Lab BCH2333
Section 6 (Tuesday morning 2nd week)












	Comment by Andrew Hainer: Writing ability: 3/3
LAB 1: CARBOHYDRATES







[bookmark: _GoBack]







91.5/100 Total





January, Tuesday 22, 2019

TEAM 12


Purpose 	Comment by Andrew Hainer: Purpose: 5/5
	The carbohydrates glucose and starch can be separated based on the difference in molecular size. The two techniques that can be used include dialysis and gel filtration. Firstly, dialysis involves a semipermeable dialysis bag (MW cut-off: 12000-14000 Da) which will allow glucose to permeate while effectively trapping starch within. The concentration gradient will push for an isotonic environment thereby separating glucose from starch. Secondly, a gel filtration chromatography involves a glass column being filled with pre-swollen Sephadex G-25 (MW cut-off: 5000 Da) which effectively slows down the smaller molecules (glucose) because they will permeate the beads whereas the larger particles evade the pores and flow down the column faster. To determine the concentration of glucose and starch, assays will be taken and absorption levels will be read. Glucose oxidase-peroxidase and H2SO4 will react to produce a yellow colour which indicates if glucose is present. An iodine solution is used to identify the amount of starch; iodine reacts with the helix present in amylose and will produce a dark blue colour to indicate the presence of starch. 
 
Results and Discussion	Comment by Andrew Hainer: Results: 83.5/92
R1. 	Comment by Andrew Hainer: R1 Total: 15/17
	t
(min)
	Glucose
	Starch

	
	A420 internal solution
	c2 (g/L)
	m2
(mg)
	A420 external solution
	c2 (g/L)
	m2
(mg)
	A600
internal solution
	c2 (g/L)
	m2
(mg)
	A600 external solution
	c2 (g/L)
	m2
(mg)

	0
	0.585
	46.70
	467
	0
	----
	----
	0.603
	0.962
	9.62
	0
	----
	----

	48
	1.356
	22.55
	225.5
	0.324
	1.08
	216
	0.498
	0.795
	7.95
	0
	----
	----


 Table 1. Dialysis of a starch and glucose mixture. Results from the dialysis experiment in which the separation of a 10 mL glucose and starch solution in cellophane dialysis tubing (MM cut-off: 12000-14000 Da) placed in 200mL of water were observed. The internal and external solutions were sampled both at the beginning and at the end of a 48 minute dialysis. Absorption at wavelength 420 was obtained after the glucose levels were tested using glucose oxidase-peroxidase reagent and H2SO4 for a glucose oxidase assay. Absorption at wavelength 600 was obtained after the starch levels were tested using an iodine solution for and iodine assay. Concentrations and masses were calculated using controls.	Comment by Andrew Hainer: Title/caption: 4/5
-concentration of standards

Analysis:	Comment by Andrew Hainer: Analysis: 3/4
-was equilibrium reached?
Dialysis was stopped after 48 minutes and the solution inside and outside the dialysis bag were collected. A glucose oxidase assay and an iodine assay were performed to determine the absorption which was used to reveal the concentration and mass of glucose and starch at different times. 
The colour indicating the presence of glucose was yellow, therefore the wavelength was set to 420. The concentration of glucose is reduced from time 48 to time 0 for the internal solution because glucose should have diffused out of the bag thereby decreasing its concentration. At time 48, glucose concentration is not similar meaning it has not yet reached equilibrium, however the masses at time 48 for internal and external equal 441.5mg which is close to the mass of 467 at time 0. 
The colour indicating the presence of starch (amylose) was dark blue, therefore the wavelength was set to 600. There is no presence of starch outside the dialysis bag demonstrating that the starch was effectively trapped inside the dialysis bag. The concentration of starch after 48 minutes of dialysis should be around the same since no starch should have left the dialysis bag nor was there any starch found in the external solution.
Sample Calculations	Comment by Andrew Hainer: Calculations: 8/8
A420 column for glucose internal @ t = 0
A420 = A of tube d (initial starch/glucose mixture) - A of tube a (blank)
       = 0.587 - 0.002
       = 0.585
A600 column for starch internal @ t = 0
A600 = A of tube d (initial starch/glucose mixture) - A of tube a (blank)
       = 0.621 - 0.018
       = 0.603
c2 column for glucose internal @ t = 0





