protein Data

				pH		Abs (595 nm)		Abs (595 nm)		Abs (595 nm)		Total Protein (mg/mL		Total Protein (mg/mL		Total Protein (mg/mL		Average

				3		0.1126		0.1163		0.1079		0.2		0.2327		0.1584		0.197

				5		0.1132		0.11		0.1089		0.2053		0.1769		0.1673		0.1831

				7		0.1274		0.1256		0.1293		0.3309		0.315		0.3478		0.3312

				9		0.1221		0.1222		0.1257		0.2841		0.2849		0.3159		0.2949

				11		0.1185		0.1179		0.1144		0.2522		0.2469		0.2159		0.2383

				ii. Enzyme Activity Data

				pH		Abs (450 nm)		Abs (450 nm)		Abs (450 nm)		Activity (U/mL)		Activity (U/mL)		Activity (U/mL)		Average

				3		1.0327		1.0319		1.0086		0.3561		0.3588		0.3477		0.3532

				5		1.1493		1.1449		1.1434		0.3963		0.3947		0.3942		0.3776

				7		1.1914		1.1908		1.1887		0.4108		0.4106		0.4098		0.4104

				9		1.2006		1.2015		1.1959		0.414		0.4143		0.4123		0.4135

				11		1.2603		1.2535		1.2363		0.4345		0.4322		0.4263		0.431

		iii.				pH		Initial Protein		Initial Enzyme		Total Recovery				sp i		Specific Activity		Purity (Fold)		Yield (%)

								(mg)		(Units)		Protein (mg)		Enzyme (Units)

						3		1.0707		0.3581		0.197		0.3532		0.3345		1.7929		5.3607		98.6317

						5		1.009		0.3965		0.1831		0.3776		0.3930		2.0623		5.2480		95.2333

						7		0.9637		0.411		0.3312		0.4104		0.4265		1.2391		2.9055		99.8540

						9		0.9486		0.4147		0.2949		0.4135		0.4372		1.4022		3.2074		99.7106

						11		0.9301		0.4353		0.2383		0.431		0.4680		1.8086		3.8645		99.0122

				pH		Enzyme (U)		Protein (mg/ml)		Purity (Fold)

				3		0.3532		0.197		0.5578

				5		0.3776		0.1831		0.4849

				7		0.4104		0.3312		0.8070

				9		0.4135		0.2949		0.7132

				11		0.431		0.2383		0.5529

		Adsorption

				pH		Initial Abs (595nm)		Final Abs (595nm)		Initial Conc (mg/ml)		Final Conc (mg/ml)		Adsorption Capacity (mg/cm2)

				3		1.0707		0.1123		8.6788		0.1971

				5		1.009		0.1107		8.1327		0.1832

				7		0.9637		0.1274		7.7319		0.3313

				9		0.9486		0.1233		7.5982		0.2950

				11		0.9301		0.1169		7.4345		0.2383
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Sheet9

		e) Ionic Strength

				i. Total Protein Data

				Ionic Strength (M)		Abs (595 nm)		Abs (595 nm)		Abs (595 nm)		Total Protein (mg/mL		Total Protein (mg/mL		Total Protein (mg/mL		Average

				0.01		0.1041		0.1032		0.1021		0.1247		0.1168		0.1071		0.1162

				0.03		0.0969		0.0957		0.1006		0.061		0.0504		0.0938		0.0684

				0.05		0.1247		0.1234		0.1215		0.3071		0.2955		0.2787		0.2937

				0.07		0.1198		0.1172		0.1165		0.2637		0.2407		0.2345		0.2463

				0.09		0.0939		0.0914		0.0905		0.0345		0.0124		0.004		0.0169

				ii. Enzyme Activity Data

				Ionic Strength (M)		Abs (450 nm)		Abs (450 nm)		Abs (450 nm)		Activity (U/mL)		Activity (U/mL)		Activity (U/mL)		Average

				0.01		0.8929		0.8945		0.8819		0.3078		0.3084		0.3041		0.3067

				0.03		0.9419		0.943		0.9413		0.3247		0.3251		0.3245		0.3247

				0.05		0.9532		0.9505		0.9488		0.3286		0.3277		0.3271		0.3278

				0.07		0.9594		0.9587		0.9567		0.3308		0.3305		0.3298		0.3303

				0.09		0.9546		0.9536		0.951		0.3291		0.3288		0.3279		0.3286

		iii.		Ionic strength (M)		Initial Protein		Initial Enzyme		Total Recovery				sp i		Specific Activity		Purity (Fold)		Yield (%)

						(mg)		(Units)		Protein (mg)		Enzyme (Units)

				0.01		0.684		0.3193		0.1162		0.3067		0.4668		2.6394		5.6541		96.0539

				0.03		0.969		0.326		0.0684		0.3247		0.3364		4.7471		14.1102		99.6012

				0.05		1.0115		0.3303		0.2937		0.3278		0.3265		1.1161		3.4179		99.2431

				0.07		1.044		0.3314		0.2463		0.3303		0.3174		1.3410		4.2247		99.6681

				0.09		0.9805		0.3293		0.0169		0.3286		0.3358		19.4438		57.8944		99.7874

				Ionic Strength (M)		Enzyme (U)		Protein (mg/ml)		Purity (Fold)

				0.01		0.3067		0.1162		0.3789

				0.03		0.3247		0.0684		0.2107

				0.05		0.3278		0.2937		0.8960

				0.07		0.3303		0.2463		0.7457

				0.09		0.3286		0.0169		0.0514

		Adsorption

				Ionic Strength (M)		Initial Abs (595nm)		Final Abs (595nm)		Initial Conc (mg/ml)		Final Conc (mg/ml)		Adsorption Capacity (mg/cm2)

				0.01		0.684		0.1031		5.2566		0.1162

				0.03		0.969		0.0977		7.7788		0.0684

				0.05		1.0115		0.1232		8.1549		0.2938

				0.07		1.044		0.1178		8.4425		0.2463

				0.09		0.9805		0.0919		7.8805		0.0171
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Sheet12

		2. Desorption

		a) Displacing Salt

				i. Total Protein Data

				Type of Salt		Abs (595 nm)		Abs (595 nm)		Abs (595 nm)		Total Protein (mg/mL		Total Protein (mg/mL		Total Protein (mg/mL		Average

				CaCl2		0.1649		0.1631		0.1659		0.5856		0.5683		0.5952		0.5830

				KCl		0.1674		0.1705		0.1749		0.6096		0.6394		0.6817		0.6436

				MgCl2		0.1657		0.1646		0.1638		0.5933		0.5827		0.5750		0.5837

				NaCl		0.1743		0.1761		0.1703		0.6760		0.6933		0.6375		0.6689

				ii. Enzyme Activity Data

				Type of Salt		Abs (450 nm)		Abs (450 nm)		Abs (450 nm)		Activity (U/mL)		Activity (U/mL)		Activity (U/mL)		Average

				CaCl2		1.1162		1.112		1.1082		0.3849		0.3834		0.3821		0.3835

				KCl		1.1239		1.1301		1.1261		0.3876		0.3897		0.3883		0.3885

				MgCl2		1.1291		1.1228		1.1256		0.3893		0.3872		0.3881		0.3882

				NaCl		1.1274		1.1367		1.1323		0.3888		0.3920		0.3904		0.3904

		iii.		Type of Salt		Initial Protein		Initial Enzyme		Total Recovery				sp i		Specific Activity		Purity (Fold)		Yield (%)

						(mg)		(Units)		Protein (mg)		Enzyme (Units)

				CaCl2		0.7903		0.3871		0.583		0.3835		0.4898		0.6578		1.3430		99.0700

				KCl		0.9144		0.3906		0.6436		0.3885		0.4272		0.6036		1.4131		99.4624

				MgCl2		0.8596		0.3893		0.5837		0.3882		0.4529		0.6651		1.4685		99.7174

				NaCl		1.0442		0.3928		0.6689		0.3904		0.3762		0.5836		1.5515		99.3890

				Type of Salt		Enzyme (U)		Protein (mg/ml)		Purity (Fold)

				CaCl2		0.3835		0.583		99.0700

				KCl		0.3885		0.6436		99.4624

				MgCl2		0.3882		0.5837		99.7174

				NaCl		0.3904		0.6689		99.3890

		Adsorption

				Type of Salt		Initial Abs (595nm)		Final Abs (595nm)		Initial Conc (mg/ml)		Final Conc (mg/ml)		Adsorption Capacity (mg/cm2)

				CaCl2		0.7903		0.1646		0.2334		0.6605

				KCl		0.9144		0.1709		0.2748		0.7162

				MgCl2		0.8596		0.1647		0.2565		0.6611

				NaCl		1.0442		0.1736		0.3181		0.7395
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		b) Elution pH

				i. Total Protein Data

				pH of Elution		Abs (595 nm)		Abs (595 nm)		Abs (595 nm)		Total Protein (mg/mL		Total Protein (mg/mL		Total Protein (mg/mL		Average

				3		0.1376		0.1405		0.1411		0.3231		0.3510		0.3567		0.3436

				5		0.1514		0.1521		0.1535		0.4558		0.4625		0.4760		0.4647

				7		0.1576		0.158		0.1596		0.5154		0.5192		0.5346		0.5231

				9		0.1646		0.163		0.1679		0.5827		0.5673		0.6144		0.5881

				11		0.1563		0.159		0.1601		0.5029		0.5288		0.5394		0.5237

				ii. Enzyme Activity Data

				pH of Elution		Abs (450 nm)		Abs (450 nm)		Abs (450 nm)		Activity (U/mL)		Activity (U/mL)		Activity (U/mL)		Average

				3		1.1125		1.1123		1.1094		0.3836		0.3836		0.3826		0.3832

				5		1.1138		1.1266		1.1169		0.3841		0.3885		0.3851		0.3859

				7		1.113		1.1252		1.1201		0.3838		0.3880		0.3862		0.3860

				9		1.1289		1.1266		1.1259		0.3893		0.3885		0.3882		0.3887

				11		1.1257		1.1158		1.1		0.3882		0.3848		0.3793		0.3841

		iii.		pH of Elution		Initial Protein		Initial Enzyme		Total Recovery				sp i		Specific Activity		Purity (Fold)		Yield (%)

