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The purpose of laboratory #1 is to demonstrate the different characteristics of carbohydrates. Carbohydrates can be differentiated by their weight and size and by how they react with different reagents. In the laboratory, we are able to distinguish monomers from polymers with two separation techniques, dialysis and gel filtration. With dialysis, the molecules smaller in size are able to diffuse through the cellulose tubing and will continue to do so until equilibrium is reached. Through gel filtration chromatography, we are also able to tell the difference in molecular size due to the gel beads. The smaller molecules will be absorbed by the beads because they are smaller than its pores. Thus, the larger molecules will travel down the column faster than the smaller ones. Furthermore, glucose oxidase-peroxidase reagents and iodine solutions are used to test the reactivity of the different molecules, consequently differentiating them between monomers and polymers.   	Comment by Andrew Hainer: Purpose: 5/5
	Comment by Andrew Hainer: Results Total: 81/92
R1. 	Comment by Andrew Hainer: R1 Total: 14/17
Table1. Dialysis results of glucose and starch content in the internal solution of the cellulose tubing and in the external solution at times 0 and 50 minutes. In this laboratory, 10 ml of a glucose/starch solution was added into a cellulose bag. The bag was then closed and placed into a beaker containing 200 ml of water. After 45-50 minutes, the solutions were extracted from the bag and the beaker. Table 1 displays the results obtained from this experiment.	Comment by Andrew Hainer: Title/caption: 3/5
-wavelength of assays
-concentration of standards
	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
	0.395
	30.26
	302.6
	-----
	0
	0
	0.702
	1.095
	10.95
	-----
	0
	0

	50
	1.165
	18.59
	185.9
	0.356
	1.136
	227.2
	0.523
	0.816
	8.16
	0.007
	0.002
	0.4




Glucose

Blank correction A420:	Comment by Andrew Hainer: Calculations: 8/8

Aa (blank): 0.034
Ab: 0.504 – 0.034 = 0.470
Ad: 0.429 – 0.034 = 0.395
Ae: 1.199 – 0.034 = 1.165
Af: 0.390 – 0.034 = 0.356

Time = 0

Internal concentration and mass of glucose:
Ab: 0.470
Ad: 0.395
Cb: 1.5 mg/mL
V1: 10 mL

 
 
 
 
 
 
 
 

The internal concentration and mass of glucose at t = 0 is 30.26 mg/mL and 302.6 mg. 

Time = 50

Internal concentration and mass of glucose:
Ab: 0.470
Ae: 1.165
Cb: 1.5 mg/mL
V1: 10 mL

 
 
 
 

 
 
 
The internal concentration and mass of glucose at t = 50 is 18.59 mg/mL and 185.9 mg. 

External concentration and mass of glucose: 
Ab: 0.470
Af: 0.356
Cb: 1.5 mg/mL
V2: 200 mL
 
 
 
 

 
 
 

The external concentration and mass of glucose at t = 50 is 1.136 mg/mL and 227.2 mg. 

Starch

Aa (blank): 0.005
Ac: 0.774 – 0.005 = 0.769
Ad: 0.707 – 0.005 = 0.702
Ae: 0.528 – 0.005 = 0.523
Af: 0.012 – 0.005 = 0.007

Time = 0

Internal concentration and mass of starch:
Ac: 0.769
Ad: 0.702
Cc: 0.20 mg/mL
V1: 10 mL
 
 
 
 

 
 
 

The internal concentration and mass of glucose at t = 0 is 1.095 mg/mL and 10.95 mg. 

Analysis: By analysing the results given in table 1, we can conclude that the glucose diffused through the cellulose tubing into the external solution due to its small molecular size and starch remained inside of the bag because its molecules are too large to escape the bag. In our results, we can see that there are still traces of starch outside of the bag but this could be due to experimental error similar to getting some of the glucose/starch solution on the outside of the tubing while preparing the bag. We can also conclude that the glucose levels on the inside and outside of the bag are not equivalent because there was not enough time for it to reach equilibrium. 	Comment by Andrew Hainer: Analysis: 3/4
-closed system discussion

R2.	Comment by Andrew Hainer: R2 Total: 7/7

Glucose concentration at equilibrium:
Co: 30.26 g/L
V1: 0.01 L
V2: 0.2 L
 
 
 

The estimated glucose concentration at equilibrium is 1.441 g/L. 

R3.	Comment by Andrew Hainer: R3 Total: 12/12
Apparent diffusion coefficient:
Co: 30.26 g/L
C1: 18.59 g/L
Ceq: 1.441 g/L
t: 50 minutes
r: 0.8 cm 


β = 
β = 
β = 0.0119 min-1






The apparent diffusion coefficient of glucose was calculated to be 0.0045 cm/min.

