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CH1010 ASSIGNMENT 1

LABORATORY SAFETY

Date -_____________ ​

1. 
INTRODUCTION
Most laboratory work involves the use of chemicals at some stage. This practical will involve a familiarisation with the typical safety equipment in the laboratory, the use of Material Safety Data Sheets to look at the risks associated with the use of chemicals and the basic steps involved with working safely in a laboratory situation.    

2. 
RESULTS AND DISCUSSION
2.1  
Material Safety Data Sheets

Compound 1.

How would you deal with the situation where a large drum of this chemical had broken while putting it down in a Chemical Store room?

An accident occurs during the clean-up and the chemical is splashed into the eyes of one of the people who is assigned to the clean-up duty.  What should be done next? 

Compound 2.

A  fire occurs in a fumecupboard which contains 2 kg of this compound sitting in a bottle at the back of the cupboard.  You are the only one in the room what should you do?

In the clean up after the fire the labels on all the bottles in the fumecupboard are found to have vanished.  What is an appropriate method for dealing with this situation?

2.2  
Obtaining Safety Information
From the library obtain the names of two books concerned with Chemical Laboratory Safety.  Provide the proper reference for these books using the system of referencing used in the chemical literature.

1.


2.

From the CRC Handbook of Chemistry and Physics in the laboratory obtain the names of chemicals with the formulae :


 
 
C6H12O2

Name:

C5H11Br

Name:

Search for these compounds using the MSDS database on the WEB (http://siri.org/msds, you wish to find information on the health hazards associated with using these compounds.

Health hazards associated with the use of :


C6H12O2

C5H11Br
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CH1010 ASSIGNMENT 2
ACID-BASE PROPERTIES 
OF ORGANIC COMPOUNDS

Date -_____________ ​

2.1
pH  RESULTS
	
Solutions
	      pH Meter
	
Form in solution

	Tap water
Glycine
Adenine monophosphate (AMP)

Red wine
Red wine vinegar

‘Organic’ soap in distilled water
Diethylamine solution
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2.2
Amino acid used for titration ________________________________

	mL of 0.20 M NaOH
added 
	pH
	mL of 0.20 M NaOH
added
	pH

	0.0
	
	21.0
	

	1.0
	
	22.0
	

	2.0
	
	23.0
	

	3.0
	
	24.0
	

	4.0
	
	25.0
	

	5.0
	
	26.0
	

	6.0
	
	27.0
	

	7.0
	
	26.0
	

	8.0
	
	27.0
	

	9.0
	
	29.0
	

	10.0
	
	30.0
	

	11.0
	
	31.0
	

	12.0
	
	32.0
	

	13.0
	
	33.0
	

	14.0
	
	34.0
	

	15.0
	
	35.0
	

	16.0
	
	36.0
	

	17.0
	
	37.0
	

	18.0
	
	38.0
	

	19.0
	
	39.0
	

	20.0
	
	40.0
	


2.
Plot your data below to get the titration curve.
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Figure 1.  Variation in the pH with volume of NaOH solution ______ mol L-1 added to 
 

  20mL of  ________ mol L-1 ___________ (an amino acid).
Indicate the positions of the midpoints of each leg and the position of the inflection point on your graph.

Record the pKa values for the carboxylic acid group  ____________, and for the amino group__________.

Record the pH of the isoelectric point pI  ___________.
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QUESTIONS.
1.
Why is the pH of tap water not 7.0?

2.
In titrating the acidic form of an amino acid with NaOH solution, at which point in the titration curve does it become a zwitterion?

3.
If in a solution of alanine, the number of negatively charged carboxylate groups, -COO-, is 
1 x 1020 at the isoelectric point, what is the number of positively charged amino groups, NH3+?

