233 BCH

Experiment – 1
Introduction to the most commonly used glassware and equipments in the Biochemistry laboratories
A - Laboratory Glassware:

Objectives : For students to become familiar with the use of Glassware.

Introduction:
      Laboratory glassware refers to a variety of equipment made of glass used for scientific experiments and other work in science. Volumetric glassware is the most commonly used in biochemistry laboratories. Volumetric glassware are specialized pieces of glassware which are used to measure volumes of liquids very precisely in quantitative laboratory work.

     Cleaning of laboratory  glassware is essential for accurate work. After use they are washed  in warm water containing soap or detergent then rinse in tapped and distilled water.  Glassware is then dried in an oven. volumetric glassware should not be heated but dried in a steam of warm air.
    Volumetric glassware:  They are usually for the measurement of the volume of solutions.  

- They include:
1-  volumetric flasks.
2-  graduated cylinders.
3- Erlenmeyer Flasks and Beakers.
4- Burettes. 

5- Pipettes. 

1- Volumetric flasks: Volumetric flasks are used to accurately prepare solutions for biochemistry or chemistry. This piece of glassware is characterized by a long neck with a line for measuring a specified volume. Volumetric flasks usually are made of borosilicate glass. They may have flat or round bottoms (usually flat).  They are available in different sizes ranging from 3ml to 1L.  
To make up a solution, first dissolve the solid material completely, in less water than required to fill the flask to the mark.  After the solid is completely dissolved, fill the flask to the 500 mL mark (for example).  Move your eye to the level of the mark on the neck of the flask and line it up so that the circle around the neck looks like a line.   Add distilled water a drop at a time until the bottom of the meniscus lines up exactly with the mark on the neck of the flask. Take care that no drops of liquid are in the neck of the flask above the mark. After the final dilution, mix the solution thoroughly, by inverting the flask and shaking.
2- Graduated Cylinders: Graduated cylinders are useful for measuring liquid volumes to  within about 1%.  They are for general purpose use, but not for quantitative analysis.  
If greater accuracy is needed, use a pipette or volumetric flask.
3- Erlenmeyer Flasks and Beakers: Flasks and beakers are used for mixing, transporting, and  reacting, but not for accurate measurements. The volumes stamped on the sides are approximate and  accurate to within about 5%.
4- Burette:  A burette is used to deliver solution in precisely-measured,  variable volumes.  Burettes are used primarily for titration, to deliver one  reactant until the precise end point of the reaction is reached. 
    To fill a burette, close the stopcock at the bottom and use a  funnel.   Before titrating, condition the burette with titrant solution and check  that the burette is flowing freely. To condition a piece of glassware, rinse it so that all surfaces are coated with solution, then drain. Conditioning two or three times will insure that the concentration of titrant is not changed by a stray drop of water. Check the tip of the burette for an air bubble. To remove an air  bubble, whack the side of the burette tip while solution is flowing.   If an air bubble is present during a titration, volume readings  may be in error.  Rinse the tip of the burette with water from a wash bottle and dry it  carefully. After a minute, check for solution on the tip to see if your burette is leaking. The tip should be clean and dry before you take an initial volume reading.
    When your burette is conditioned and filled, with no air bubbles or leaks, take an initial volume reading. A burette reading card with a black rectangle can help you to take a more accurate reading. Read the bottom of the meniscus. Be sure your eye is at the level of meniscus, not above or below. Reading from an angle, rather than straight on, results in an error.  Deliver solution to the titration flask by turning the stopcock. The  solution should be delivered quickly until a couple of mL from the endpoint.  The endpoint should be approached slowly, a drop at a time. Use a  wash bottle to rinse the tip of the burette and the sides of the flask. 
5- Pipettes:   A pipette is used to measure small amounts of solution very  accurately. 
    Two types of pipettes commonly used are transfer pipettes and measuring 

    Pipettes:

a) Transfer pipettes include volumetric pipettes and are designed to deliver accurately a fixed volume of liquid such as standard and non-viscous samples, and consist of a cylindrical bulb joined at both ends to narrowed glass tubing. These pipettes are allowed to drain by gravity.

     -  Volumetric pipettes are more accurate and are used for dilute  aqueous solutions 
    such as:
     - Reference material 

     - Calibrator. 

 - Non viscous samples.
b)  The second type of pipette is the graduated or measuring pipette. Two kinds are available: the Mohr pipette and the serological pipette. Mohr pipette is calibrated between two marks on the stem, and the other has graduation marks down to the tip. Some types of serological pipettes are marked of blow-out, these types need to blow-out the remaining drops of liquid in the tip. Mohr pipette deliver between their calibration marks.

    -  Measuring pipettes are principally used for the transfer of reagents and are not    

    generally considered accurate enough to pipette samples and standards
     (Calibrators). Volumetric pipettes are more accurate than measuring pipettes.

( Aqueous solutions form a curved surface when placed in a container. This surface is called a meniscus. To accurately read the level of liquid in a piece of glassware, it is important that your eye be on the same level as the surface of the liquid in order to avoid parallax errors. The level of the liquid is then read at the bottom of the meniscus.)