c2 column for glucose internal @ t = 48





C2 column for glucose external @ t = 48



c2 column for starch internal @ t = 0



 

m2 column for glucose internal @ t = 0
m = cv = 46.70*10mL = 467 mg
m2 column for glucose external @ t = 48
m = cv = 1.077 mg/mL * 200mL = 216 mg

R2. 	Comment by Andrew Hainer: R2 Total: 6/7
-concluding statement



R3. 	Comment by Andrew Hainer: R3 Total: 11/12
-concluding statement






R4. 	Comment by Andrew Hainer: R4 Total: 16/17.5
	Fraction
	Glucose
	Starch

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

	1
	4.47
	0
	0
	0
	0.001
	0.0003
	0.0012

	2
	8.94
	0.017
	0.05654
	0.2573
	0.002
	0.0005
	0.0024

	3
	13.41
	0.030
	0.09977
	0.4460
	0.056
	0.0149
	0.0666

	4
	17.88
	0
	0
	0
	0.169
	0.2009
	0.8981

	5
	22.35
	0.076
	0.25277
	1.1298
	0
	0
	0

	6
	26.82
	0.458
	1.52328
	6.8090
	0
	0
	0

	7
	31.29
	0.393
	1.30709
	5.8427
	0
	0
	0

	8
	35.76
	0.128
	0.42572
	1.9029
	0
	0
	0

	9
	39.73
	0
	0
	0
	0
	0
	0

	10
	43.70
	0
	0
	0
	0
	0
	0

	11
	47.67
	0
	0
	0
	0.002
	0.0005
	0.0021

	12
	51.64
	0.020
	0.06651
	0.2641
	0.006
	0.0016
	0.0063

	13
	55.61
	0.008
	0.02661
	0.1056
	0.001
	0.0003
	0.0011

	14
	59.58
	0
	0
	0
	0
	0
	0

	15
	63.55
	0
	0
	0
	0
	0
	0


Table 2. Column elution results. Note that average elution volume from 1-8  is 4.47mL and 9-15 is 3.97mL due to experimental error in which the drop counter was counting in 2s. 15 fractions were taken from a gel filtration chromatography containing pre-swollen Sephadex G-25 (MW cut-off: 5000 Da). Fractions were tested for glucose using a glucose oxidase assay and tested for absorption readings were collected at wavelength 420. Fractions were also tested for starch using an iodine assay and absorption readings were collected at wavelength 600.	Comment by Andrew Hainer: Title/caption: 5/6.5
-volume of mixture added
-concentration of standards

Sample Calculations	Comment by Andrew Hainer: Calculations: 11/11
R4. 
Finding average of eluent (test tubes 1-8)

Finding average of eluent (test tubes 9-15)

A420 column for glucose (fraction 2) 
A420 = A of tube g (Fraction #2) - A of tube a (blank)
       = 0.019 - 0.002
       = 0.0017
A600 column for glucose (fraction 2) 
A420 = A of tube g (Fraction #2) - A of tube a (blank)
      = 0.020 – 0.018
      = 0.002
c column for glucose (fraction 2)



c column for starch (fraction 2)




m column for glucose (fraction 2)

* note for fractions 9-15 use v = 3.97
m column for starch (fraction 2)


R5. 	Comment by Andrew Hainer: R5 Total: 16/16

Figure 1. The following graph shows the relationship between the concentration of glucose and starch against different fractions of eluent volume during a gel filtration chromatography. The chromatography column was loaded with pre-swollen Sephadex G-25 (MW cup-off = 5000 Da) in a glass column (1.0cm x 50cm). 	Comment by Andrew Hainer: Title/caption: 4.5/4.5
-info missing from before not taken off again here