4. 
Write the structure of your amino acid at pH 
(a) 4.0 

(b) 12.
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CH1010 ASSIGNMENT 3

STRUCTURE IN ORGANIC MOLECULES

Date -_____________ ​

2.1 Small organic molecules
 

Methane

	Line-angle formula:                                          3-D molecular structure 

Condensed formula:




Ethene

	Line-angle formula:                                          3-D molecular structure 

Condensed formula:




Ethanol

	Line-angle formula:                                          3-D molecular structure 

Condensed formula:




Trimethylamine

	Line-angle formula:                                          3-D molecular structure 

Condensed formula:




Formaldehyde

	Line-angle formula:                                          3-D molecular structure 

Condensed formula:




Acetone

	Line-angle formula:                                          3-D molecular structure 

Condensed formula:




Acetic acid

	Line-angle formula:                                          3-D molecular structure 

Condensed formula:




Methyl butanoate

	Line-angle formula:                                          3-D molecular structure 

Condensed formula:
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2.2 Multiple functional groups
 


Taxol

	Line-angle formula:                                          




Indicate the functional groups and name them.

Vitamin A

	3-D molecular structure                                          




Indicate the functional groups and name them.

2.3 DNA bases

Adenine











Thymine

	3-D molecular structure                                          

Base type:


	3-D molecular structure

Base type:                                          




  
Cytosine











Guanine

	3-D molecular structure                                          

Base type:


	3-D molecular structure

Base type:                                          




   
2.4 ATP
	3-D molecular structure                                          

Hydroxyl groups: axial/equatorial?


2.5 Amino acids
Glycine











Cystine

	3-D molecular structure                                          

Functional groups:


	3-D molecular structure

Functional groups:                                          




Lysine












Aspartic acid

	3-D molecular structure                                          

Functional groups:


	3-D molecular structure

Functional groups:                                          
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2.6 Protein structure

Questions.


(
What is the most common secondary structural element of this protein?




(
What type of general tertiary structure does this protein have - globular or fibrous?



(
Does the protein have quaternary structure – why or why not?



(
Are there any prosthetic groups present in the protein – if so indicate the non-amino
 
acid residue label.





2.7 DNA structure
Questions.

(
What is the name for the secondary structure of this oligimer?



(
Indicate the base coding sequence for the DNA duplex.
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CH1010 ASSIGNMENT 4
CHROMATOGRAPHY : 
AMINO ACIDS AND PLANT PIGMENTS


Date -_____________ ​

2.1
Plant pigment separation


Name of leaf sample 1.

Name of leaf sample 2.

TLC plate














max-band1

max-band2

max-band3

max-band4
Leaf sample 1.


Leaf sample 2.

3.1
Questions.


1.  Was your separation completely successful ie. were the pigments fully resolved?



2.  What is the colour of the dominant pigment in each leaf.



Leaf sample 1.

Leaf sample 2.
 

3.  What were the pigments that you tentatively identified in each leaf?


Leaf sample 1.

Leaf sample 2.
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2.2
Amino acid separation


	Sample
	Distance travelled (mm)
	Solvent front (mm)
	Rf

	Phenylalanine


	
	
	

	Aspartic acid


	
	
	

	Leucine


	
	
	

	Aspartame


	
	
	

	Hydrolyzed aspartame


	
	
	

	Diet Coke


	
	
	


2.
Identification
a. 
   Name the amino acids you found in the hydrolysate of the sweetener Equal(.

b.
How many spots were stained with ninhydrin (i) in Equal( and (ii) in Diet Coke( samples?

3.2
Questions.


1.
If an amino acid moved 1.5 cm on the chromatogram and the solvent front reached 6.5 cm,
 
what is the Rf value of the amino acid?

2.
All amino acids, except proline, give a purple colour when stained with ninhydrin, proline turns yellow.  Can you give a reason why this amino acid stains differently?

3.   Write down the line-angle structures of the mono- and dimethyl ester of aspartic acid.

4.   Why must you use a pencil and not ink to mark the origin of your spots on the paper?

5.
Could you identify all the spots in the hydrolysed aspartame sample with those corresponding to known samples?  If your answer is no, how would you guess the identity of your unknown spot?

6.
Do you have any evidence that the aspartame was hydrolysed during the processing

and storage of the Diet Coke( sample?  Explain.