						(mg)		(Units)		Protein (mg)		Enzyme (Units)

				3		0.9721		0.3923		0.3436		0.3832		0.4036		1.1153		2.7635		97.6803

				5		0.9721		0.3923		0.4647		0.3859		0.4036		0.8304		2.0578		98.3686

				7		0.9721		0.3923		0.5231		0.386		0.4036		0.7379		1.8285		98.3941

				9		0.9721		0.3923		0.5881		0.3887		0.4036		0.6609		1.6378		99.0823

				11		0.9721		0.3923		0.5237		0.3841		0.4036		0.7334		1.8174		97.9098

				pH of Elution		Enzyme (U)		Protein (mg/ml)		Purity (Fold)

				3		0.3832		0.3436		97.6803

				5		0.3859		0.4647		98.3686

				7		0.386		0.5231		98.3941

				9		0.3887		0.5881		99.0823

				11		0.3841		0.5237		97.9098

		Adsorption

				pH of Elution		Initial Abs (595nm)		Final Abs (595nm)		Initial Conc (mg/ml)		Final Conc (mg/ml)		Adsorption Capacity (mg/cm2)

				3		0.9721		0.1397		7.8062		0.4401

				5		0.9721		0.1523		7.8062		0.5516

				7		0.9721		0.1584		7.8062		0.6053

				9		0.9721		0.1652		7.8062		0.6652

				11		0.9721		0.1585		7.8062		0.6059
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		a) pH 7

				Concentration		Abs

				0		0.0905

				0.1		0.1014

				0.2		0.1135

				0.3		0.1264

				0.4		0.1354

				0.5		0.1484

				0.6		0.158

		STANDARD PH 7 IS 0.05
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		Result

		Adsorption

		a) Column Capacity																		d) pH

		Column Capacity (ml)		Initial Abs  (563 nm)		Final Abs (563 nm)		Initial Conc (mg/mL)		Final Conc (mg/mL)		Adsorption Capacity (mg/cm2)								pH		Initial Abs  (563 nm)		Final Abs (563 nm)		Initial Conc (mg/mL)		Final Conc (mg/mL)		Adsorption Capacity (mg/cm2)

		1		0.1872		0.1846														3		0.1908		0.1841

		3		0.1817		0.178														5		0.1969		0.1866

		5		0.1885		0.1851														7		0.2027		0.1647

		7		0.191		0.1777														9		0.1983		0.187

		9		0.1929		0.1873														11		0.1987		0.1931

		b) [CEW]																		e) Ionic strength

		Conc of CEW (mg/mL)		Initial Abs  (563 nm)		Final Abs (563 nm)		Initial Conc (mg/mL)		Final Conc (mg/mL)		Adsorption Capacity (mg/cm2)								Ionic Strength (M)		Initial Abs  (563 nm)		Final Abs (563 nm)		Initial Conc (mg/mL)		Final Conc (mg/mL)		Adsorption Capacity (mg/cm2)

		5		0.1799		0.1664														0.01		0.1795		0.1641

		10		0.1874		0.1742														0.03		0.1964		0.1826

		15		0.1933		0.1828														0.05		0.1976		0.1811

		20		0.2008		0.1858														0.07		0.1974		0.181

		25		0.1973		0.1884														0.09		0.1972		0.1859

		c) Loading Capacity																		Desorption

																				a) Displacing salt

		Loading Capacity (ml)		Initial Abs  (563 nm)		Final Abs (563 nm)		Initial Conc (mg/mL)		Final Conc (mg/mL)		Adsorption Capacity (mg/cm2)								Type of Salt		Initial Abs  (563 nm)		Final Abs (563 nm)		Initial Conc (mg/mL)		Final Conc (mg/mL)		Adsorption Capacity (mg/cm2)

		50		0.1995		0.1852														CaCl2		0.1981		0.1866

		100		0.1986		0.1873														KCl		0.1959		0.1847

		150		0.1967		0.1842														MgCl2		0.1969		0.1894

		200		0.193		0.1818														NaCl		0.2052		0.1894

		250		0.1954		0.1895





				i. Total Protein Data

				Type of Salt		Abs (563 nm)		Abs (563 nm)		Abs (563 nm)		Total Protein (mg/mL		Total Protein (mg/mL		Total Protein (mg/mL		Average

				CaCl2		0.1235		0.1212		0.114

				KCl		0.1687		0.1616		0.1658

				MgCl2		0.1264		0.12		0.1194

				NaCl		0.1554		0.1577		0.1584

				ii. Enzyme Activity Data

				Type of Salt		Abs (563 nm)		Abs (563 nm)		Abs (563 nm)		Activity (U/mL)		Activity (U/mL)		Activity (U/mL)		Average

				CaCl2		0.0091		0.0026		0.0068		0.0303		0.0086		0.0227		0.0205

				KCl		0.0077		0.0042		0.0056		0.0257		0.014		0.0187		0.0195

				MgCl2		0.0111		0.0005		0.003		0.037		0.0016		0.01		0.0162

				NaCl		0.0042		0.0023		0.0032		0.014		0.0077		0.011		0.0109
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Sheet1

		1. Adsorption

		a) Column Capacity

				i. Total Protein Data

				Column Capacity (cm)		Abs (595 nm)		Abs (595 nm)		Abs (595 nm)		Total Protein (mg/mL		Total Protein (mg/mL		Total Protein (mg/mL		Average

				3		0.1902		0.1881		0.1863		0.8867		0.8681		0.8522		0.8690

				5		0.2018		0.1927		0.1928		0.9894		0.9088		0.9097		0.9360

				7		0.2085		0.2016		0.2001		1.0487		0.9876		0.9743		1.0035

				9		0.1989		0.2017		0.1925		0.9637		0.9885		0.9071		0.9531

				11		0.191		0.1967		0.1871		0.8938		0.9442		0.8593		0.8991

				ii. Enzyme Activity Data

				Column Capacity (cm)		Abs (450 nm)		Abs (450 nm)		Abs (450 nm)		Activity (U/mL)		Activity (U/mL)		Activity (U/mL)		Average

				3

				5

				7

				9

				11

		iii.		Column Capacity (cm)		Initial Protein		Initial Enzyme		Total Recovery				sp i		Specific Activity		Purity (Fold)		Yield (%)

						(mg)		(Units)		Protein (mg)		Enzyme (Units)

				3

				5

				7

				9

				11

				Column Capacity (cm)		Enzyme (U)		Protein (mg/ml)		Purity (Fold)

				3

				5

				7

				9

				11

		Adsorption

				Column Capacity (cm)		Initial Abs (595nm)		Final Abs (595nm)		Initial Conc (mg/ml)		Final Conc (mg/ml)		Adsorption Capacity (mg/cm2)

				3

				5

				7

				9

				11
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		b) Concentration of CEW

				i. Total Protein Data

				Conc of CEW (mg/ml)		Abs (595 nm)		Abs (595 nm)		Abs (595 nm)		Total Protein (mg/mL		Total Protein (mg/mL		Total Protein (mg/mL		Average

				5		0.1379		0.1334		0.1356		0.4239		0.3841		0.404		0.404

				10		0.1489		0.1478		0.1447		0.5212		0.5115		0.484		0.5055

				15		0.159		0.1556		0.1564		0.6106		0.5805		0.5876		0.5929

				20		0.1699		0.1682		0.1597		0.707		0.692		0.6168		0.6719

				25		0.1688		0.166		0.1525		0.6973		0.6726		0.5531		0.641

				ii. Enzyme Activity Data

				Conc of CEW (mg/ml)		Abs (450 nm)		Abs (450 nm)		Abs (450 nm)		Activity (U/mL)		Activity (U/mL)		Activity (U/mL)		Average

				5		1.2235		1.2216		1.2198		0.4218		0.4212		0.4206		0.4212

				10		1.2265		1.2238		1.2244		0.4229		0.422		0.4222		0.4223

				15		1.2343		1.2324		1.2305		0.4256		0.4249		0.4243		0.4249

				20		1.2428		1.2471		1.2413		0.4282		0.43		0.428		0.4288

				25		1.2361		1.2357		1.2322		0.4262		0.4261		0.4248		0.4257

		iii.		Con of CEW (mg/ml)		Initial Protein		Initial Enzyme		Total Recovery				sp i		Specific Activity		Purity (Fold)		Yield (%)

						(mg)		(Units)		Protein (mg)		Enzyme (Units)

				5		0.9141		0.4219		0.404		0.4212		0.4615		1.0426		2.2589		99.8341

				10		1.0185		0.423		0.5055		0.4223		0.4153		0.8354		2.0115		99.8345

				15		0.9787		0.4257		0.5929		0.4249		0.4350		0.7166		1.6476		99.8121

				20		1.046		0.4289		0.6719		0.4288		0.4100		0.6382		1.5564		99.9767

				25		0.9796		0.4265		0.641		0.4258		0.4354		0.6643		1.5257		99.8359

				Con of CEW (mg/ml)		Enzyme (U)		Protein (mg/ml)		Purity (Fold)

				5		0.4212		0.404		0.9592

				10		0.4223		0.5055		1.1970

				15		0.4249		0.5929		1.3954

				20		0.4288		0.6719		1.5669

				25		0.4258		0.641		1.5054

		Adsorption

				Con of CEW (mg/ml)		Initial Abs (595nm)		Final Abs (595nm)		Initial Conc (mg/ml)		Final Conc (mg/ml)		Adsorption Capacity (mg/cm2)

				5		0.9141		0.1356		7.2929		0.4038

				10		1.0185		0.1471		8.2168		0.5056

				15		0.9787		0.1570		7.8646		0.5929

				20		1.046		0.1659		8.4602		0.6720

				25		0.9796		0.1624		7.8726		0.6410
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		c) Loading Capacity

				i. Total Protein Data

				Loading Capacity (ml)		Abs (595 nm)		Abs (595 nm)		Abs (595 nm)		Total Protein (mg/mL		Total Protein (mg/mL		Total Protein (mg/mL		Average