Graph format: 4.5/4.5

Analysis: 7/7

Analysis:
As expected, there is one peak for starch and one peak for glucose. It was expected for the starch to escape the column first during gel filtration because of its larger molecular size. Glucose escaped afterwards because of its smaller molecular size. Smaller molecular sized particles are retained in the column for longer because the smaller molecules permeate the hydrated bead pores where migration is greatly reduced compared to the flow outside the bead. There is a bit of glucose and starch flowing out of the column around the elution volume of 55 mL and this could just be the residual carbohydrates that were trapped in the beads and lagged behind much more. Most of the carbohydrates seem to have completely flowed out of the column by around 45mL.

R6. 	Comment by Andrew Hainer: R6 Total: 9.5/10.5
-concluding statement
Vo = 15mL
d = 1cm 
h = 46.3cm
Ve = volume of eluent at highest concentration

 

Calculation for Kav for glucose
 
Calculation for Kav for starch
 
R7. 	Comment by Andrew Hainer: R7 Total: 10/12
-the volume added was 0.5 ml, not 5 ml
Assuming the values of the concentration for the initial sample at dialysis time zero are correct.
Theoretical glucose
C1 glucose= 46.70 mg/mL
V1 = 5mL
m = cv = 46.70mg/mL * 5mL = 233.5mg
Experimental glucose
m from gel filtration = Σfraction n+1 m = 0.2573+0.4460+1.1298+6.8090+5.8427+1.9029+0.2641+0.1056
= 16.7574mg
Recovery Yield Glucose
Percentage of yield (%) = Experimental/ Theoretical  x 100%
Percentage of yield (%) = 16.7574/0.10707 x100  
Percentage of yield (%) = 7.18 %

Theoretical starch 
C2 starch = 0.962 mg/mL
V1 = 5mL
m = cv = 0.962 mg/mL * 5mL = 4.81
Experimental Starch
m from gel filtration = Σfraction n+1 m = 0.0012+0.0024+0.0666+0.8981+0.0021+0.0063+0.0011= 0.9778mg
Recovery Yield Glucose
Percentage of yield (%) = Experimental/ Theoretical  x 100%
Percentage of yield (%) = 0.9778/4.81 x100 
Percentage of yield (%) = 20.33%

Possible sources of error:
	While obtaining the average volume per fraction, a single measuring cylinder was used meaning there was possible contamination and loss from the test tubes. This causes the loss of the carbohydrate to the measuring cylinder since residual solution stays on the cylinder. To remedy this, use test tubes with measurements on them or use the number of drops per fraction to calculate the volume and these methods should minimizes loss of solution.
	There is not a high recovery percentage and this could be due to the mishap that occurred in the students’ specific experiment where the drop counter was counting one drop as 2. This caused the fraction collector to finish “filling” up the test tubes fairly quickly. So quickly in fact that the students missed the time to turn the valve off, resulting in some of the elution solution not being collected because it was discharging onto nothing.


Concentration of Glucose and Starch against Elusion Volume

glucose con.	4.47	8.94	13.41	17.88	22.35	26.82	31.29	35.76	39.729999999999997	43.7	47.67	51.64	55.61	59.58	63.55	0	5.654E-2	9.9769999999999998E-2	0	0.25276999999999999	1.52328	1.3070900000000001	0.42571999999999999	0	0	0	6.651E-2	2.6610000000000002E-2	0	0	starch con.	4.47	8.94	13.41	17.88	22.35	26.82	31.29	35.76	39.729999999999997	43.7	47.67	51.64	55.61	59.58	63.55	2.9999999999999997E-4	5.0000000000000001E-4	1.49E-2	0.2009	0	0	0	0	0	0	5.0000000000000001E-4	1.6000000000000001E-3	2.9999999999999997E-4	0	0	Eluent Volume (mL)


Glucose Concentration (g/L)


Starch Concentratio (g/L)




