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Purpose
The purpose of this lab was to learn and analyze the properties of monosaccharides (glucose) 
and polysaccharides (starch) as learn techniques commonly used to study them such as dialysis. Dialysis 
is a simple and commonly used way of separating smaller molecules such as glucose from large 
polymers such as starch. This is done by diffusion against a semipermeable membrane. Gel filtration 
takes advantage of this to separate two compounds of different sizes by having them travel down a 
column filled with semi-permeable beads. The smaller molecules get trapped in the beads, slowing them 
down while the larger molecules travel around the beads unhindered. This lab also involved different 
methods of selective sugar staining. The newly colored solutions absorbances were then measured so 
estimation about their concentrations could be made. 




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
	0.885
	92.75
	927.5
	N/A 
	0
	0
	0.631
	0.79
	7.9
	N/A
	0
	0

	45
	0.932
	20.35
	203.5
	0.538
	2.34
	467.2
	0.665
	0.81
	8.1
	0
	0
	0


Table 1. Table of results for assays taken from a 45-mL dialysis of 1mL starch:glucose mixture. Absorbances taken on spectrophotometer were 420 and 600 respectively. Glucose standard concentration was 1.0mg/mL and starch standard was 0.1mg/mL	Comment by Curtis Walton: caption goes above table 

missing key info -1
Analysis:
As dialysis occurs glucose molecules diffuse out of the semi permeable membrane. Had this diffusion gone to completion, the concentration would have been equal in both the internal and external solution. Seeing as how this wasn’t the case, our solution most likely needed more time to reach equilibrium. Our starch solutions internal concentration didn’t change at all, which was to be expected due to its larger molecular size. The fact had a larger internal concentration after 45 minutes had passed most likely just to due inaccuracy of our measurements. 	Comment by Curtis Walton: -1
Calculations:
t=0 sample:
Final absorbance of glucose(1.0mg/mL)(Ab)
a - for blank
i - for glucose standard
Ab = Ai –Aa = 0.223-(-0.003) = 0.229

Calculating glucose C1 (Cd)


Calculating initial mass of glucose in dialysis bag(m1)
Vint – interval volume of initial mixture

t=45 samples:
Calculating C1 (Ce)


Calculating final internal mass of glucose in dialysis bag(m1)
Vint – interval volume of initial mixture

External concentration of glucose (Cf=C2)


Calculating final external mass of glucose in dialysis bag(m2)
Vint – interval volume of initial mixture

t=0 for starch:
Calculating starch C1 (Cd)


m1 calculation

t=45 for starch:
Calculating starch C1 (Cd)


m1 calculation


C2 external calculation


Note: negative value most likely due to error in measurements. However external starch concentration was very low nonetheless (Sample had no streaks of blue in it).
Since cf = 0 m2 external will also equal 0.
R2.
 

Glucose is at equilibrium when at a concentration of 4.417g/L.
R3.






The diffusion coefficient of glucose is 0.0145cm/min.























R4.                                     Table 4: Column elution results
	Fraction
	Glucose
	Starch