				50		0.1614		0.1621		0.1612		0.6319		0.6381		0.6301		0.6333

				100		0.1887		0.1776		0.185		0.8735		0.7752		0.8407		0.8298

				150		0.1686		0.1693		0.1672		0.6956		0.7018		0.6832		0.6935

				200		0.1674		0.17		0.1641		0.6850		0.7080		0.6558		0.6829

				250		0.1442		0.1513		0.1516		0.4796		0.5425		0.5451		0.5224

				ii. Enzyme Activity Data

				Loading Capacity (ml)		Abs (450 nm)		Abs (450 nm)		Abs (450 nm)		Activity (U/mL)		Activity (U/mL)		Activity (U/mL)		Average

				50

				100

				150

				200

				250

		iii.		Loading Capacity (ml)		Initial Protein		Initial Enzyme		Total Recovery				sp i		Specific Activity		Purity (Fold)		Yield (%)

						(mg)		(Units)		Protein (mg)		Enzyme (Units)

				50

				100

				150

				200

				250

				Loading Capacity (ml)		Enzyme (U)		Protein (mg/ml)		Purity (Fold)

				50

				100

				150

				200

				250

		Adsorption

				Loading Capacity (ml)		Initial Abs (595nm)		Final Abs (595nm)		Initial Conc (mg/ml)		Final Conc (mg/ml)		Adsorption Capacity (mg/cm2)

				50

				100

				150

				200

				250
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		d) pH

				i. Total Protein Data

				pH		Abs (595 nm)		Abs (595 nm)		Abs (595 nm)		Total Protein (mg/mL		Total Protein (mg/mL		Total Protein (mg/mL		Average

				3		0.1126		0.1163		0.1079		0.2		0.2327		0.1584		0.197

				5		0.1132		0.11		0.1089		0.2053		0.1769		0.1673		0.1831

				7		0.1274		0.1256		0.1293		0.3309		0.315		0.3478		0.3312

				9		0.1221		0.1222		0.1257		0.2841		0.2849		0.3159		0.2949

				11		0.1185		0.1179		0.1144		0.2522		0.2469		0.2159		0.2383

				ii. Enzyme Activity Data

				pH		Abs (450 nm)		Abs (450 nm)		Abs (450 nm)		Activity (U/mL)		Activity (U/mL)		Activity (U/mL)		Average

				3		1.0327		1.0319		1.0086		0.3561		0.3588		0.3477		0.3532

				5		1.1493		1.1449		1.1434		0.3963		0.3947		0.3942		0.3776

				7		1.1914		1.1908		1.1887		0.4108		0.4106		0.4098		0.4104

				9		1.2006		1.2015		1.1959		0.414		0.4143		0.4123		0.4135

				11		1.2603		1.2535		1.2363		0.4345		0.4322		0.4263		0.431

		iii.				pH		Initial Protein		Initial Enzyme		Total Recovery				sp i		Specific Activity		Purity (Fold)		Yield (%)

								(mg)		(Units)		Protein (mg)		Enzyme (Units)

						3		1.0707		0.3581		0.197		0.3532		0.3345		1.7929		5.3607		98.6317

						5		1.009		0.3965		0.1831		0.3776		0.3930		2.0623		5.2480		95.2333

						7		0.9637		0.411		0.3312		0.4104		0.4265		1.2391		2.9055		99.8540

						9		0.9486		0.4147		0.2949		0.4135		0.4372		1.4022		3.2074		99.7106

						11		0.9301		0.4353		0.2383		0.431		0.4680		1.8086		3.8645		99.0122

				pH		Enzyme (U)		Protein (mg/ml)		Purity (Fold)

				3		0.3532		0.197		0.5578

				5		0.3776		0.1831		0.4849

				7		0.4104		0.3312		0.8070

				9		0.4135		0.2949		0.7132

				11		0.431		0.2383		0.5529

		Adsorption

				pH		Initial Abs (595nm)		Final Abs (595nm)		Initial Conc (mg/ml)		Final Conc (mg/ml)		Adsorption Capacity (mg/cm2)

				3		1.0707		0.1123		8.6788		0.1971

				5		1.009		0.1107		8.1327		0.1832

				7		0.9637		0.1274		7.7319		0.3313

				9		0.9486		0.1233		7.5982		0.2950

				11		0.9301		0.1169		7.4345		0.2383
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		e) Ionic Strength

				i. Total Protein Data

				Ionic Strength (M)		Abs (595 nm)		Abs (595 nm)		Abs (595 nm)		Total Protein (mg/mL		Total Protein (mg/mL		Total Protein (mg/mL		Average

				0.01		0.1041		0.1032		0.1021		0.1247		0.1168		0.1071		0.1162

				0.03		0.0969		0.0957		0.1006		0.061		0.0504		0.0938		0.0684

				0.05		0.1247		0.1234		0.1215		0.3071		0.2955		0.2787		0.2937

				0.07		0.1198		0.1172		0.1165		0.2637		0.2407		0.2345		0.2463

				0.09		0.0939		0.0914		0.0905		0.0345		0.0124		0.004		0.0169

				ii. Enzyme Activity Data

				Ionic Strength (M)		Abs (450 nm)		Abs (450 nm)		Abs (450 nm)		Activity (U/mL)		Activity (U/mL)		Activity (U/mL)		Average

				0.01		0.8929		0.8945		0.8819		0.3078		0.3084		0.3041		0.3067

				0.03		0.9419		0.943		0.9413		0.3247		0.3251		0.3245		0.3247

				0.05		0.9532		0.9505		0.9488		0.3286		0.3277		0.3271		0.3278

				0.07		0.9594		0.9587		0.9567		0.3308		0.3305		0.3298		0.3303

				0.09		0.9546		0.9536		0.951		0.3291		0.3288		0.3279		0.3286

		iii.		Ionic strength (M)		Initial Protein		Initial Enzyme		Total Recovery				sp i		Specific Activity		Purity (Fold)		Yield (%)

						(mg)		(Units)		Protein (mg)		Enzyme (Units)

				0.01		0.684		0.3193		0.1162		0.3067		0.4668		2.6394		5.6541		96.0539

				0.03		0.969		0.326		0.0684		0.3247		0.3364		4.7471		14.1102		99.6012

				0.05		1.0115		0.3303		0.2937		0.3278		0.3265		1.1161		3.4179		99.2431

				0.07		1.044		0.3314		0.2463		0.3303		0.3174		1.3410		4.2247		99.6681

				0.09		0.9805		0.3293		0.0169		0.3286		0.3358		19.4438		57.8944		99.7874

				Ionic Strength (M)		Enzyme (U)		Protein (mg/ml)		Purity (Fold)

				0.01		0.3067		0.1162		0.3789

				0.03		0.3247		0.0684		0.2107

				0.05		0.3278		0.2937		0.8960

				0.07		0.3303		0.2463		0.7457

				0.09		0.3286		0.0169		0.0514

		Adsorption

				Ionic Strength (M)		Initial Abs (595nm)		Final Abs (595nm)		Initial Conc (mg/ml)		Final Conc (mg/ml)		Adsorption Capacity (mg/cm2)

				0.01		0.684		0.1031		5.2566		0.1162

				0.03		0.969		0.0977		7.7788		0.0684

				0.05		1.0115		0.1232		8.1549		0.2938

				0.07		1.044		0.1178		8.4425		0.2463

				0.09		0.9805		0.0919		7.8805		0.0171





Sheet9

		0

		0.1

		0.2

		0.3

		0.4

		0.5

		0.6



Concentration (mg/ml)

Abs (595nm)

0.1022

0.1156

0.126

0.135

0.1463

0.1568

0.1653



Sheet10

		



Enzyme Activity (UA/mg)

Total Protein (mg/ml)

Purity (Fold)

Ionic Strength (M)



Sheet11

		



Yield of Lysozyme (%)



Sheet12

		2. Desorption

		a) Displacing Salt

				i. Total Protein Data

				Type of Salt		Abs (595 nm)		Abs (595 nm)		Abs (595 nm)		Total Protein (mg/mL		Total Protein (mg/mL		Total Protein (mg/mL		Average

				CaCl2		0.1649		0.1631		0.1659		0.5856		0.5683		0.5952		0.5830

				KCl		0.1674		0.1705		0.1749		0.6096		0.6394		0.6817		0.6436

				MgCl2		0.1657		0.1646		0.1638		0.5933		0.5827		0.5750		0.5837

				NaCl		0.1743		0.1761		0.1703		0.6760		0.6933		0.6375		0.6689

				ii. Enzyme Activity Data

				Type of Salt		Abs (450 nm)		Abs (450 nm)		Abs (450 nm)		Activity (U/mL)		Activity (U/mL)		Activity (U/mL)		Average

				CaCl2		1.1162		1.112		1.1082		0.3849		0.3834		0.3821		0.3835

				KCl		1.1239		1.1301		1.1261		0.3876		0.3897		0.3883		0.3885

				MgCl2		1.1291		1.1228		1.1256		0.3893		0.3872		0.3881		0.3882

				NaCl		1.1274		1.1367		1.1323		0.3888		0.3920		0.3904		0.3904

		iii.		Type of Salt		Initial Protein		Initial Enzyme		Total Recovery				sp i		Specific Activity		Purity (Fold)		Yield (%)

						(mg)		(Units)		Protein (mg)		Enzyme (Units)

				CaCl2		0.7903		0.3871		0.583		0.3835		0.4898		0.6578		1.3430		99.0700

				KCl		0.9144		0.3906		0.6436		0.3885		0.4272		0.6036		1.4131		99.4624

				MgCl2		0.8596		0.3893		0.5837		0.3882		0.4529		0.6651		1.4685		99.7174

				NaCl		1.0442		0.3928		0.6689		0.3904		0.3762		0.5836		1.5515		99.3890

				Type of Salt		Enzyme (U)		Protein (mg/ml)		Purity (Fold)

				CaCl2		0.3835		0.583		99.0700

				KCl		0.3885		0.6436		99.4624

				MgCl2		0.3882		0.5837		99.7174

				NaCl		0.3904		0.6689		99.3890

		Adsorption

				Type of Salt		Initial Abs (595nm)		Final Abs (595nm)		Initial Conc (mg/ml)		Final Conc (mg/ml)		Adsorption Capacity (mg/cm2)

