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Purpose of the experiments: One short paragraph (maximum 10 lines) describing the goals of the experiments. Description of the goals will account for 5 marks of the report final mark.
The purpose of the experiment was to use several techniques, such as dialysis and gel filtration in order to identify certain distinctive properties of common carbohydrates. Properties such as molecular weight were used to separate polymers from monomers of carbohydrates. Various colorimetric assays, including an iodine reaction and glucose oxidase reaction were used to calculate concentration levels of the various carbohydrates. The kinetics of diffusion were also demonstrated through a dialysis membrane and simple calculations (Beer’s Law) were used in order to quantify absorbance and concentration ratios. 
Results and discussion
R1.
Table 1. Dialysis Results 
	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
	0.561
	43.5
	435
	-----
	0
	0
	0.613
	0.97
	9.7
	-----
	0
	0

	56
	0.987
	16.0
	160
	0.365
	1.18
	236
	0.553
	0.88
	8.8
	0.053
	0.014
	2.8



Glucose Calculations
Ab = 0.464
Ad = 0.561
Cb = 1.5mg/mL = 1.5g/L


cd = 43.5g/L
Therefore, the concentration of glucose in the initial solution was 43.5g/L

m=(43.5g/L)(0.01L)
m= 0.435g = 435mg
Therefore the mass of glucose in the initial solution was 435mg

Iodine calculations


cd = 0.97g/L
Therefore the concentration of starch in the initial solution was 0.97g/L

m=(0.97g/L)(0.01L)
m=0.0097g=9.7mg
Therefore the mass of the starch in the initial solution was 9.7mg

Analysis
At the initial point of the dialysis, the outer compartment contained only distilled water the volume within the membrane contained the initial starch/glucose mixture. The membrane allowed any molecules below the molecular weight cut-off to pass freely through the membrane. In this experiment, glucose, being a relatively small molecule was able to pass through the membrane whereas the starch molecules could not. As the dialysis progressed, the glucose molecules began to diffuse down the concentration gradient though the membrane in order to reach equilibrium between the internal and external solutions. For this reason, the glucose concentration in the final external solution was higher while the starch concentration in the external solution did not increase. 

R2. 
V1 = 10mL = 0.01L
V2 = 200mL = 0.2L
 = V1/V2
 = 0.05
co = 43.5


ceq =2.1g/L

Therefore, the concentration at equilibrium would be 2.1g/L

R3. From the final value of c1inside the at end point and using equations [2] and [4], estimate the apparent diffusion coefficient D’ (cm/min) of glucose across the dialysis membrane in your experimental conditions. Show your calculations.
C0 = 43.5g/L
C1 = 16.0g/L
ceq = 2.1g/L
V1 = 0.01L
V2 = 0.2L
R = 0.8cm

c0e-βt  = (c1 - ceq)(1 + V1/V2)  
43.5g/Le-β(56) = (16.0g/L-2.1g/L)(1+0.010L/0.200L) 
43.5e-β(56) =14.6  
β = -(ln0.336)/56 
= 0.019 min-1
Therefore  β (time coefficient)  is 0.019 min-1

 β = 2(1+V1/V2)D’/r
D’ = β(r)/2(1+V1/V2)
D’ = (0.019)(0.8)/[2(1+0.05)]
D’ = 0.007
Therefore the diffusion coefficient of glucose across the membrane in the dialysis experiment was 0.007cm/min

