	t (min)
	Glucose
	Starch

	
	A420 Internal solution
	c1
(g/L)
	m1
(mg)
	A420 
External solution
	c2
(g/L)
	m2
(mg)
	A600 Internal solution
	c1
(g/L)
	m1
(mg)
	A600 
External solution
	c2
(g/L)
	m2
(mg)

	0
	0.650
	87.6
	876
	----
	0
	0
	0.426
	0.75
	7.5
	----
	---
	----

	50
	1.310
	36.8
	368
	0.404
	2.27
	454
	0.392
	0.69
	6.9
	0.160
	0.04
	9.4



Glucose concentrations and mass at t=0 min:

Variables: Ab = 0.267, cb = 1.5mg/mL, Ad = 0.650 V1 = 10 mL, c2 = 0 g/L, cd =? m1 =? m2 =?
 






At the beginning of the experiment, the concentration and mass of glucose in the glucose, starch solution is 87.6 g/L and 876.4mg respectively. None was found outside of the dialysis bag.

 
Glucose concentrations and mass at t=50.30 min:

Variables: Ab = 0.267, cb = 1.5 mg/mL, Ae = 1.310, Af = 0.404, V1 = 10 mL, V2 = 200 mL, c2 = 0  ce =? cf =? m1 =? m2 =?














After 50 min, the concentration and mass of glucose inside the dialysis bag is 36.8g/L and 368 mg respectively. Outside of the bag the concentration and mass was 2.27 g/L and 454 mg respectively
Starch concentrations and mass at t=0 min:

Variables: Ac = 0.680, cc = 0.20 mg/mL, Ad = 0.426, V1 = 10 mL, c2 = 0, cd =? m1 =? m2 =?








At the beginning of the experiment, the concentration and mass of starch in the glucose, starch solution is 0.75 g/L and 7.5 mg respectively. None was found outside of the dialysis bag.
Starch concentrations and mass at t=50.30 min:

Variables: Ac = 0.680, cc = 0.20 mg/mL, Ae = 0.392, Af = 0.160, V1 = 10 mL, V2 = 200 mL    c2 = 0  ce =? cf =? m1 =? m2 =?













After 50 min, the concentration and mass of starch inside the dialysis bag is 0.69g/L and 6.9 mg respectively. Outside of the bag the concentration and mass was 0.04 g/L and 9.4 mg respectively.

R2.
Variables:
c0 = 87.6 mg/mL, V1 = 100 mL, V2 = 200 mL, ceq =?



Therefore, the glucose concentration at equilibrium is 4.1 g/L.
R3. 
Finding :

Variables: c1 = 36.8 g/L, ceq = 4.1 g/L, , co = 87.6g/L, t = 50.00 min,  =?







Estimating the diffusion coefficient:

Variables: d =  1.6cm  r = 0.8 cm,  = 0.019 min-1,  = 0.05, D =?





Therefore, the diffusion coefficient across the dialysis membrane is estimated to be 0.00724 cm2/min.
R4.
Table 2: Column elution results of 15 fractions. 
	Fraction
	Glucose
	Starch

	Fraction #
	Elution Volume (mL)
	A420
	  C (g/L)
	Mass (mg)
	A600
	C (g/L)
	Mass (mg)

	1
	4.0
	0
	0
	0
	0.013
	0.0038
	0.015

	2
	8.0
	0
	0
	0
	0.067
	0.0197
	0.0789

	3
	12
	0
	0
	0
	0
	0
	0

	4
	16
	0
	0
	0
	0.222
	0.065
	0.261

	5
	20
	0
	0
	0
	0.124
	0.036
	0.146

	6
	24
	0.169
	0.95
	3.8
	0.002
	0.00059
	0.0024

	7
	28
	0.627
	3.5
	14.1
	0
	0
	0

	8
	32
	0.556
	3.1
	12.5
	0
	0
	0

	9
	36
	0.316
	1.78
	7.1
	0.028
	0.0082
	0.033

	10
	40
	0.109
	0.61
	2.45
	0
	0
	0

	11
	44
	0
	0
	0
	0
	0
	0

	12
	48
	0
	0
	0
	0.002
	0.00059
	0.0024

	13
	52
	0
	0
	0
	0
	0
	0

	14
	56
	0
	0
	0
	0
	0
	0

	15
	60
	0
	0
	0
	0
	0
	0


· Most of the readings were a very small negative number; close to zero, thus these fractions were assumed to be zero as negative absorbance’s are not valid. 
Variables: 
Ab = 0.267, Ac = 0.680, AG6, glucose  = 0.169, AG6, starch = 0.002, cb = 1.5 mg/mL, cc = 0.2 mg/mL, Vavg = 4 mL, cG1, starch =? cG1, glucose =? mG1, glucose =? mG1, starch =?