				CaCl2		0.7903		0.1646		0.2334		0.6605

				KCl		0.9144		0.1709		0.2748		0.7162

				MgCl2		0.8596		0.1647		0.2565		0.6611

				NaCl		1.0442		0.1736		0.3181		0.7395
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		b) Elution pH

				i. Total Protein Data

				pH of Elution		Abs (595 nm)		Abs (595 nm)		Abs (595 nm)		Total Protein (mg/mL		Total Protein (mg/mL		Total Protein (mg/mL		Average

				3		0.1376		0.1405		0.1411		0.3231		0.3510		0.3567		0.3436

				5		0.1514		0.1521		0.1535		0.4558		0.4625		0.4760		0.4647

				7		0.1576		0.158		0.1596		0.5154		0.5192		0.5346		0.5231

				9		0.1646		0.163		0.1679		0.5827		0.5673		0.6144		0.5881

				11		0.1563		0.159		0.1601		0.5029		0.5288		0.5394		0.5237

				ii. Enzyme Activity Data

				pH of Elution		Abs (450 nm)		Abs (450 nm)		Abs (450 nm)		Activity (U/mL)		Activity (U/mL)		Activity (U/mL)		Average

				3		1.1125		1.1123		1.1094		0.3836		0.3836		0.3826		0.3832

				5		1.1138		1.1266		1.1169		0.3841		0.3885		0.3851		0.3859

				7		1.113		1.1252		1.1201		0.3838		0.3880		0.3862		0.3860

				9		1.1289		1.1266		1.1259		0.3893		0.3885		0.3882		0.3887

				11		1.1257		1.1158		1.1		0.3882		0.3848		0.3793		0.3841

		iii.		pH of Elution		Initial Protein		Initial Enzyme		Total Recovery				sp i		Specific Activity		Purity (Fold)		Yield (%)

						(mg)		(Units)		Protein (mg)		Enzyme (Units)

				3		0.9721		0.3923		0.3436		0.3832		0.4036		1.1153		2.7635		97.6803

				5		0.9721		0.3923		0.4647		0.3859		0.4036		0.8304		2.0578		98.3686

				7		0.9721		0.3923		0.5231		0.386		0.4036		0.7379		1.8285		98.3941

				9		0.9721		0.3923		0.5881		0.3887		0.4036		0.6609		1.6378		99.0823

				11		0.9721		0.3923		0.5237		0.3841		0.4036		0.7334		1.8174		97.9098

				pH of Elution		Enzyme (U)		Protein (mg/ml)		Purity (Fold)

				3		0.3832		0.3436		97.6803

				5		0.3859		0.4647		98.3686

				7		0.386		0.5231		98.3941

				9		0.3887		0.5881		99.0823

				11		0.3841		0.5237		97.9098

		Adsorption

				pH of Elution		Initial Abs (595nm)		Final Abs (595nm)		Initial Conc (mg/ml)		Final Conc (mg/ml)		Adsorption Capacity (mg/cm2)

				3		0.9721		0.1397		7.8062		0.4401

				5		0.9721		0.1523		7.8062		0.5516

				7		0.9721		0.1584		7.8062		0.6053

				9		0.9721		0.1652		7.8062		0.6652

				11		0.9721		0.1585		7.8062		0.6059
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		a) pH 7

				Concentration		Abs

				0		0.0905

				0.1		0.1014

				0.2		0.1135

				0.3		0.1264

				0.4		0.1354

				0.5		0.1484

				0.6		0.158

		STANDARD PH 7 IS 0.05

		Concentration		Abs

		0		0.1022

		0.1		0.1156

		0.2		0.126

		0.3		0.135

		0.4		0.1463

		0.5		0.1568

		0.6		0.1653

		Concentration		Abs

		0		0.0832

		0.1		0.0952

		0.2		0.1024

		0.3		0.1135

		0.4		0.1264

		0.5		0.1354

		0.6		0.1401
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		Result

		Adsorption

		a) Column Capacity																		d) pH

		Column Capacity (ml)		Initial Abs  (563 nm)		Final Abs (563 nm)		Initial Conc (mg/mL)		Final Conc (mg/mL)		Adsorption Capacity (mg/cm2)								pH		Initial Abs  (563 nm)		Final Abs (563 nm)		Initial Conc (mg/mL)		Final Conc (mg/mL)		Adsorption Capacity (mg/cm2)

		1		0.1872		0.1846														3		0.1908		0.1841

		3		0.1817		0.178														5		0.1969		0.1866

		5		0.1885		0.1851														7		0.2027		0.1647

		7		0.191		0.1777														9		0.1983		0.187

		9		0.1929		0.1873														11		0.1987		0.1931

		b) [CEW]																		e) Ionic strength

		Conc of CEW (mg/mL)		Initial Abs  (563 nm)		Final Abs (563 nm)		Initial Conc (mg/mL)		Final Conc (mg/mL)		Adsorption Capacity (mg/cm2)								Ionic Strength (M)		Initial Abs  (563 nm)		Final Abs (563 nm)		Initial Conc (mg/mL)		Final Conc (mg/mL)		Adsorption Capacity (mg/cm2)

		5		0.1799		0.1664														0.01		0.1795		0.1641

		10		0.1874		0.1742														0.03		0.1964		0.1826

		15		0.1933		0.1828														0.05		0.1976		0.1811

		20		0.2008		0.1858														0.07		0.1974		0.181

		25		0.1973		0.1884														0.09		0.1972		0.1859

		c) Loading Capacity																		Desorption

																				a) Displacing salt

		Loading Capacity (ml)		Initial Abs  (563 nm)		Final Abs (563 nm)		Initial Conc (mg/mL)		Final Conc (mg/mL)		Adsorption Capacity (mg/cm2)								Type of Salt		Initial Abs  (563 nm)		Final Abs (563 nm)		Initial Conc (mg/mL)		Final Conc (mg/mL)		Adsorption Capacity (mg/cm2)

		50		0.1995		0.1852														CaCl2		0.1981		0.1866

		100		0.1986		0.1873														KCl		0.1959		0.1847

		150		0.1967		0.1842														MgCl2		0.1969		0.1894

		200		0.193		0.1818														NaCl		0.2052		0.1894

		250		0.1954		0.1895





				i. Total Protein Data

				Type of Salt		Abs (563 nm)		Abs (563 nm)		Abs (563 nm)		Total Protein (mg/mL		Total Protein (mg/mL		Total Protein (mg/mL		Average

				CaCl2		0.1235		0.1212		0.114

				KCl		0.1687		0.1616		0.1658

				MgCl2		0.1264		0.12		0.1194

				NaCl		0.1554		0.1577		0.1584

				ii. Enzyme Activity Data

				Type of Salt		Abs (563 nm)		Abs (563 nm)		Abs (563 nm)		Activity (U/mL)		Activity (U/mL)		Activity (U/mL)		Average

				CaCl2		0.0091		0.0026		0.0068		0.0303		0.0086		0.0227		0.0205

				KCl		0.0077		0.0042		0.0056		0.0257		0.014		0.0187		0.0195

				MgCl2		0.0111		0.0005		0.003		0.037		0.0016		0.01		0.0162

				NaCl		0.0042		0.0023		0.0032		0.014		0.0077		0.011		0.0109
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		15		15		15
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Enzyme Activity (UA/mg)
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Purity (Fold)

Conc of CEW (mg/ml)

0.4212

0.404

0.9591642925

0.4223

0.5055

1.1970163391

0.4249

0.5929

1.3953871499

0.4288

0.6719

1.5669309701

0.4258

0.641

1.505401597
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99.8340839061
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		3		3		3
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Sheet1

		1. Adsorption

		a) Column Capacity

				i. Total Protein Data

				Column Capacity (cm)		Abs (595 nm)		Abs (595 nm)		Abs (595 nm)		Total Protein (mg/mL		Total Protein (mg/mL		Total Protein (mg/mL		Average

				3		0.1902		0.1881		0.1863		0.8867		0.8681		0.8522		0.8690

				5		0.2018		0.1927		0.1928		0.9894		0.9088		0.9097		0.9360

				7		0.2085		0.2016		0.2001		1.0487		0.9876		0.9743		1.0035

				9		0.1989		0.2017		0.1925		0.9637		0.9885		0.9071		0.9531

				11		0.191		0.1967		0.1871		0.8938		0.9442		0.8593		0.8991

				ii. Enzyme Activity Data

				Column Capacity (cm)		Abs (450 nm)		Abs (450 nm)		Abs (450 nm)		Activity (U/mL)		Activity (U/mL)		Activity (U/mL)		Average

				3

				5

				7

				9

				11

		iii.		Column Capacity (cm)		Initial Protein		Initial Enzyme		Total Recovery				sp i		Specific Activity		Purity (Fold)		Yield (%)

						(mg)		(Units)		Protein (mg)		Enzyme (Units)

				3

				5

				7

				9

				11

				Column Capacity (cm)		Enzyme (U)		Protein (mg/ml)		Purity (Fold)

				3

				5

				7

				9

				11

		Adsorption

				Column Capacity (cm)		Initial Abs (595nm)		Final Abs (595nm)		Initial Conc (mg/ml)		Final Conc (mg/ml)		Adsorption Capacity (mg/cm2)

				3

				5

				7

				9

				11
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Sheet2

		b) Concentration of CEW

				i. Total Protein Data

				Conc of CEW (mg/ml)		Abs (595 nm)		Abs (595 nm)		Abs (595 nm)		Total Protein (mg/mL		Total Protein (mg/mL		Total Protein (mg/mL		Average

				5		0.1379		0.1334		0.1356		0.4239		0.3841		0.404		0.404

				10		0.1489		0.1478		0.1447		0.5212		0.5115		0.484		0.5055

				15		0.159		0.1556		0.1564		0.6106		0.5805		0.5876		0.5929

				20		0.1699		0.1682		0.1597		0.707		0.692		0.6168		0.6719

				25		0.1688		0.166		0.1525		0.6973		0.6726		0.5531		0.641

				ii. Enzyme Activity Data

				Conc of CEW (mg/ml)		Abs (450 nm)		Abs (450 nm)		Abs (450 nm)		Activity (U/mL)		Activity (U/mL)		Activity (U/mL)		Average

