Student A

Glucose Concentration practical

Introduction:

The objective of this experiment was to plot a calibration using known concentration of glucose in solution against the glucose solution's absorbance at 650nm and to use this information to determine the glucose concentration of an unknown sample by using the plotted points. This report aims to explain the procedure and the reasons behind specific reagent addition or manipulations in depth as well as explore ways of possibly increasing experimental accuracy.

Method:

List of Reagents:

Standard glucose solution

Alkaline copper reagent

Phosphomolybdic reagent

Method:

At first various amounts of standard glucose solution were pipetted each into clean glass tubes, the amounts transferred were 0.1, 0.2, 0,4, 0.6, 0.9 and 1.2ml, there was also a tube with 2ml of a glucose solution of unknown concentration, with  each tube was then properly labelled according to the amount of glucose solution it contained. Each glass tube was then filled to the 2ml mark with distilled water, A control test tube was also prepared and filled with 2ml water, this tube would later be used to zero the spectrophotometer. A Pi-pump was then used to measure out and add 2ml of alkaline copper reagent to each of the glass tubes. The content of all the tube was then mixed using a rotamixer after each tube was plugged loosely with non-absorbent cotton wool to prevent any splashing. The tubes were then heated in a boiling water bath for exactly eight minutes and allowed to cool in air for 2 to 3 minute, the glass tubes were then placed in a cold water bath fo 5-10 minutes. 2ml of phosphomolybdic reagent was measured out and added into each glass tube by using a Pi-pump and the contents of each tube was then once again mixed on the rotamixer. After 2 minutes, 6ml of distilled water was added into each tube and each tube was once again mixed. Some liquid from the afformentionned glucose-less control tube was added to a cuvette and placed into the spectrophotometer at a wavelength setting of 650nm, the machine was then zeroed. The contents of the other seven test tubes were separately transferred into their own cuvettes and passed through the zeroed spectrophotometer starting with the most concentrated sample, in this case that would be the tube in which 1.2ml of standard glucose solution was added. If the most concentrated sample was not registered by the spectrphotometer we were required to dilute the sample by a known factor, and dilute all othe sample by the same factor, until the sample was registered on the machine. All the data was then recorded and a calibration curve was plotted, this would then allow for the sample with an unknown concentration of glucose to be positionned on the curve by using its absorbance reading at 650nm and its concentration to be revealed.

Results:
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[image: image2.emf]Absorbance 1 2 3 4 5 6 7 8

Glucose conc. (ug.ml)

0 (blank) 0 0 0 0 0 0 0 0

5 0.004 0.005 0.076 0.001 0.048 0 0 0.023

10 0.028 0.008 0.153 0.023 0.143 0 0.018 0.12

20 0.118 0.077 0.241 0.064 0.258 0.037 0.118 0.247

30 0.378 0.154 0.404 0.212 0.403 0.103 0.234 0.323

45 0.379 0.239 0.626 0.171 0.579 0.173 0.287 0.582

60 0.396 0.359 0.815 0.449 0.777 0.273 0.387 0.771

unknown 0.127 0.02 0.339 0.189 0.296 0.143 0.127 0.18
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Graph of percentage absorbance against Glucose concentration for group 4
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The red dot marks the position of the unknown glucose solution, if the anomalous result is ignored the dots actual position would at 34 ug/ml rather than the current 48 ug/ml it is hovering above.[image: image4.emf]Average absorbance
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Discussion:

Each reagent added in the method had a specific prupose, the distilled water was added evidently to bring all samples to an equal volume while the alkaline copper reagent was added to the mixture. The solution was heated to provide activation energies required in forming bonds between the copper compound and the glucose to make a ligand complexe. The Phosphomolybdic acid was added to reduce the copper from a Cu2+.to a Cu1+ stare, therfore confering to the solution ithe copper's blue hue, the higher the glucose concentration the bluer the solution got (www.newagepiublishers.com). Finally, 650nm wavelenght light was used in the spectrophotometric analysis since light at this wavelenght is red bordering on orange, the complete opposite of the blue-green colour a copper ligand shows (www.dartmouth.edu). This use of of red-orange light meant there would be maximum absorbtion from the samples and therefore an even more accurate result. Then using the known concentration we determine the unknown one. The graph for group 4's results shows a straight line overall if the anomaly at gulcose concentration 45ug/ml is disregarded , the anomaly could be due to range of things, from too little heat given to the solution to induce copper ligands to form to the wrong amounts of either alkaline copper reagent or phosphomolybdic acid  added to the samples, either way the exact cause can't be determined. This anomaly however affects the placement of the unknown glucose solution's concetration, the anomaly was therefore disregarded when plotting a line of best fit. Overall the experiment proves that the higher the glucose concentration when alkaline copper reagent and phosphomolybdic acid are added, the higher the absorbance of red-orange light. If the experiment was to be bettered a larger amount of liquid should have been subjected to the spectrophotometer's light so that as it increases the amount of light absorbed and therefore increase the precision of the readings.

Conclusion:

Overall the results showed a direct positive correlation between the absorbance of 650nm light and the concentration of glucose in solutions. The experiment could have been bettered but its method already proved accurate enough to demonstrate the correlation precisely.
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Sheet1

		Absorbance		1		2		3		4		5		6		7		8

		Glucose conc. (ug.ml)

		0 (blank)		0		0		0		0		0		0		0		0

		5		0.004		0.005		0.076		0.001		0.048		0		0		0.023

		10		0.028		0.008		0.153		0.023		0.143		0		0.018		0.12

		20		0.118		0.077		0.241		0.064		0.258		0.037		0.118		0.247

		30		0.378		0.154		0.404		0.212		0.403		0.103		0.234		0.323

		45		0.379		0.239		0.626		0.171		0.579		0.173		0.287		0.582

		60		0.396		0.359		0.815		0.449		0.777		0.273		0.387		0.771

		unknown		0.127		0.02		0.339		0.189		0.296		0.143		0.127		0.18



&C&"Arial,Regular"&10&A

&C&"Arial,Regular"&10Page &P




_182774500.xls
Sheet1

		Glucose conc. (ug.ml)		Average absorbance

		0 (blank)		0.000

		5		0.646

		10		1.315

		20		2.639

		30		3.994

		45		5.975

		60		8.000
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