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Table 2. Iodine assays
Reagents

Volume (mL)


Sample
Water
Total
a
Blank
-
1.6
1.6
b
Glucose standard (1.0 mg/mL)
0.6
1.0
1.6
c
Starch standard (0.10 mg/mL)
0.6
1.0
1.6
d
Initial starch/glucose mixture
0.1
1.5
1.6
e
Final internal solution
0.1
1.5
1.6
f
Final external solution
0.6
1.0
1.6
g
Each fraction
0.6
1.0
1.6

Table 1. Glucose oxidase assays
Reagents

Volume (mL)


Sample
Water
Total
a
Blank
-
1.6
0.6
b
Glucose standard (1.0 mg/mL)
0.6
-
0.6
c
Starch standard (0.10 mg/mL)
0.6
-
0.6
d
Initial starch/glucose mixture
0.025
0.575
0.6
e
Final internal solution
0.12
0.48
0.6
f
Final external solution
0.6
-
0.6
g
Each fraction
0.6
-
0.6




Overall purpose of the experiments; 0/5

R1: (12/17)
Dialysis
   R1. From the absorbance readings of experiments 3 and 4 estimate the glucose and starch content of the two dialysis compartments at both the initial and the end point of the dialysis. Present your results as in Table 3, below. Show an example of calculations for both. Write down a brief (not more than 10 lines) analysis of your data.

From these results, it is shown that when the dialysis bag was placed in the external solution, its contents began to diffuse through the semi-permeable membrane. The data shows a final external concentration of 1.113g/L of glucose (about 5%of the initial concentration), but only 0.05g/L of starch (about 0.5% of the initial concentration). This shows that the glucose was much more inclined to permeate the membrane. From this data one is inclined to suggest that the starch molecules are likely larger than the glucose molecules, so as to diffuse in much smaller quantities.
Missing details in observations (-2)

Sample Calculation

Concentration of glucose

Ab/cb=Ad/cd  cb = 1g/L  Ab = 0.383-0.011  Ad = 0.749-0.011

0.372/1g/L= 0.738/(0.025/0.6)cd
cd= [(0.738)/(0.025/0.6)]/(0.372/1g/L)
cd=47.6129g/L

Concentration of starch

Ac/cc=Ad/(0.1/1.6)cd 		Ac = 0.408-0.005

(0.403/0.1g/L)=0.685/(0.1/0.6)cd
cd=1.02g/L

Mass
mass of glucose in internal solution at time t=0
m=cv
m=(47.61g/L)(10mL)(1L/1000mL)(1000mg/1g)
m=476.1mgTable 3: Dialysis results
t (min)
Glucose
Starch

A420 Internal Solution
Correc-ted adsorb-ance 
c1 (g/L)
m1 (mg)
A420 External Solution
Correc-ted adsorb-ance 
c2 (g/L)
m2 (mg)
A600 Internal Solution
Correc-ted adsorb-ance 
c1  (g/L)
m1 (mg)
A600 External Solution
Correc-ted adsorb-ance 
c2 (g/L)
m2 (mg)
0
0.749
0.738
47.61
476.1
—
—
0
0
0.696
0.685
1.020
10.20
—
—
0
0
45
1.567
1.556
20.91
209.1
0.425
0.414
1.113
222.6
0.674
0.663
0.987
9.87
0.013
0.002
0.05
10



Missing Table Caption (-3)

(6/7)R2. Using equation [5], estimate the glucose concentration at the equilibrium.


Ceq	= c0α/(1+α) = c0V1/(V1+V2)			α=V1/V2,   V1=10mL, V2=200mL
	=(47.61g/mL)(10mL)/(210mL)		=10mL/200mL
	=2.267g/mL					=0.05
Concluding statement?


(11/12)R3. From the final value of c1 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.

(c1-ceq)(1+α)=c0e- t
(20.91g/mL-2.267g/mL)(1+0.05)=(47.61g/mL)(e- (45))
=0.0219
=2(1+α)D’/r
0.0219=2(1+0.05)D’/(1.6cm/2)
D’=0.008343

Concluding statement?


Gel filtration

( 7/17.5)R4. Summarize your quantitative results from steps 17 and 20 in the following table (Table 4). Provide your full calculation details for one fraction.

Missing table? Missing table caption/Title (-6.5) – Table should be in this section of your report. 

Sample Calculation

Calculation of elution Volume (-2)

Concentration of glucose

Ab/cb=Ag/cg  cb = 1g/L  Ab = 0.383-0.011  Fraction 1 Ag = 0.022-0.011

0.372/1g/L= 0.011/cd
cg= (0.011)/(0.372/1g/L) – your equation is not arranged properly. (-1)
cg=0.02957 g/L

Mass

m=cv
m=(0.0296g/L)(3.9mL)(1000mg/g)(1L/1000mL)
m=0.155mg

Concentration of starch

Ac/cc=Ag/cg  cb = 0.1g/L  Ac = 0.408-0.005  Fraction 1 Ag = 0.038-0.005

0.403/0.1g/L= 0.033/cd
cg= (0.011)/(0.372/1g/L) This seems copied from the glucose calculation (-1)
cg=0.0082 g/L0.0

Mass

m=cv
m=(0.0082g/L)(3.9mL)(1000mg/g)(1L/1000mL)
m=0.032mg

(4.25/16)R5. Plot the concentrations of glucose and starch from Table 4 against the elution volume. How many peaks do you observe for glucose and for starch? Is that what you expected Explain.