				5		1.2235		1.2216		1.2198		0.4218		0.4212		0.4206		0.4212

				10		1.2265		1.2238		1.2244		0.4229		0.422		0.4222		0.4223

				15		1.2343		1.2324		1.2305		0.4256		0.4249		0.4243		0.4249

				20		1.2428		1.2471		1.2413		0.4282		0.43		0.428		0.4288

				25		1.2361		1.2357		1.2322		0.4262		0.4261		0.4248		0.4257

		iii.		Con of CEW (mg/ml)		Initial Protein		Initial Enzyme		Total Recovery				sp i		Specific Activity		Purity (Fold)		Yield (%)

						(mg)		(Units)		Protein (mg)		Enzyme (Units)

				5		0.9141		0.4219		0.404		0.4212		0.4615		1.0426		2.2589		99.8341

				10		1.0185		0.423		0.5055		0.4223		0.4153		0.8354		2.0115		99.8345

				15		0.9787		0.4257		0.5929		0.4249		0.4350		0.7166		1.6476		99.8121

				20		1.046		0.4289		0.6719		0.4288		0.4100		0.6382		1.5564		99.9767

				25		0.9796		0.4265		0.641		0.4258		0.4354		0.6643		1.5257		99.8359

				Con of CEW (mg/ml)		Enzyme (U)		Protein (mg/ml)		Purity (Fold)

				5		0.4212		0.404		0.9592

				10		0.4223		0.5055		1.1970

				15		0.4249		0.5929		1.3954

				20		0.4288		0.6719		1.5669

				25		0.4258		0.641		1.5054

		Adsorption

				Con of CEW (mg/ml)		Initial Abs (595nm)		Final Abs (595nm)		Initial Conc (mg/ml)		Final Conc (mg/ml)		Adsorption Capacity (mg/cm2)

				5		0.9141		0.1356		7.2929		0.4038

				10		1.0185		0.1471		8.2168		0.5056

				15		0.9787		0.1570		7.8646		0.5929

				20		1.046		0.1659		8.4602		0.6720

				25		0.9796		0.1624		7.8726		0.6410
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Sheet5

		c) Loading Capacity

				i. Total Protein Data

				Loading Capacity (ml)		Abs (595 nm)		Abs (595 nm)		Abs (595 nm)		Total Protein (mg/mL		Total Protein (mg/mL		Total Protein (mg/mL		Average

				50		0.1614		0.1621		0.1612		0.6319		0.6381		0.6301		0.6333

				100		0.1887		0.1776		0.185		0.8735		0.7752		0.8407		0.8298

				150		0.1686		0.1693		0.1672		0.6956		0.7018		0.6832		0.6935

				200		0.1674		0.17		0.1641		0.6850		0.7080		0.6558		0.6829

				250		0.1442		0.1513		0.1516		0.4796		0.5425		0.5451		0.5224

				ii. Enzyme Activity Data

				Loading Capacity (ml)		Abs (450 nm)		Abs (450 nm)		Abs (450 nm)		Activity (U/mL)		Activity (U/mL)		Activity (U/mL)		Average

				50

				100

				150

				200

				250

		iii.		Loading Capacity (ml)		Initial Protein		Initial Enzyme		Total Recovery				sp i		Specific Activity		Purity (Fold)		Yield (%)

						(mg)		(Units)		Protein (mg)		Enzyme (Units)

				50

				100

				150

				200

				250

				Loading Capacity (ml)		Enzyme (U)		Protein (mg/ml)		Purity (Fold)

				50

				100

				150

				200

				250

		Adsorption

				Loading Capacity (ml)		Initial Abs (595nm)		Final Abs (595nm)		Initial Conc (mg/ml)		Final Conc (mg/ml)		Adsorption Capacity (mg/cm2)

				50

				100

				150

				200

				250
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Sheet6

		d) pH

				i. Total Protein Data

				pH		Abs (595 nm)		Abs (595 nm)		Abs (595 nm)		Total Protein (mg/mL		Total Protein (mg/mL		Total Protein (mg/mL		Average

				3		0.1126		0.1163		0.1079		0.2		0.2327		0.1584		0.197

				5		0.1132		0.11		0.1089		0.2053		0.1769		0.1673		0.1831

				7		0.1274		0.1256		0.1293		0.3309		0.315		0.3478		0.3312

				9		0.1221		0.1222		0.1257		0.2841		0.2849		0.3159		0.2949

				11		0.1185		0.1179		0.1144		0.2522		0.2469		0.2159		0.2383

				ii. Enzyme Activity Data

				pH		Abs (450 nm)		Abs (450 nm)		Abs (450 nm)		Activity (U/mL)		Activity (U/mL)		Activity (U/mL)		Average

				3		1.0327		1.0319		1.0086		0.3561		0.3588		0.3477		0.3532

				5		1.1493		1.1449		1.1434		0.3963		0.3947		0.3942		0.3776

				7		1.1914		1.1908		1.1887		0.4108		0.4106		0.4098		0.4104

				9		1.2006		1.2015		1.1959		0.414		0.4143		0.4123		0.4135

				11		1.2603		1.2535		1.2363		0.4345		0.4322		0.4263		0.431

		iii.				pH		Initial Protein		Initial Enzyme		Total Recovery				sp i		Specific Activity		Purity (Fold)		Yield (%)

								(mg)		(Units)		Protein (mg)		Enzyme (Units)

						3		1.0707		0.3581		0.197		0.3532		0.3345		1.7929		5.3607		98.6317

						5		1.009		0.3965		0.1831		0.3776		0.3930		2.0623		5.2480		95.2333

						7		0.9637		0.411		0.3312		0.4104		0.4265		1.2391		2.9055		99.8540

						9		0.9486		0.4147		0.2949		0.4135		0.4372		1.4022		3.2074		99.7106

						11		0.9301		0.4353		0.2383		0.431		0.4680		1.8086		3.8645		99.0122

				pH		Enzyme (U)		Protein (mg/ml)		Purity (Fold)

				3		0.3532		0.197		0.5578

				5		0.3776		0.1831		0.4849

				7		0.4104		0.3312		0.8070

				9		0.4135		0.2949		0.7132

				11		0.431		0.2383		0.5529

		Adsorption

				pH		Initial Abs (595nm)		Final Abs (595nm)		Initial Conc (mg/ml)		Final Conc (mg/ml)		Adsorption Capacity (mg/cm2)

				3		1.0707		0.1123		8.6788		0.1971

				5		1.009		0.1107		8.1327		0.1832

				7		0.9637		0.1274		7.7319		0.3313

				9		0.9486		0.1233		7.5982		0.2950

				11		0.9301		0.1169		7.4345		0.2383
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Sheet9

		e) Ionic Strength

				i. Total Protein Data

				Ionic Strength (M)		Abs (595 nm)		Abs (595 nm)		Abs (595 nm)		Total Protein (mg/mL		Total Protein (mg/mL		Total Protein (mg/mL		Average

				0.01		0.1041		0.1032		0.1021		0.1247		0.1168		0.1071		0.1162

				0.03		0.0969		0.0957		0.1006		0.061		0.0504		0.0938		0.0684

				0.05		0.1247		0.1234		0.1215		0.3071		0.2955		0.2787		0.2937

				0.07		0.1198		0.1172		0.1165		0.2637		0.2407		0.2345		0.2463

				0.09		0.0939		0.0914		0.0905		0.0345		0.0124		0.004		0.0169

				ii. Enzyme Activity Data

				Ionic Strength (M)		Abs (450 nm)		Abs (450 nm)		Abs (450 nm)		Activity (U/mL)		Activity (U/mL)		Activity (U/mL)		Average

				0.01		0.8929		0.8945		0.8819		0.3078		0.3084		0.3041		0.3067

				0.03		0.9419		0.943		0.9413		0.3247		0.3251		0.3245		0.3247

				0.05		0.9532		0.9505		0.9488		0.3286		0.3277		0.3271		0.3278

				0.07		0.9594		0.9587		0.9567		0.3308		0.3305		0.3298		0.3303

				0.09		0.9546		0.9536		0.951		0.3291		0.3288		0.3279		0.3286

		iii.		Ionic strength (M)		Initial Protein		Initial Enzyme		Total Recovery				sp i		Specific Activity		Purity (Fold)		Yield (%)

						(mg)		(Units)		Protein (mg)		Enzyme (Units)

				0.01		0.684		0.3193		0.1162		0.3067		0.4668		2.6394		5.6541		96.0539

				0.03		0.969		0.326		0.0684		0.3247		0.3364		4.7471		14.1102		99.6012

				0.05		1.0115		0.3303		0.2937		0.3278		0.3265		1.1161		3.4179		99.2431

				0.07		1.044		0.3314		0.2463		0.3303		0.3174		1.3410		4.2247		99.6681

				0.09		0.9805		0.3293		0.0169		0.3286		0.3358		19.4438		57.8944		99.7874

				Ionic Strength (M)		Enzyme (U)		Protein (mg/ml)		Purity (Fold)

				0.01		0.3067		0.1162		0.3789

				0.03		0.3247		0.0684		0.2107

				0.05		0.3278		0.2937		0.8960

				0.07		0.3303		0.2463		0.7457

				0.09		0.3286		0.0169		0.0514

		Adsorption

				Ionic Strength (M)		Initial Abs (595nm)		Final Abs (595nm)		Initial Conc (mg/ml)		Final Conc (mg/ml)		Adsorption Capacity (mg/cm2)

				0.01		0.684		0.1031		5.2566		0.1162

				0.03		0.969		0.0977		7.7788		0.0684

				0.05		1.0115		0.1232		8.1549		0.2938

				0.07		1.044		0.1178		8.4425		0.2463

				0.09		0.9805		0.0919		7.8805		0.0171
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Sheet12

		2. Desorption

		a) Displacing Salt

				i. Total Protein Data

				Type of Salt		Abs (595 nm)		Abs (595 nm)		Abs (595 nm)		Total Protein (mg/mL		Total Protein (mg/mL		Total Protein (mg/mL		Average

				CaCl2		0.1649		0.1631		0.1659		0.5856		0.5683		0.5952		0.5830

				KCl		0.1674		0.1705		0.1749		0.6096		0.6394		0.6817		0.6436

				MgCl2		0.1657		0.1646		0.1638		0.5933		0.5827		0.5750		0.5837

				NaCl		0.1743		0.1761		0.1703		0.6760		0.6933		0.6375		0.6689

				ii. Enzyme Activity Data

				Type of Salt		Abs (450 nm)		Abs (450 nm)		Abs (450 nm)		Activity (U/mL)		Activity (U/mL)		Activity (U/mL)		Average