7.
The difference between aspartic acid and phenylalanine is twofold.  Aspartic acid has a polar, acidic side chain, while phenylalanine has a non-polar side chain.  The molecular weight of aspartic acid is smaller than the molecular weight of phenylalanine.  Based on the Rf values you obtained for these two amino acids in the solvent employed, which property influenced the rate of migration?

8.
The Rf value of leucine is somewhat smaller than that of phenylalanine.  Both are non-polar amino acids.  Leucine has a smaller molecular mass than alanine so you would expect it to move faster.  Yet it moves slower.  How could you explain this result?
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CH1010 ASSIGNMENT 5

ISOLATION OF CAFFEINE FROM COFFFEE BEANS


Date -_____________

Part A

Extraction
Briefly describe the procedure used for the extraction of caffeine.

	


b.p. CH2Cl2

Description of extracted material

	


	Mass of caffeine

obtained:
	g flask +

boiling chips + caffeine

g flask + 

    -


boiling chips

______________________________________

    =                          g yield of caffeine




mass % caffeine in ground coffee 
=
​​​

   
=   ​_______________
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Part B:

TLC Analysis

          Impure compound          Purified compound     Impure  / Pure







Comments

	


	   /5
	


Answers to questions

	1.




	2.
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CH1010 ASSIGNMENT 6

RECRYSTALLISATION OF NATURAL PRODUCTS

Date -_____________

Part A & C
Recrystallisation and identification of an unknown compound
Unknown
[image: image3.wmf]
Description of purified compound

	


m.p. range

dry mass

Identity and give the structure of the unknown compound.
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Part B:

Thin layer chromatography
Draw your TLC plates:


          Impure compound          Purified compound     Impure  / Pure







Rf of your compound:




Comment on the effectiveness of your recrystallisation:
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Answers to questions

	1.




	2.
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CH1010 ASSIGNMENT 7

MICROPIPETTES AND SPECTROMETERS

Date -_____________ ​

2.1 
Micropipette Quantitative Transfer
Questions.

(
How can you tell the difference between the different sized pipettes?  




(
How many different sized pipettes could you use to pipette 200 µL?



(
What is the maximum volume that you should pipette with a pink micropipette?


(
What is the purpose of the second stop of a two-stop pipette?
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2.2 
Micropipette Calibration
Table 1. 
Micropipette Calibration – Masses of Water


	Data Sample 
	Room Temperature water
	Ice Temperature water

	1.
	
	

	2.
	
	

	3.
	
	

	4.
	
	

	5.
	
	

	6.
	
	

	7.
	
	

	8.
	
	

	9.
	
	

	10.
	
	


Calculations.

	Room
	Room Temperature water
	Ice Temperature water

	
[image: image4.wmf]W


	
	

	
[image: image5.wmf]V


	
	

	SDv
	
	


Question.

(
 What is the difference between accuracy and precision in a measurement?
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2.3 

Spectrometer
Questions.

1.
How much more concentrated is solution A in Cuvette 2 than in Cuvette 3?

2.
You have placed solution B into a different cuvette from your sample, solution A.




What assumptions do you have to make by doing this, which you wouldn't have to make if you used the same cuvette for both solutions?

3.

What is the absorption of Cuvette 2 and Cuvette 3 at 400 nm?

4.

You are now going to determine the absorbance of haemoglobin at several different




wavelengths.  It is preferable not to use absorbance measurements greater than 0.9.




Which cuvette would be better to use? Why?

5.
What is the wavelength at which hemoglobin absorbs the most?

6.
What were the absorbance readings of solution B in Cuvette 1 and in the quartz


cuvette at 280 nm?  Why do you think the absorbance readings are so different?
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CH1010 ASSIGNMENT 8

CASEIN AND -AMYLASE

Date -_____________

2.1 
Isolation of Casein

1. Weight of milk                                               ________________________________g

2. Weight of dried casein                                  ________________________________ g


3. Percentage of casein in milk                         ________________________________ %


2.2  Chemical analysis of proteins
Biuret test
	Substance
	Colour formed

	2% glycine


	

	2% gelatine


	

	2% albumin


	

	Casein + H2O


	

	1% tyrosine


	


Which of these chemicals gives a positive test with this reagent?    
______________________

Ninhydrin test

	Substance
	Colour formed

	2% glycine


	

	2% gelatine


	

	2% albumin


	

	Casein + H2O


	

	1% tyrosine


	


Which of these chemicals gives a positive test with this reagent?