Calculating elution volume in table:


Glucose concentration and mass in fraction G6:






Starch concentration and mass in fraction G6:







R5. 

Figure 1. Gel filtration chromatography of the varying concentrations of starch and glucose (g/L) plotted against their elution volume (mL). Gel filtration chromatography was preformed with 0.5 mL of glucose, starch solution in teams of two; 15 fractions were collected within a time of 50 minutes. The column was pre-loaded with pre-swollen Sephadex G-25 with a MW (molecular weight) cut-off of 5000 Da in distilled water. After filtration, the average volume in the cylinder was collected and found to be 4mL. The fractions were then collected to be assayed for experiment 3 and 4. Absorbance readings of these 15 fractions allowed for calculation of the concentration of glucose and starch. Absorbance’s measured by the spectrophotometer were at wavelengths of 420 nm for glucose (standard concentration of 1 g/L) and 600 nm for starch (standard concentration of 0.15 g/L).
Analysis:
Illustrated in the graph in is one sharp peak for starch around 16mL and glucose around 28 mL. This is to be expected since glucose is known to be a smaller molecule. The small structure of glucose causes it to elute slower because it would pass through the pores of the beads and be retained by them. Starch is a larger molecule, so it cannot fit through the beads and must go around them to elute out the bottom of the column, thus allowing it to elute much faster. This difference is illustrated in Figure 1, where glucose shows its highest concentration (3.6g/l) at 28mL and starch shows its highest concentration (0.065g/L) at 16mL. The total volume of the cylinder was calculated to be 37.7mL and has a void volume of 15mL; void volume being the space between beads. Since starch eluted at a volume slightly larger than the void volume(16mL), it would mean that starch has been excluded from the inside of the beads and has gone around them instead. Since glucose peaked at a much higher elution volume than the void volume, it is indicative that glucose was in fact able to diffuse into the beads, unlike starch. It should be noted that the additional smaller peak of glucose at 32mL and the two small peaks of starch should not be considered since this was most likely due to experimental or human error. Only two molecules were put into solution, thus there should only be two peaks to analyze. 
R6. 
R7.  
Variables:  d = 1 cm, h = 48 cm, Vo = 15 mL, Ve, glucose =  28mL, Ve, starch = 16 mL, Vt =? Kav =?

Finding the total column volume:

 
Therefore, the total column volume is 37.7 mL.

Kav for glucose:



Kav for starch:


Therefore, the average distribution coefficients for glucose and starch are 0.57 and 0.044 respectively.
The value for the average distribution coefficients calculated is what was expected because both of the values lie within the range . The average distribution coefficient for starch is less than that of glucose, and this makes sense because starch is the much larger molecule and will therefore have a Kav value of closer to 0. 
R7.
Theoretical mass for glucose:

Variables: cd = 87.6 mg/mL, Vi = 0.5 mL, mtheory =?



Experimental mass for glucose:

Variables: mexp =?
Sum up the mass of glucose in each fraction from G1-G15. Values for the masses are found in Table 2.


Recovery yield for glucose:

Variables: mtheory = 43.8 mg, mexp = 39.95 mg, recovery yield =?


Theoretical mass for starch:

Variables: cd = 36.8 mg/mL, Vi = 0.5 mL, mtheory =?


Experimental mass for starch:

Variables: mexp =?
Sum up the mass of starch in each fraction from G1-G15. Values for the masses are found in Table 2.


Recovery yield for starch:

Variables: mtheory = 18.4 mg, mexp = 0.54 mg, recovery yield =?


What I can conclude from the recovery yield calculations is that most of glucose but not all was recovered from the initial starch, glucose solution. This an acceptable recovery since the optimal recovery would be 100%, however there is almost always experimental and human error when doing an experiment that creates loss of material. It would be possible that some glucose did not diffuse from the beads fully and stayed strapped in the column or some of the glucose solution ended up in our starch fraction. For the starch fractions, the recovery yield is very low; close to 0%. This could be the result of a major error since the column was turned off at an incorrect time; the valve was closed for an unknown amount of time, thus collecting all the solution in the column and mixing it, instead of allowing elution. Another source of error could result from glucose mixing with the starch fraction, thus skewing the absorbance results. These two errors could correlate to the undesirable two extra peaks found in Figure 1. 
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