				CaCl2		1.1162		1.112		1.1082		0.3849		0.3834		0.3821		0.3835

				KCl		1.1239		1.1301		1.1261		0.3876		0.3897		0.3883		0.3885

				MgCl2		1.1291		1.1228		1.1256		0.3893		0.3872		0.3881		0.3882

				NaCl		1.1274		1.1367		1.1323		0.3888		0.3920		0.3904		0.3904

		iii.		Type of Salt		Initial Protein		Initial Enzyme		Total Recovery				sp i		Specific Activity		Purity (Fold)		Yield (%)

						(mg)		(Units)		Protein (mg)		Enzyme (Units)

				CaCl2		0.7903		0.3871		0.583		0.3835		0.4898		0.6578		1.3430		99.0700

				KCl		0.9144		0.3906		0.6436		0.3885		0.4272		0.6036		1.4131		99.4624

				MgCl2		0.8596		0.3893		0.5837		0.3882		0.4529		0.6651		1.4685		99.7174

				NaCl		1.0442		0.3928		0.6689		0.3904		0.3762		0.5836		1.5515		99.3890

				Type of Salt		Enzyme (U)		Protein (mg/ml)		Purity (Fold)

				CaCl2		0.3835		0.583		99.0700

				KCl		0.3885		0.6436		99.4624

				MgCl2		0.3882		0.5837		99.7174

				NaCl		0.3904		0.6689		99.3890

		Adsorption

				Type of Salt		Initial Abs (595nm)		Final Abs (595nm)		Initial Conc (mg/ml)		Final Conc (mg/ml)		Adsorption Capacity (mg/cm2)

				CaCl2		0.7903		0.1646		0.2334		0.6605

				KCl		0.9144		0.1709		0.2748		0.7162

				MgCl2		0.8596		0.1647		0.2565		0.6611

				NaCl		1.0442		0.1736		0.3181		0.7395
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		b) Elution pH

				i. Total Protein Data

				pH of Elution		Abs (595 nm)		Abs (595 nm)		Abs (595 nm)		Total Protein (mg/mL		Total Protein (mg/mL		Total Protein (mg/mL		Average

				3		0.1376		0.1405		0.1411		0.3231		0.3510		0.3567		0.3436

				5		0.1514		0.1521		0.1535		0.4558		0.4625		0.4760		0.4647

				7		0.1576		0.158		0.1596		0.5154		0.5192		0.5346		0.5231

				9		0.1646		0.163		0.1679		0.5827		0.5673		0.6144		0.5881

				11		0.1563		0.159		0.1601		0.5029		0.5288		0.5394		0.5237

				ii. Enzyme Activity Data

				pH of Elution		Abs (450 nm)		Abs (450 nm)		Abs (450 nm)		Activity (U/mL)		Activity (U/mL)		Activity (U/mL)		Average

				3		1.1125		1.1123		1.1094		0.3836		0.3836		0.3826		0.3832

				5		1.1138		1.1266		1.1169		0.3841		0.3885		0.3851		0.3859

				7		1.113		1.1252		1.1201		0.3838		0.3880		0.3862		0.3860

				9		1.1289		1.1266		1.1259		0.3893		0.3885		0.3882		0.3887

				11		1.1257		1.1158		1.1		0.3882		0.3848		0.3793		0.3841

		iii.		pH of Elution		Initial Protein		Initial Enzyme		Total Recovery				sp i		Specific Activity		Purity (Fold)		Yield (%)

						(mg)		(Units)		Protein (mg)		Enzyme (Units)

				3		0.9721		0.3923		0.3436		0.3832		0.4036		1.1153		2.7635		97.6803

				5		0.9721		0.3923		0.4647		0.3859		0.4036		0.8304		2.0578		98.3686

				7		0.9721		0.3923		0.5231		0.386		0.4036		0.7379		1.8285		98.3941

				9		0.9721		0.3923		0.5881		0.3887		0.4036		0.6609		1.6378		99.0823

				11		0.9721		0.3923		0.5237		0.3841		0.4036		0.7334		1.8174		97.9098

				pH of Elution		Enzyme (U)		Protein (mg/ml)		Purity (Fold)

				3		0.3832		0.3436		97.6803

				5		0.3859		0.4647		98.3686

				7		0.386		0.5231		98.3941

				9		0.3887		0.5881		99.0823

				11		0.3841		0.5237		97.9098

		Adsorption

				pH of Elution		Initial Abs (595nm)		Final Abs (595nm)		Initial Conc (mg/ml)		Final Conc (mg/ml)		Adsorption Capacity (mg/cm2)

				3		0.9721		0.1397		7.8062		0.4401

				5		0.9721		0.1523		7.8062		0.5516

				7		0.9721		0.1584		7.8062		0.6053

				9		0.9721		0.1652		7.8062		0.6652

				11		0.9721		0.1585		7.8062		0.6059





		0

		0.1

		0.2

		0.3

		0.4

		0.5

		0.6



Concentration (mg/ml)

Abs (595nm)

0.1022

0.1156

0.126

0.135

0.1463

0.1568

0.1653



		a) pH 7
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		STANDARD PH 7 IS 0.05
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		Result

		Adsorption

		a) Column Capacity																		d) pH

		Column Capacity (ml)		Initial Abs  (563 nm)		Final Abs (563 nm)		Initial Conc (mg/mL)		Final Conc (mg/mL)		Adsorption Capacity (mg/cm2)								pH		Initial Abs  (563 nm)		Final Abs (563 nm)		Initial Conc (mg/mL)		Final Conc (mg/mL)		Adsorption Capacity (mg/cm2)

		1		0.1872		0.1846														3		0.1908		0.1841

		3		0.1817		0.178														5		0.1969		0.1866

		5		0.1885		0.1851														7		0.2027		0.1647

		7		0.191		0.1777														9		0.1983		0.187

		9		0.1929		0.1873														11		0.1987		0.1931

		b) [CEW]																		e) Ionic strength

		Conc of CEW (mg/mL)		Initial Abs  (563 nm)		Final Abs (563 nm)		Initial Conc (mg/mL)		Final Conc (mg/mL)		Adsorption Capacity (mg/cm2)								Ionic Strength (M)		Initial Abs  (563 nm)		Final Abs (563 nm)		Initial Conc (mg/mL)		Final Conc (mg/mL)		Adsorption Capacity (mg/cm2)

		5		0.1799		0.1664														0.01		0.1795		0.1641

		10		0.1874		0.1742														0.03		0.1964		0.1826

		15		0.1933		0.1828														0.05		0.1976		0.1811

		20		0.2008		0.1858														0.07		0.1974		0.181

		25		0.1973		0.1884														0.09		0.1972		0.1859

		c) Loading Capacity																		Desorption

																				a) Displacing salt

		Loading Capacity (ml)		Initial Abs  (563 nm)		Final Abs (563 nm)		Initial Conc (mg/mL)		Final Conc (mg/mL)		Adsorption Capacity (mg/cm2)								Type of Salt		Initial Abs  (563 nm)		Final Abs (563 nm)		Initial Conc (mg/mL)		Final Conc (mg/mL)		Adsorption Capacity (mg/cm2)

		50		0.1995		0.1852														CaCl2		0.1981		0.1866

		100		0.1986		0.1873														KCl		0.1959		0.1847

		150		0.1967		0.1842														MgCl2		0.1969		0.1894

		200		0.193		0.1818														NaCl		0.2052		0.1894

		250		0.1954		0.1895





				i. Total Protein Data

				Type of Salt		Abs (563 nm)		Abs (563 nm)		Abs (563 nm)		Total Protein (mg/mL		Total Protein (mg/mL		Total Protein (mg/mL		Average

				CaCl2		0.1235		0.1212		0.114

				KCl		0.1687		0.1616		0.1658

				MgCl2		0.1264		0.12		0.1194

				NaCl		0.1554		0.1577		0.1584

				ii. Enzyme Activity Data

				Type of Salt		Abs (563 nm)		Abs (563 nm)		Abs (563 nm)		Activity (U/mL)		Activity (U/mL)		Activity (U/mL)		Average

				CaCl2		0.0091		0.0026		0.0068		0.0303		0.0086		0.0227		0.0205

				KCl		0.0077		0.0042		0.0056		0.0257		0.014		0.0187		0.0195

				MgCl2		0.0111		0.0005		0.003		0.037		0.0016		0.01		0.0162

				NaCl		0.0042		0.0023		0.0032		0.014		0.0077		0.011		0.0109
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Sheet1

		1. Adsorption

		a) Column Capacity

				i. Total Protein Data

				Column Capacity (cm)		Abs (595 nm)		Abs (595 nm)		Abs (595 nm)		Total Protein (mg/mL		Total Protein (mg/mL		Total Protein (mg/mL		Average

				3		0.1902		0.1881		0.1863		0.8867		0.8681		0.8522		0.8690

				5		0.2018		0.1927		0.1928		0.9894		0.9088		0.9097		0.9360

				7		0.2085		0.2016		0.2001		1.0487		0.9876		0.9743		1.0035

				9		0.1989		0.2017		0.1925		0.9637		0.9885		0.9071		0.9531

				11		0.191		0.1967		0.1871		0.8938		0.9442		0.8593		0.8991

				ii. Enzyme Activity Data

				Column Capacity (cm)		Abs (450 nm)		Abs (450 nm)		Abs (450 nm)		Activity (U/mL)		Activity (U/mL)		Activity (U/mL)		Average

				3

				5

				7

				9

				11

		iii.		Column Capacity (cm)		Initial Protein		Initial Enzyme		Total Recovery				sp i		Specific Activity		Purity (Fold)		Yield (%)

						(mg)		(Units)		Protein (mg)		Enzyme (Units)

				3

				5

				7

				9

				11

				Column Capacity (cm)		Enzyme (U)		Protein (mg/ml)		Purity (Fold)

				3

				5

				7

				9

				11

		Adsorption

				Column Capacity (cm)		Initial Abs (595nm)		Final Abs (595nm)		Initial Conc (mg/ml)		Final Conc (mg/ml)		Adsorption Capacity (mg/cm2)