	#
	Elution Vol. (mL)
	A420
	C1 (g/L)
	m (mg)
	A600 
	c1 (g/L)
	m1 (mg)

	1
	4.0
	0.012
	0.053097
	0.212389
	0.028
	0.005858
	0.023431

	2
	8.0
	0.016
	0.070796
	0.283186
	0.019
	0.003975
	0.0159

	3
	12.0
	0.005
	0.022124
	0.088496
	0.16
	0.033473
	0.133891

	4
	16.0
	0.052
	0.230088
	0.920354
	0.211
	0.044142
	0.176569

	5
	20.0
	0.05
	0.221239
	0.884956
	0.175
	0.036611
	0.146444

	6
	24.0
	0.158
	0.699115
	2.79646
	0.106
	0.022176
	0.088703

	7
	28.0
	0.361
	1.597345
	6.389381
	1.36
	0.284519
	1.138075

	8
	32.0
	0.464
	2.053097
	8.212389
	0.008
	0.001674
	0.006695

	9
	36.0
	0.265
	1.172566
	4.690265
	0.032
	0.006695
	0.026778

	10
	40.0
	0.038
	0.168142
	0.672566
	0.163
	0.0341
	0.136402

	11
	44.0
	0
	0
	0
	0
	0
	0

	12
	48.0
	0.035
	0.154867
	0.619469
	0.045
	0.009414
	0.037657

	13
	52.0
	0
	0
	0
	0.049
	0.010251
	0.041004

	14
	56.0
	0.161
	0.712389
	2.849558
	0.022
	0.004603
	0.01841

	15
	60.0
	0.022
	0.097345
	0.389381
	0
	0
	0


Table 4. Results of a sephadex gel of 0.5mL glucose and starch solution. The average volume per fraction was 4.0mL. Absorbencies were measured by glucose oxidase and iodine staining and spectrophotometers. Absorbencies were set to 420nm and 600nm for glucose(1.0mg/mL) and starch(0.1mg/mL) respectively. 	Comment by Curtis Walton: caption above table 


Sample calculation for fraction 6:
Average fraction Volume:

Elution Volume calculation: 

Glucose:
Absorbance Value:

C7 calculation:

158(1.0mg/ml)/0.226 = 0.699mg/mL = 0.699g/L
m6 calculation:

Starch:
Absorbance Value:

C7 calculation:

106(0.10mg/ml)/0.478 = 0.022mg/mL = 0.022g/L
m6 calculation:





R5.
Figure 1: Column elution results
	Comment by Curtis Walton: 2 y axis to scale starch properly -1
Figure 1. Plotted results of a sephadex gel of 0.5mL glucose and starch solution. The average volume per fraction was 4.0mL. Absorbencies were measured by glucose oxidase and iodine staining and spectrophotometers. Absorbencies were set to 420nm and 600nm for glucose (1.0mg/mL) and starch(0.1mg/mL) respectively. 
Analysis
The starch’s peak was much later into the elution then was expected. Some of it was distributed amond the earlier fractions, however the majority of it let the column at around the same time as glucose. This may have been due to inadequate mixing or poor spectrophotometer measurements. Starch’s main peak is at 28mL. Glucoses primary peak is at 32mL. The void volume can be measured at around 16mL. Glucose has a second peak. This is most likely due to the remaining water molecules(being smaller then glucose) diffusing into the beads, pushing glucose out. 

R6
vt= π (d/2)2h=(1.00/2)2 x 50 = 39.3mL
Glucose:

Starch:


These results also differ from our estimations. While starch has a smaller Kav value, it is still much larger than expected. Starch should a much smaller distribution coefficient then glucose due its size. This result is again due to starch’s peak being much farther down in the fractions then was expected. In general small molecules should have a Kav close to 1 and large molecules should have a Kav close to 0.



R7
Glucose:
Actual mass=29.01mg(Addition of mass of all fractions)
Theoretical mass = cd x 0.5mL = 92.75mg/mL x 0.5mL = 46.375mg
% yield = 29.01mg/46.375mg x 100% = 63% yield
Starch:
Actual mass=0.85mg(Addition of mass of all fractions)
Theoretical mass = cd x 0.5mL = 0.79mg/mL x 0.5mL = 0.395mg
% yield 0.85mg/0.395mg x 100% = 215.2% yield	Comment by Curtis Walton: -2 yields
Note: for starch I assumed the mass of fraction 7 was an error and didn’t add it because its absorbance reading was way too large compared to the other readings. 
Analysis:
The yield for glucose was much lower than expected. This was most likely due to some glucose still being stuck in the semi permeable beads. The 215.2% yield for starch was cleary clear due to an experimental error. Our absorbance measurements were likely higher than they should have been, perhaps due in part to the reflection of the meniscus. 
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