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Purpose
The purpose of this experiment was to test the differences in properties of different carbohydrates. Analytical techniques such as dialysis and gel filtration were used to identify the unique properties of the carbohydrates used in this laboratory. These techniques were used to separate glucose from starch. The starch was a mixture of amylose and amylopectin both of which had a molecular weight greater than 100 000g/mol. The glucose molecule had a molecular weight of 180g/mol. Either iodine or glucose oxidase were used to highlight the solutions that contained predominantly starch or glucose after the separation techniques took place. This technique allowed analysis and confirmation of the size properties of the carbohydrates.

Results and Discussion
R1 
Table 1. Dialysis Results. This table contains the results and values for the initial time and the end time for the separation of glucose from starch. Both the initial and final masses along with concentrations of glucose and starch are found in this table. Further more information on the concentration of a carbohydrate inside the dialysis bag or inside the beaker can be found in this table.
	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
	0.450
	31.68
	316.8
	------
	0
	0
	0.848
	1.43
	14.3
	-------
	0
	0

	46.22
	0.314
	13.86
	138.6
	0.945
	0.314
	184.16
	0.629
	1.058
	10.58
	0.010
	0.0028
	0.56



Sample Calculations
C1=Ab/Cb=Ad/Cd		Cd=Ad*Cb/Ab=(0.450*1.0g/L)/0.341=1.32g/L/(0.025/0.6)=31.6
M1=C1*10ml=31.6mg/ml*10ml= 316.8mg
Therefor the mass for glucose is 316.8mg with a concentration of 31.6mg/ml inside a 10ml dialysis bag.
Analysis of Data
The data presented in this table represents the data collected in this experiment. As shown by the table the glucose leaves the dialysis bag while a majority of the starch remains inside. This is because the starch molecules were too large to go through the pores of the dialysis bag. The glucose was drawn out of the bag to try to reach osmotic equilibrium with the water in the beaker. The final concentration of the glucose inside the bag did not equal the final concentration of glucose outside the bag because not enough time was given for it to fully diffuse. More accurate results could have been obtained if a full four hours was used, just as the lab manual suggested. Some starch managed to leave the dialysis bag, however the absorbance value for the external starch solution falls within the absorbance of the blank reagent (value of 0.025). This means that the error could be associated with the reagents used to show the concentration of starch and not the starch itself.
R2
Alpha= 10ml/200ml=0.05
C0=31.68
Ceq=(31.68mg/ml*0.05)/(1mg/ml+0.05)=1.51mg/ml
Therefor the concentration of glucose at equilibrium is 1.51mg/ml
R3
(C1-Ceq)(1+alpha)=Coe-Beta*t	Beta=2(1+alpha)D/r2
ln((C1-Ceq)(1+alpha))/ Co=lne-Beta*t
ln((C1-Ceq)(1+alpha))/ Co=-Beta*t
(ln((13.68mg/ml-1.51)(1+0.05))/(31.68 mg/ml))(-46.22min)=Beta
Beta=0.01932/min
0.1932=2(1+alpha)D/r2
0.1932*r2/2(1+alpha)=D
0.1932*(0.8cm)2/2(1+0.05)=D
D=0.0588cm2/min
Therefor the diffusion coefficient of glucose across the dialysis membrane is 0.0588 cm2/min.
R4
(C1-Ceq)(1+alpha)=Coe-Beta*t
ln((C1-Ceq)(1+alpha))/ Co=lne-Beta*t
ln((C1-Ceq)(1+alpha))/ Co=-Beta*t
(ln((C1-Ceq)(1+alpha))/ Co)/-Beta=t
(ln((7.5-1.51)(1+0.05))/(31.68))/(-0.01932/min)=t
T=83.69min
Therefor it would take 83.69min for the internal glucose concentration to become 7.5g/L
R5
Table 2. This table represents the concentrations and the masses of glucose and starch obtained during separation via the gel filtration method. This table compares the absorbance values along with the concentration of the two carbohydrates as the elution volume increase. The negative absorbance rates are interpreted as zero values.
	Fraction
	Glucose
	Starch