_____________________

Heavy metal ion test

	Substance
	Precipitates formed

	Pb(NO3)2


	

	Hg(NO3)2


	

	NaNO3


	


Which of these metal ions gives a positive test with casein in milk?
______________________

	
	/5
	


Questions.

1.
According to the equation of the ninhydrin reaction given in the introduction to this experiment, one of the products is CO2.  Where does the CO2 come from?

2.
In the isolation of casein following the acidification, you removed the precipitate by filtering through a cheese cloth and squeezing the cloth.  If you did not squeeze out all the liquids, would your yield of casein be different?  Explain.

3. 
Does gelatin contain tyrosine?  Explain.

4. 
Why is milk or raw egg used as an antidote in cases of heavy metal ion poisoning?

5. 
According to your results, how many grams of casein are in a glass of milk (175 g)?

2.3 Protein solubility

(
Other than a colour change, what did you observe at the isoelectric point of the casein? 

(
What happened to the casein when you added a large quantity of acid?

2.3 Activity of the enzyme -amylase

Control experiment - observations:

	


Heat-treated [image: image6.png]


-amylase - observations:

	


Alkali- treated [image: image7.png]


-amylase - observations:

	


Acid-treated [image: image8.png]


-amylase - observations:
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Questions.


(
What was the effect of temperature on the enzyme [image: image9.png]


-amylase?

(
What was the effect of pH on the enzyme [image: image10.png]


-amylase?

(
Casein has an isoelectric point at pH 4.7. What kind of charges will be on the casein in its native environment, that is, in milk at neutral pH?

(
How do you separate the fat from the protein in the casein precipitate?

(
Why does curd form when milk sours?
(
What reaction does [image: image11.png]


-amylase catalyse?

(
How would you expect pH and temperature to affect enzymes other than [image: image12.png]


-amylase?
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CH1010 ASSIGNMENT 9

GEL ELECTROPHORESIS

AND VITAMIN C ANALYSIS

Date -_____________ ​

2.1.6
Analysing the gel.

Draw a diagram of your gel in your report book showing the banding pattern of the dyes. 


(
Calculate the relative mobility of each dye.

(
Compare the known dyes with the unknown dye sample to determine which dyes were present in your unknown. 
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2.2 Vitamin C analysis

Table 1               Titration of 10 mL of   [image: image13.wmf] 
softdrink
 
                            with  [image: image14.wmf]   mol L -1  iodine solution


	
Titration
	
Burette
	reading/cm3
	
	

	
number
	
initial
	
final
	
Titre/cm3
	
Titre/dm3

	
1
	
	
	
	

	
2
	
	
	
	

	
3
	
	
	
	

	
	
	
	
Mean Value
	


Table 2               Titration of 20 mL of   [image: image15.wmf] 
softdrink

 
                            with  [image: image16.wmf]   mol L -1  iodine solution


	
Titration
	
Burette
	reading/cm3
	
	

	
number
	
initial
	
final
	
Titre/cm3
	
Titre/dm3

	
1
	
	
	
	

	
2
	
	
	
	

	
3
	
	
	
	

	
	
	
	
Mean Value
	


Table 3               Titration of 30 mL of   [image: image17.wmf] 
softdrink
  
                            with  [image: image18.wmf]   mol L -1  iodine solution


	
Titration
	
Burette
	reading/cm3
	
	

	
number
	
Initial
	
final
	
Titre/cm3
	
Titre/dm3

	
1
	
	
	
	

	
2
	
	
	
	

	
3
	
	
	
	

	
	
	
	
Mean Value
	


Calculations and Questions.

(
What volume of fruit drink would satisfy your minimum daily vitamin C requirement.

(
Why was it necessary to use Celite (Filter Aid)? 

(
Which of the titrations provided the most acceptable results – why?
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