Missing graph caption; (-4.5)Table 4: Column elution results
Fraction
Glucose
Starch
#
Elution Vol. (mL)
A420
Corrected adsorbance 
c (g/L)
Mass (mg)
A600
Corrected adsorbance 
c (g/L)
Mass (mg)
1
3.9
0.022
0.011
0.0296
0.115
0.038
0.033
0.0082
0.032
2
7.8
0.014
0.003
0.00806
0.031
0.021
0.016
0.00397
0.015
3
11.7
0.017
0.006
0.01613
0.063
0.017
0.012
0.00298
0.012
4
15.6
0.033
0.022
0.05914
0.231
0.072
0.067
0.0167
0.007
5
19.5
0.015
0.004
0.01075
0.042
0.302
0.297
0.0737
0.287
6
23.4
0.047
0.036
0.09677
0.377
0.037
0.032
0.00794
0.031
7
27.3
0.438
0.427
1.14785
4.477
0.005
0
0
0
8
31.2
0.690
0.679
1.82527
7.119
0.026
0.021
0.00521
0.020
9
35.1
0.424
0.413
1.11022
4.340
0.028
0.023
0.00571
0.022
10
39.0
0.139
0.128
0.34409
1.342
0.007
0.002
0.0005
0.002
11
42.9
0.033
0.022
0.05914
0.231
0.020
0.015
0.00372
0.014
12
46.8
0.010
-0.001
≈ 0
0
0.006
0.001
0.000242
0.0092
13
50.7
0.008
-0.003
≈ 0
0
0.007
0.002
0.000248
0.0097
14
54.6
0.000
-0.011
≈ 0
0
0.023
0.018
0.00447
0.017
15
58.5
0.003
-0.008
≈ 0
0
0.017
0.012
0.00298
0.012


Graph missing details: (-2.25)
These graphs show what was expected from the tests. Logically, most of the glucose or starch (one starch molecule being the same size as another starch molecule etc.) will have eluted through the tube at the same time, and will result in one clear spike per type of molecule. The starch peak happens before the glucose peak because the starch has reached the end of the gel tube before the glucose has. This is because the starch is larger and does not elute through the beads in the column, it instead passes around them, saving time and reaching the end at an earlier fraction.
Missing observation details: (-5) Further explain details from these graphs and provide more details of what was expected. 

(9.5/10.5)R6. Calculate the average distribution coefficient (Kav) of the starch and glucose? Is it what was expected? Explain.

Glucose
							Vt=(d/2)2h		eluted volume with
Kav 	= (Ve-Vo)/(Vt-Vo)				= (0.5)245cm		max concentration
	=(31.2mL-15mL)/(35.34cm3-15mL)		=35.34cm3		31.2mL
	=0.796



Starch
							Vt= (d/2)2h		Eluted volume with
Kav 	= (Ve-Vo)/(Vt-Vo)				= (0.5)245cm		max concentration
	=(23.4mL-15mL)/(35.34cm3-15mL)		=35.34cm3		23.4mL
	=0.413
peak was at 19.5mL for this data set. (-1)
These results are as expected. Firstly, results between 0 and 1 were expected, therefore these are plausible results. Second, we expect a larger Kav value for a smaller molecule, and therefore a smaller Kav value for a larger molecule (because the volume required to elute it is smaller). The results attained are in accordance with the conclusion of the dialysis experiment (first question), indicating that the starch molecules are larger than the glucose molecules.

(12/12)R7. Estimate the recovery yield (%) of your column for (1) glucose and (2) starch (an example of recovery yield is presented in Appendix C3). 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.

Glucose

Experimental yield = (0.115mg+0.031mg+0.063mg+0.231mg+0.042mg+0.377mg+4.477mg+7.119mg+4.340mg+1.342mg+0.231mg)
			=18.368mg

Theoretical yield =(47.61g/L)(0.0005L)(1000mg/g)
			=23.805mg

Recovery yield = experimental value/theoretical value • 100%
		 =18.368mg/23.805mg •100%
		 =77.16%

Starch

Experimental yield = 0.4899

Theoretical yield = (1.020g/L)(0.0005L)(1000mg/g)
		   =0.51

Recovery yield = experimental value/theoretical value • 100%
		 =0.4899mg/0.510mg •100%
		 =96.06%

These results show that more of the starch got all the way through the chromatography column than the glucose, supporting the notion that the starch is bigger than the glucose, and flows through the column more quickly. One way to increase the yield would be to increase the number of fractions, so that all of the solution has a chance to flow all the way through the column. One source of error is solution left behind in residue when “filling” the column, having less solution than used in calculation would result in a lower yield. Another source is contamination on the dialysis tube affecting its permeability.\\


Writing skills: 3/3


Total 64.75

Your calculations were well done!
You lost several marks because captions were missing. Ensure you include capitons for all tables and graphs. You forgot to include a purpose for these experiments and concluding statements for several of the questions. 
Make sure you review your document before submitting as one of your tables was not in the proper location
Concentration Vs Elution
Glucose	3.9	7.8	11.7	15.6	19.5	23.4	27.3	31.2	35.1	39.0	42.9	46.8	50.7	54.6	58.5	0.0296	0.00806	0.01613	0.05914	0.01075	0.09677	1.14785	1.82527	1.11022	0.34409	0.05914	0.0	0.0	0.0	0.0	Starch	3.9	7.8	11.7	15.6	19.5	23.4	27.3	31.2	35.1	39.0	42.9	46.8	50.7	54.6	58.5	
Concentration


Concentration Vs Elution
Glucose	3.9	7.8	11.7	15.6	19.5	23.4	27.3	31.2	35.1	39.0	42.9	46.8	50.7	54.6	58.5	Starch	3.9	7.8	11.7	15.6	19.5	23.4	27.3	31.2	35.1	39.0	42.9	46.8	50.7	54.6	58.5	0.0082	0.00397	0.00298	0.0167	0.0737	0.00794	0.0	0.00521	0.00571	0.0005	0.00372	0.000242	0.000248	0.00447	0.00298	
Concentration