R4.	Comment by Andrew Hainer: R4 Total: 13.5/17.5

Table 2. Gel filtration concentration and mass results of glucose and starch of the 15 different chromatography fractions collected. In the second part of this lab, 0.5 ml of the initial starcg/glucose solution was placed in the chromatography column. The solution was then eluted, collecting 15 different fraction. This table represents the content of each fraction. 	Comment by Andrew Hainer: Title/caption: 2.5/6.5
-type of column (sephadex g-25)
-wavelength of assays
-concentration of standards
-description of Vavg
	Fraction
	Glucose
	Starch

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

	[bookmark: OLE_LINK1]1
	4.0
	0.000
	0.000
	0.000
	0.004
	0.16
	0.0064

	2
	8.0
	0.000
	0.000
	0.000
	0.010
	0.4
	0.016

	3
	12.0
	0.000
	0.000
	0.000
	0.003
	1.2
	0.048

	4
	16.0
	0.017
	0.054
	0.217
	0.311
	12.4
	0.498

	5
	20.0
	0.000
	0.000
	0.000
	0.091
	3.64
	0.146

	6
	24.0
	0.097
	0.310
	1.24
	0.000
	0.000
	0.000

	7
	28.0
	0.540
	1.72
	6.89
	0.005
	0.2
	0.008

	8
	32.0
	0.618
	1.97
	7.89
	0.005
	0.2
	0.008

	9
	36.0
	0.284
	0.906
	3.63
	0.005
	0.2
	0.008

	10
	40.0
	0.077
	0.246
	0.983
	0.000
	0.000
	0.000

	11
	44.0
	0.015
	0.048
	0.191
	0.012
	0.48
	0.192

	12
	48.0
	0.000
	0.000
	0.000
	0.011
	0.44
	0.176

	13
	52.0
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000

	14
	56.0
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000

	15
	60.0
	0.000
	0.000
	0.000
	0.018
	0.72
	0.288



Average volume = 4 mL 
Elution volume = 4 ml + 4 ml + 4ml +…4 ml

Glucose:	Comment by Andrew Hainer: Calculations: 11/11

Sample #4
Ab: 0.470
Cb: 1.5 mg/mL
Ag: 0.017

 
 
 
 

 
 
 

For sample #4, the concentration of glucose is 0.054 g/L and the mass is 0.217 mg.

Starch: 

Ac: 0.005
Cc: 0.20 mg/mL
Ag: 0.311
 
 
 
 
 

 
 
 

For sample #4, the concentration of starch is 12.44 g/L and the mass is 0.498 mg.





















R5. 	Comment by Andrew Hainer: R5 Total: 12/16
These results were obtained through chromatography by collecting 15 different fractions. Each fraction was tested for glucose and starch with the glucose oxidase-peroxidase and iodine. The absorption was they measured for each test tube, allowing us to then calculate the concentration and mass for starch and glucose for each fraction.	Comment by Andrew Hainer: Title/caption: 2.5/4.5

Graph format: 4.5/4.5

Analysis: 5/7
-give more analysis


In the graph 1, two major peaks are observable. One shows the peak in glucose around 32 mL and the other shows the peak in starch around 18 mL. The starch peak appeared first meaning that the starch eluted first. Although, there seems to have been a second peak in starch which means that not all of the starch eluted the first time. This could possibly be from an experimental error or cross contamination.  


R6.	Comment by Andrew Hainer: R6 Total: 10.5/10.5

Average distribution coefficient: 
 

 

Glucose:
Vo: 15 mL
h: 45.25 cm
d: 1 cm
Ve: 32 mL

 
 

 
 

The average distribution coefficient for glucose is 0.8277.

Starch: 
Vo: 15 mL
h: 45.25 cm
d: 1 cm
Ve: 16 mL

 
 

The average distribution coefficient for starch is 0.0469.

As expected, the average distribution coefficient for glucose is higher than starch. This makes sense because glucose is more easily disbursed throughout the gel beads since its molecular size is smaller than the pores. 

R7. 	Comment by Andrew Hainer: R7 Total: 12/12

Theoretical mass of glucose: 

C1: 30.26 g/L
V1: 0.5 mL 

 
 
 

The theoretical mass for glucose is 15.13 mg.

Experimental mass of glucose:

 
 21.041 mg 
The experimental mass for glucose is 21.041 mg. 

Recovery yield:

 
 
 

The recovery yield for glucose is 139%.

Theoretical mass for starch:

C1: 1.095 g/L
V1: 0.5 mL 

 
 
 

The theoretical mass for starch is 0.5475 mg. 

Experimental mass for starch: 

 
 1.3944 mg 

The experimental mass for starch is 1.3944 mg. 

Recovery yield:

 
 
 

The recovery yield for starch is 254.7%

As results show, the yield for both starch and glucose are above 100% which comes to shows that errors were made during this lab. The first possible mistake was cross contamination of the pipette tips. They were not changed between every single transfer, which would lead to excess glucose or starch in solutions where there should be less or none at all. Another mistake would be the absorption readings. If the test tube was dirty or had too much/little solution in it, this could affect results. Since our calculations rely on the absorption measurements, this would have definitely impacted our recovery yield. 

Graph 1. Concentration of Glucose and Starch Relative to Elution Volumes

glucose	4.0	8.0	12.0	16.0	20.0	24.0	28.0	32.0	36.0	40.0	44.0	48.0	52.0	56.0	60.0	0.0	0.0	0.0	0.054	0.0	0.31	1.72	1.97	0.906	0.246	0.048	0.0	0.0	0.0	0.0	starch	4.0	8.0	12.0	16.0	20.0	24.0	28.0	32.0	36.0	40.0	44.0	48.0	52.0	56.0	60.0	0.0064	0.016	0.048	0.498	0.146	0.0	0.008	0.008	0.008	0.0	0.192	0.176	0.0	0.0	0.288	Elution volume (mL)


Concentration (g/L)