R.4 
Table 2: Column elution results
	Fraction
	Glucose
	Starch

	#
	Elution Vol. (mL)
	A420
	c
(g/L)
	Mass
(mg)
	A600
	c
(g/L)
	Mass
(mg)

	1
	3.30
	0.003
	0.0097
	0.032
	0.019
	0.005
	0.017

	2
	3.30
	0.000
	0.00
	0.00
	0.020
	0.005
	0.017

	3
	3.30
	0.013
	0.042
	0.14
	0.044
	0.012
	0.0040

	4
	3.30
	0.017
	0.055
	0.18
	0.212
	0.056
	0.18

	5
	3.30
	0.032
	0.10
	0.34
	0.218
	0.057
	0.19

	6
	3.30
	0.053
	0.17
	0.57
	0.038
	0.010
	0.033

	7
	3.30
	0.0266
	0.86
	2.8
	0.028
	0.007
	0.024

	8
	3.30
	0.490
	1.58
	5.23
	0.021
	0.006
	0.018

	9
	3.30
	0.428
	1.38
	4.57
	0.034
	0.009
	0.030

	10
	3.30
	0.107
	0.35
	1.14
	0.023
	0.006
	0.020

	11
	3.30
	0.038
	0.12
	0.41
	0.019
	0.005
	0.017

	12
	3.30
	0.033
	0.11
	0.35
	0.025
	0.007
	0.022

	13
	3.30
	0.038
	0.12
	0.35
	0.020
	0.005
	0.017

	14
	3.30
	0.012
	0.039
	0.13
	0.028
	0.007
	0.024

	15
	3.30
	0.032
	0.10
	0.34
	0.015
	0.004
	0.013



Calculations
Glucose Calculations
Ab = 0.464
Ad = 0.561
Cb = 1.5mg/mL = 1.5g/L


cd = 0.0097g/L
Therefore, the concentration of glucose in fraction 1 was 0.0097g/L

m=(0.0097g/L)(0.0033L)*1000
m= 0.032mg
Therefore the mass of glucose in fraction 1 was 0.032mg

Iodine calculations


cd = 0.0050
Therefore the concentration of starch in the fraction 1 was 0.0050g/L

m=(0.0050g/L)(0.0033L)*1000
m=0.017mg
Therefore the mass of the starch in the fraction 1 was 0.017mg

R5. 

Figure 1. The concentration of glucose against the elution volume during gel filtration. Time of filtration was 40 minutes and dispensed into 15 fractions


Figure 2. The concentration of starch against the elution volume during gel filtration. Time of filtration was 40 minutes and dispensed into 15 fractions.

One peak was observed for both glucose and starch. This outcome was expected. As the sample was applied to the column of hydrated beads with specific sized pores, any molecules smaller than the pore size were able to enter the beads, greatly reducing their speed as they travel down the column. The larger molecules did not enter the beads and thus, travelled down the column at a faster rate. This equates to the larger molecules being eluted in earlier fractions and smaller molecules being eluted in later fractions. In this laboratory, glucose and starch were the molecules travelling through the column. Due to the larger size of starch, it was unable to enter the pores of the beads. The glucose however, was small enough to enter the beads. This resulted in the expected outcome of the starch molecules being eluted in earlier fractions than the glucose molecules. 
R6. Calculate the average distribution coefficient (Kav) of the starch and glucose? Is it what was expected? Explain.
d= 1cm 
h= 45.2cm
  
            
 35.5mL
Therefore the volume of the column is 35.5mL

Glucose calculation
V0 = 15mL
Ve = 26.4mL




Starch calculation
V0 = 15mL
Ve = 16.5mL



Therefore, the Kav of glucose is 0.073 and the Kav 0.56

Dextran blue is used to calculate V0 as it is a large enough molecule that it is unable to penetrate the pores of the hydrated bead. If Ve is larger than V0 then it will have a Kav that is greater than 0 but less than 1. A larger Kav value indicates a smaller molecule. Since starch is a larger molecule, it was expected to have a small Kav value and the smaller molecules of glucose were predicted to have a larger Kav. For this reason, the results aligned with the expectations. 

R7. Estimate the recovery yield (%) of your column for (1) glucose and (2) starch. Provide your full calculation details. What can you conclude from those two recovery yields assuming that in optimal conditions the recovery yield should be close to 100%? Provide two sources of error.
V=0.5mL
cs = 0.97mg/mL
cg = 43.5mg/L

mglucose theoretical = cg(V)
mglucose theoretical = (43.5mg/L)(0.5mL)
mglucose theoretical = 21mg

mstarch theoretical = cs(V)
mstarch theoretical = (0.97mg/L)(0.5mL)
mstarch theoretical = 0.45mg

mglucose observed =  ∑mfraction
mglucose observed =  17mg

mstarch observed = ∑mfraction 
mstarch observed = 0.63mg


Recovery yield glucose

Recovery yield = [(mobserved)/( mtheoretical)] * 100%
Recovery yield = [(17mg)/(21mg)] * 100%
Recovery yield = 81%

Recovery yield starch

Recovery yield = [(mobserved)/(m theoretical)] * 100%
Recovery yield = [(0.63mg)/(0.45mg)] * 100%
Recovery yield = 140%

Therefore the recovery yield for glucose is 81% and the recovery yield for starch is 140%
Some sources of error in the experiment include the fact that at one point in the experiment the tubing came loose, spilling some of the factionning samples onto the desk. Another source of error included the fact that not all of the 0.5mL of glucose/starch mixture was added into the beaded column as the stopcock was closed before all of the solution could pass into the tubing. Finally, the spectrophotometer readings could have been varied from misreading or any fingerprints or dirt on the outside of test tube. 
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