	#
	Elution Vol (ml)
	A420
	C(g/L)
	Mass (mg)
	A600
	C(g/L)
	Mass(mg)

	1
	3.79
	-0.041
	0.0
	0.0
	0.016
	0.00
	0.00

	2
	7.58
	0.029
	0.09
	0.34
	0.013
	0.00
	0.00

	3
	11.37
	-0.024
	0.0
	0.0
	0.007
	0.00
	0.00

	4
	15.16
	0.008
	0.02
	0.08
	0.185
	0.05
	0.19

	5
	18.95
	-0.041
	0.0
	0.0
	0.229
	0.06
	0.23

	6
	22.74
	-0.024
	0.0
	0.0
	0.013
	0.00
	0.00

	7
	26.53
	0.192
	0.56
	2.12
	0.019
	0.00
	0.00

	8
	30.32
	0.559
	1.64
	6.22
	0.014
	0.00
	0.00

	9
	34.11
	0.411
	1.21
	4.59
	0.007
	0.00
	0.00

	10
	37.9
	0.112
	0.33
	1.25
	0.012
	0.00
	0.00

	11
	41.69
	-0.018
	0.0
	0.0
	0.008
	0.00
	0.00

	12
	45.48
	-0.018
	0.0
	0.0
	0.000
	0.00
	0.00

	13
	49.27
	-0.040
	0.0
	0.0
	0.009
	0.00
	0.00

	14
	53.06
	-0.031
	0.0
	0.0
	0.006
	0.00
	0.00

	15
	56.85
	-0.034
	0.0
	0.0
	0.025
	0.01
	0.03



Ab/Cb=Ag/Cg
Cg=Ag*Cb/Ab
Cg=0.192mg/ml*1.0/0.341mg/ml=0.563mg/ml
Mass=0.05*3.79ml=0.1895mg
Therefor the mass of starch obtained from a concentration value of 0.05 was 0.19mg/ml
Elution volume=fraction #*avg Fraction Volume=1*3.79ml=3.79ml
Therefor the elution volume used 3.79ml.
R6
Figure 1. Concentration vs Elution Volume

Figure 1 represents a comparison of starch and glucose concentration values as the elution increases over time. This graph came from the data obtained during the gel filtration method of separating glucose from starch.
There is one peak present on the starch concentration curve closer to the beginning of the experiment. There is one major peak along with one minor peak present on the glucose concentration curve. The minor glucose peak is unexpected however easily explained. The small peaks data points are within the range of the reagents absorbance values, meaning that it could just be representing the enzyme responsible for making glucose visible and not the glucose itself. The beads used in gel filtration causes the glucose to fall slower so the major peak should come after the starch peak; much like is shown on this graph. The above graph represents what is expected of the concentrations of glucose and starch through gel filtration over time.
R7
Vt=Pi(d/2)2h=pi(1cm/2)2(45.2cm)
Vt=35.5cm
Kav Glucose=(Ve-Vo)/(Vt-Vo)=(1.66ml-15ml)/(35.5ml-15ml)=-0.651
Therefor the Kav of glucose is -0.651
Kav Starch==(Ve-Vo)/(Vt-Vo)=(0.07ml-15ml)/(35.5ml-15ml)=-0.73
Therefor the Kav of starch is -0.651
These values don’t make sense because Kav should be between 0 and 1 however my results are negative. I would expect the starch value to have a higher Kav then glucose because it is has the higher molecular weight.
R8
Recovery yield (%)= (concentrations of starch)*(average elution volume)/(starch standard concentration)(starch standard volume)
Recovery Yield= (0.12mg/ml*3.79ml)/(0.15ml*0.5mg/ml)=100=600%
There for the recovery yield of starch is 600%
Recovery Yield (%) for glucose=(3.85mg/ml*3.79ml)/(1ml*0.5mg/ml)*100=29183%
Therefor the recovery yield for glucose is 29 183%
A possible source of error could be that the reagents used to highlight the glucose and starch is being measured in the overall concentration values. This would add to the value, to fix this a simple subtraction of the blank vial value from all the other vials would fix this eliminating the error. Another source error could be related to the amount of solid added to the column. If the column was over packed or under packed this could affect the flow rate of the molecules. Both of these cases would provide a quicker flow rate for the smaller particulate, or glucose as studied in this lab.
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