				3

				5

				7

				9

				11
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		b) Concentration of CEW

				i. Total Protein Data

				Conc of CEW (mg/ml)		Abs (595 nm)		Abs (595 nm)		Abs (595 nm)		Total Protein (mg/mL		Total Protein (mg/mL		Total Protein (mg/mL		Average

				5		0.1379		0.1334		0.1356		0.4239		0.3841		0.404		0.404

				10		0.1489		0.1478		0.1447		0.5212		0.5115		0.484		0.5055

				15		0.159		0.1556		0.1564		0.6106		0.5805		0.5876		0.5929

				20		0.1699		0.1682		0.1597		0.707		0.692		0.6168		0.6719

				25		0.1688		0.166		0.1525		0.6973		0.6726		0.5531		0.641

				ii. Enzyme Activity Data

				Conc of CEW (mg/ml)		Abs (450 nm)		Abs (450 nm)		Abs (450 nm)		Activity (U/mL)		Activity (U/mL)		Activity (U/mL)		Average

				5		1.2235		1.2216		1.2198		0.4218		0.4212		0.4206		0.4212

				10		1.2265		1.2238		1.2244		0.4229		0.422		0.4222		0.4223

				15		1.2343		1.2324		1.2305		0.4256		0.4249		0.4243		0.4249

				20		1.2428		1.2471		1.2413		0.4282		0.43		0.428		0.4288

				25		1.2361		1.2357		1.2322		0.4262		0.4261		0.4248		0.4257

		iii.		Con of CEW (mg/ml)		Initial Protein		Initial Enzyme		Total Recovery				sp i		Specific Activity		Purity (Fold)		Yield (%)

						(mg)		(Units)		Protein (mg)		Enzyme (Units)

				5		0.9141		0.4219		0.404		0.4212		0.4615		1.0426		2.2589		99.8341

				10		1.0185		0.423		0.5055		0.4223		0.4153		0.8354		2.0115		99.8345

				15		0.9787		0.4257		0.5929		0.4249		0.4350		0.7166		1.6476		99.8121

				20		1.046		0.4289		0.6719		0.4288		0.4100		0.6382		1.5564		99.9767

				25		0.9796		0.4265		0.641		0.4258		0.4354		0.6643		1.5257		99.8359

				Con of CEW (mg/ml)		Enzyme (U)		Protein (mg/ml)		Purity (Fold)

				5		0.4212		0.404		0.9592

				10		0.4223		0.5055		1.1970

				15		0.4249		0.5929		1.3954

				20		0.4288		0.6719		1.5669

				25		0.4258		0.641		1.5054

		Adsorption

				Con of CEW (mg/ml)		Initial Abs (595nm)		Final Abs (595nm)		Initial Conc (mg/ml)		Final Conc (mg/ml)		Adsorption Capacity (mg/cm2)

				5		0.9141		0.1356		7.2929		0.4038

				10		1.0185		0.1471		8.2168		0.5056

				15		0.9787		0.1570		7.8646		0.5929

				20		1.046		0.1659		8.4602		0.6720

				25		0.9796		0.1624		7.8726		0.6410
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Sheet5

		c) Loading Capacity

				i. Total Protein Data

				Loading Capacity (ml)		Abs (595 nm)		Abs (595 nm)		Abs (595 nm)		Total Protein (mg/mL		Total Protein (mg/mL		Total Protein (mg/mL		Average

				50		0.1614		0.1621		0.1612		0.6319		0.6381		0.6301		0.6333

				100		0.1887		0.1776		0.185		0.8735		0.7752		0.8407		0.8298

				150		0.1686		0.1693		0.1672		0.6956		0.7018		0.6832		0.6935

				200		0.1674		0.17		0.1641		0.6850		0.7080		0.6558		0.6829

				250		0.1442		0.1513		0.1516		0.4796		0.5425		0.5451		0.5224

				ii. Enzyme Activity Data

				Loading Capacity (ml)		Abs (450 nm)		Abs (450 nm)		Abs (450 nm)		Activity (U/mL)		Activity (U/mL)		Activity (U/mL)		Average

				50

				100

				150

				200

				250

		iii.		Loading Capacity (ml)		Initial Protein		Initial Enzyme		Total Recovery				sp i		Specific Activity		Purity (Fold)		Yield (%)

						(mg)		(Units)		Protein (mg)		Enzyme (Units)

				50

				100

				150

				200

				250

				Loading Capacity (ml)		Enzyme (U)		Protein (mg/ml)		Purity (Fold)

				50

				100

				150

				200

				250

		Adsorption

				Loading Capacity (ml)		Initial Abs (595nm)		Final Abs (595nm)		Initial Conc (mg/ml)		Final Conc (mg/ml)		Adsorption Capacity (mg/cm2)

				50

				100

				150

				200

				250
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Sheet6

		d) pH

				i. Total Protein Data

				pH		Abs (595 nm)		Abs (595 nm)		Abs (595 nm)		Total Protein (mg/mL		Total Protein (mg/mL		Total Protein (mg/mL		Average

				3		0.1126		0.1163		0.1079		0.2		0.2327		0.1584		0.197

				5		0.1132		0.11		0.1089		0.2053		0.1769		0.1673		0.1831

				7		0.1274		0.1256		0.1293		0.3309		0.315		0.3478		0.3312

				9		0.1221		0.1222		0.1257		0.2841		0.2849		0.3159		0.2949

				11		0.1185		0.1179		0.1144		0.2522		0.2469		0.2159		0.2383

				ii. Enzyme Activity Data

				pH		Abs (450 nm)		Abs (450 nm)		Abs (450 nm)		Activity (U/mL)		Activity (U/mL)		Activity (U/mL)		Average

				3		1.0327		1.0319		1.0086		0.3561		0.3588		0.3477		0.3532

				5		1.1493		1.1449		1.1434		0.3963		0.3947		0.3942		0.3776

				7		1.1914		1.1908		1.1887		0.4108		0.4106		0.4098		0.4104

				9		1.2006		1.2015		1.1959		0.414		0.4143		0.4123		0.4135

				11		1.2603		1.2535		1.2363		0.4345		0.4322		0.4263		0.431

		iii.				pH		Initial Protein		Initial Enzyme		Total Recovery				sp i		Specific Activity		Purity (Fold)		Yield (%)

								(mg)		(Units)		Protein (mg)		Enzyme (Units)

						3		1.0707		0.3581		0.197		0.3532		0.3345		1.7929		5.3607		98.6317

						5		1.009		0.3965		0.1831		0.3776		0.3930		2.0623		5.2480		95.2333

						7		0.9637		0.411		0.3312		0.4104		0.4265		1.2391		2.9055		99.8540

						9		0.9486		0.4147		0.2949		0.4135		0.4372		1.4022		3.2074		99.7106

						11		0.9301		0.4353		0.2383		0.431		0.4680		1.8086		3.8645		99.0122

				pH		Enzyme (U)		Protein (mg/ml)		Purity (Fold)

				3		0.3532		0.197		0.5578

				5		0.3776		0.1831		0.4849

				7		0.4104		0.3312		0.8070

				9		0.4135		0.2949		0.7132

				11		0.431		0.2383		0.5529

		Adsorption

				pH		Initial Abs (595nm)		Final Abs (595nm)		Initial Conc (mg/ml)		Final Conc (mg/ml)		Adsorption Capacity (mg/cm2)

				3		1.0707		0.1123		8.6788		0.1971

				5		1.009		0.1107		8.1327		0.1832

				7		0.9637		0.1274		7.7319		0.3313

				9		0.9486		0.1233		7.5982		0.2950

				11		0.9301		0.1169		7.4345		0.2383





Sheet6

		0

		0.1

		0.2

		0.3

		0.4

		0.5

		0.6



Concentration (mg/ml)

Abs (563 nm)

0.0905

0.1014

0.1135

0.1264

0.1354

0.1484

0.158



Sheet7

		



Enzyme Activity (UA/mg)

Total Protein (mg/ml)

Purity (Fold)

pH



Sheet8

		



pH

Yield of Lysozyme (%)



Sheet9

		e) Ionic Strength

				i. Total Protein Data

				Ionic Strength (M)		Abs (595 nm)		Abs (595 nm)		Abs (595 nm)		Total Protein (mg/mL		Total Protein (mg/mL		Total Protein (mg/mL		Average

				0.01		0.1041		0.1032		0.1021		0.1247		0.1168		0.1071		0.1162

				0.03		0.0969		0.0957		0.1006		0.061		0.0504		0.0938		0.0684

				0.05		0.1247		0.1234		0.1215		0.3071		0.2955		0.2787		0.2937

				0.07		0.1198		0.1172		0.1165		0.2637		0.2407		0.2345		0.2463

				0.09		0.0939		0.0914		0.0905		0.0345		0.0124		0.004		0.0169

				ii. Enzyme Activity Data

				Ionic Strength (M)		Abs (450 nm)		Abs (450 nm)		Abs (450 nm)		Activity (U/mL)		Activity (U/mL)		Activity (U/mL)		Average

				0.01		0.8929		0.8945		0.8819		0.3078		0.3084		0.3041		0.3067

				0.03		0.9419		0.943		0.9413		0.3247		0.3251		0.3245		0.3247

				0.05		0.9532		0.9505		0.9488		0.3286		0.3277		0.3271		0.3278

				0.07		0.9594		0.9587		0.9567		0.3308		0.3305		0.3298		0.3303

				0.09		0.9546		0.9536		0.951		0.3291		0.3288		0.3279		0.3286

		iii.		Ionic strength (M)		Initial Protein		Initial Enzyme		Total Recovery				sp i		Specific Activity		Purity (Fold)		Yield (%)

						(mg)		(Units)		Protein (mg)		Enzyme (Units)

				0.01		0.684		0.3193		0.1162		0.3067		0.4668		2.6394		5.6541		96.0539

				0.03		0.969		0.326		0.0684		0.3247		0.3364		4.7471		14.1102		99.6012

				0.05		1.0115		0.3303		0.2937		0.3278		0.3265		1.1161		3.4179		99.2431

				0.07		1.044		0.3314		0.2463		0.3303		0.3174		1.3410		4.2247		99.6681

				0.09		0.9805		0.3293		0.0169		0.3286		0.3358		19.4438		57.8944		99.7874

				Ionic Strength (M)		Enzyme (U)		Protein (mg/ml)		Purity (Fold)

				0.01		0.3067		0.1162		0.3789

				0.03		0.3247		0.0684		0.2107

				0.05		0.3278		0.2937		0.8960

				0.07		0.3303		0.2463		0.7457

				0.09		0.3286		0.0169		0.0514

		Adsorption

				Ionic Strength (M)		Initial Abs (595nm)		Final Abs (595nm)		Initial Conc (mg/ml)		Final Conc (mg/ml)		Adsorption Capacity (mg/cm2)

				0.01		0.684		0.1031		5.2566		0.1162

				0.03		0.969		0.0977		7.7788		0.0684

				0.05		1.0115		0.1232		8.1549		0.2938

				0.07		1.044		0.1178		8.4425		0.2463

				0.09		0.9805		0.0919		7.8805		0.0171
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		2. Desorption

		a) Displacing Salt

				i. Total Protein Data

				Type of Salt		Abs (595 nm)		Abs (595 nm)		Abs (595 nm)		Total Protein (mg/mL		Total Protein (mg/mL		Total Protein (mg/mL		Average

				CaCl2		0.1649		0.1631		0.1659		0.5856		0.5683		0.5952		0.5830

				KCl		0.1674		0.1705		0.1749		0.6096		0.6394		0.6817		0.6436

				MgCl2		0.1657		0.1646		0.1638		0.5933		0.5827		0.5750		0.5837

				NaCl		0.1743		0.1761		0.1703		0.6760		0.6933		0.6375		0.6689

				ii. Enzyme Activity Data

				Type of Salt		Abs (450 nm)		Abs (450 nm)		Abs (450 nm)		Activity (U/mL)		Activity (U/mL)		Activity (U/mL)		Average

				CaCl2		1.1162		1.112		1.1082		0.3849		0.3834		0.3821		0.3835

				KCl		1.1239		1.1301		1.1261		0.3876		0.3897		0.3883		0.3885

				MgCl2		1.1291		1.1228		1.1256		0.3893		0.3872		0.3881		0.3882

				NaCl		1.1274		1.1367		1.1323		0.3888		0.3920		0.3904		0.3904

		iii.		Type of Salt		Initial Protein		Initial Enzyme		Total Recovery				sp i		Specific Activity		Purity (Fold)		Yield (%)

						(mg)		(Units)		Protein (mg)		Enzyme (Units)

				CaCl2		0.7903		0.3871		0.583		0.3835		0.4898		0.6578		1.3430		99.0700

				KCl		0.9144		0.3906		0.6436		0.3885		0.4272		0.6036		1.4131		99.4624

				MgCl2		0.8596		0.3893		0.5837		0.3882		0.4529		0.6651		1.4685		99.7174

				NaCl		1.0442		0.3928		0.6689		0.3904		0.3762		0.5836		1.5515		99.3890

				Type of Salt		Enzyme (U)		Protein (mg/ml)		Purity (Fold)

				CaCl2		0.3835		0.583		99.0700

				KCl		0.3885		0.6436		99.4624

				MgCl2		0.3882		0.5837		99.7174

				NaCl		0.3904		0.6689		99.3890

		Adsorption

				Type of Salt		Initial Abs (595nm)		Final Abs (595nm)		Initial Conc (mg/ml)		Final Conc (mg/ml)		Adsorption Capacity (mg/cm2)

				CaCl2		0.7903		0.1646		0.2334		0.6605

				KCl		0.9144		0.1709		0.2748		0.7162

				MgCl2		0.8596		0.1647		0.2565		0.6611

				NaCl		1.0442		0.1736		0.3181		0.7395
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		b) Elution pH

				i. Total Protein Data

				pH of Elution		Abs (595 nm)		Abs (595 nm)		Abs (595 nm)		Total Protein (mg/mL		Total Protein (mg/mL		Total Protein (mg/mL		Average

				3		0.1376		0.1405		0.1411		0.3231		0.3510		0.3567		0.3436

				5		0.1514		0.1521		0.1535		0.4558		0.4625		0.4760		0.4647

				7		0.1576		0.158		0.1596		0.5154		0.5192		0.5346		0.5231

				9		0.1646		0.163		0.1679		0.5827		0.5673		0.6144		0.5881

				11		0.1563		0.159		0.1601		0.5029		0.5288		0.5394		0.5237

				ii. Enzyme Activity Data

				pH of Elution		Abs (450 nm)		Abs (450 nm)		Abs (450 nm)		Activity (U/mL)		Activity (U/mL)		Activity (U/mL)		Average

				3		1.1125		1.1123		1.1094		0.3836		0.3836		0.3826		0.3832

				5		1.1138		1.1266		1.1169		0.3841		0.3885		0.3851		0.3859

				7		1.113		1.1252		1.1201		0.3838		0.3880		0.3862		0.3860

				9		1.1289		1.1266		1.1259		0.3893		0.3885		0.3882		0.3887

				11		1.1257		1.1158		1.1		0.3882		0.3848		0.3793		0.3841

		iii.		pH of Elution		Initial Protein		Initial Enzyme		Total Recovery				sp i		Specific Activity		Purity (Fold)		Yield (%)

						(mg)		(Units)		Protein (mg)		Enzyme (Units)

				3		0.9721		0.3923		0.3436		0.3832		0.4036		1.1153		2.7635		97.6803

				5		0.9721		0.3923		0.4647		0.3859		0.4036		0.8304		2.0578		98.3686

				7		0.9721		0.3923		0.5231		0.386		0.4036		0.7379		1.8285		98.3941

				9		0.9721		0.3923		0.5881		0.3887		0.4036		0.6609		1.6378		99.0823

				11		0.9721		0.3923		0.5237		0.3841		0.4036		0.7334		1.8174		97.9098

				pH of Elution		Enzyme (U)		Protein (mg/ml)		Purity (Fold)

				3		0.3832		0.3436		97.6803

				5		0.3859		0.4647		98.3686

				7		0.386		0.5231		98.3941

				9		0.3887		0.5881		99.0823

				11		0.3841		0.5237		97.9098

		Adsorption

				pH of Elution		Initial Abs (595nm)		Final Abs (595nm)		Initial Conc (mg/ml)		Final Conc (mg/ml)		Adsorption Capacity (mg/cm2)

				3		0.9721		0.1397		7.8062		0.4401

				5		0.9721		0.1523		7.8062		0.5516

				7		0.9721		0.1584		7.8062		0.6053

				9		0.9721		0.1652		7.8062		0.6652

				11		0.9721		0.1585		7.8062		0.6059
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		a) pH 7

				Concentration		Abs

				0		0.0905

				0.1		0.1014

				0.2		0.1135

				0.3		0.1264

				0.4		0.1354

				0.5		0.1484

				0.6		0.158

		STANDARD PH 7 IS 0.05

		Concentration		Abs
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		Concentration		Abs
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		Result

		Adsorption

		a) Column Capacity																		d) pH

		Column Capacity (ml)		Initial Abs  (563 nm)		Final Abs (563 nm)		Initial Conc (mg/mL)		Final Conc (mg/mL)		Adsorption Capacity (mg/cm2)								pH		Initial Abs  (563 nm)		Final Abs (563 nm)		Initial Conc (mg/mL)		Final Conc (mg/mL)		Adsorption Capacity (mg/cm2)

		1		0.1872		0.1846														3		0.1908		0.1841

		3		0.1817		0.178														5		0.1969		0.1866

		5		0.1885		0.1851														7		0.2027		0.1647

		7		0.191		0.1777														9		0.1983		0.187

		9		0.1929		0.1873														11		0.1987		0.1931

		b) [CEW]																		e) Ionic strength

		Conc of CEW (mg/mL)		Initial Abs  (563 nm)		Final Abs (563 nm)		Initial Conc (mg/mL)		Final Conc (mg/mL)		Adsorption Capacity (mg/cm2)								Ionic Strength (M)		Initial Abs  (563 nm)		Final Abs (563 nm)		Initial Conc (mg/mL)		Final Conc (mg/mL)		Adsorption Capacity (mg/cm2)

		5		0.1799		0.1664														0.01		0.1795		0.1641

		10		0.1874		0.1742														0.03		0.1964		0.1826

		15		0.1933		0.1828														0.05		0.1976		0.1811

		20		0.2008		0.1858														0.07		0.1974		0.181

		25		0.1973		0.1884														0.09		0.1972		0.1859

		c) Loading Capacity																		Desorption

																				a) Displacing salt

		Loading Capacity (ml)		Initial Abs  (563 nm)		Final Abs (563 nm)		Initial Conc (mg/mL)		Final Conc (mg/mL)		Adsorption Capacity (mg/cm2)								Type of Salt		Initial Abs  (563 nm)		Final Abs (563 nm)		Initial Conc (mg/mL)		Final Conc (mg/mL)		Adsorption Capacity (mg/cm2)

		50		0.1995		0.1852														CaCl2		0.1981		0.1866

		100		0.1986		0.1873														KCl		0.1959		0.1847

		150		0.1967		0.1842														MgCl2		0.1969		0.1894

		200		0.193		0.1818														NaCl		0.2052		0.1894

		250		0.1954		0.1895





				i. Total Protein Data

				Type of Salt		Abs (563 nm)		Abs (563 nm)		Abs (563 nm)		Total Protein (mg/mL		Total Protein (mg/mL		Total Protein (mg/mL		Average

				CaCl2		0.1235		0.1212		0.114

				KCl		0.1687		0.1616		0.1658

				MgCl2		0.1264		0.12		0.1194

				NaCl		0.1554		0.1577		0.1584

				ii. Enzyme Activity Data

				Type of Salt		Abs (563 nm)		Abs (563 nm)		Abs (563 nm)		Activity (U/mL)		Activity (U/mL)		Activity (U/mL)		Average

				CaCl2		0.0091		0.0026		0.0068		0.0303		0.0086		0.0227		0.0205

				KCl		0.0077		0.0042		0.0056		0.0257		0.014		0.0187		0.0195

				MgCl2		0.0111		0.0005		0.003		0.037		0.0016		0.01		0.0162

				NaCl		0.0042		0.0023		0.0032		0.014		0.0077		0.011		0.0109
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