Use of the pipette:

· A pipette bulb is used to draw solution into the pipette.  Start by squeezing the bulb in  your  hand.

· Carefully place the bulb on the flat end of the pipette. Squeeze the air valve (A) and the bulb simultaneously to empty the bulb of air.
· Make sure there is enough solution in your beaker to completely fill the pipette. (Never pipette a reagent directly from a reagent bottle.)
· Place the tip of the pipette below the solution's surface in the beaker. - Gradually squeeze the suction valve (S) to draw liquid into the pipette.  When the liquid is above the specified volume, stop squeezing the suction valve (S).
· Do not remove the bulb from the pipette.

· DO NOT ALLOW LIQUID TO ENTER THE PIPET BULB.

· If the  level of the solution is not high enough, squeeze the air valve (A) and the bulb again to expel the air from the bulb.
· Draw up more liquid by squeezing the suction valve (S).
· Touch the tip of the pipette to the inside of the beaker to remove the drop hanging from the tip. If this drop is not eliminated, the volume transferred will be slightly higher than the volume desired.

Reading the Volume:
· Determine the volume of solution in a pipette by reading the bottom of the  meniscus at eye level. 

· Record the volume using all certain digits and one uncertain digit.  

· Certain digits are obtained from calibration marks.  

· Uncertain digits (the last digit in the number) are estimated between calibration marks. 

Transferring volumes:

· Once you have drawn up the desired volume of solution and  removed the drop hanging from the tip, record the initial volume in the pipette.

· To transfer the solution into the desired vessel, press the empty  valve (E) until the meniscus is at the mark corresponding to the appropriate volume.
· Touch the tip of the pipette to the wall of the receiving vessel to  remove any liquid from the outside of the tip.
· Record the final volume in the pipette.

· The volume transferred is equal to the final pipette reading minus the  initial pipet reading.

Note for Volumetric pipettes:

Filling the volumetric pipette:

- Draw liquid past the graduation mark on the neck of the pipette.  

- Control the flow of liquid and align the meniscus with the graduation. 

- Touch the tip of the pipette to the inside of the flask or beaker from which the pipette was filled to remove the drop hanging from the tip.

- Next, transfer the liquid to the receiving vessel.  

- Unlike the Mohr pipette, which should not be completely drained  when a liquid is transferred, the liquid in the volumetric pipette should be drained completely into the receiving vessel.

B - Equipments in the Biochemistry laboratories 
1- PH meter :
Objective: 

 For students to learn how to handle the pH meter and to measure pH values.
Introduction and Principle:
As the hydrogen ion concentration of many solutions is very low and difficult to measure accurately, Sorenson (in 1909) introduced the term pH as a convenient way of expressing hydrogen ion concentration. He defined pH as the negative logarithm of hydrogen ion concentration

pH = - log 10 ]H+[
The pH value of a precisely neutral solution at 25˚C is 7.0 . It is important to note that the higher the pH number, the lower the hydrogen ion concentration, and vice versa.
Measurement of pH:

    It  is one of the most important and useful analytical procedure in biochemistry since the pH determines many important aspects of the structure and activity of biological macromolecules and thus of the behavior of cells and organisms.

    The pH of the solution is measured by means of either a hydrogen electrode or a glass electrode.
The glass electrode :   It consists of a very thin bulb blown onto a hard glass tube. The bulb is made of special glass membrane (with high conductivity) which is only sensitive to hydrogen ions. The bulb contains a solution of hydrochloric acid (0.1N) and is connected to a platinum lead via a silver-silver chloride electrode which is reversible with respect to hydrogen ions. The glass electrode is very sensitive and readily responds to changes in hydrogen ion concentration. Salts, proteins, oxidizing and reducing agents do not affect it readily.

If an electrode is placed into a solution with a PH lower than that of internal buffer solution:
         1- H+ ions migrate from the external solution into the thin glass membrane.
         2- Positive ions are displaced from inside surface of glass membrane to 
              internal solution.
         3- The positive ions increase in glass electrode.

         4. The electrons flow from reference electrode.
If external PH is more than the internal solution: 
          1- H+ ions migrate out of glass electrode  

          2- The number of negative ions increase in glass electrode. 
           3- Electrons flow from glass electrode to reference electrode. 
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1- Electrode body(plastic or non-conductive glass). 
2- Reference electrode. 
3- Internal solution usually 0.1M HCl. 

4- Internal electrode usually silver chloride ( cover silver wire)  
5- Sensing part. ( the bulb)
2-  Spectrophotometer:

Objective :
For students to learn basic concepts of measurement using the spectrophotometer.
Introduction:
A spectrophotometer  is an instrument used to measure the intensity of transmitted light. 

- It consists of two parts:

1- spectrometer /  for producing light of any selected color (wavelength)

2- photometer /  It is concest of photometric cell  for measuring the intensity of light.( the potentials are recorded on a scale which reads out as absorbance or transmittance)  
Single -beam:

- Beam of light is passed through a monochromator.  

- The desired region of the spectrum used in measurements is selected.

- Slits are used to isolate a narrow beam of light and to improve its chromatic purity

- The light passes through a curette where a portion of the radiant energy is 

  absorbed, depending on the nature and concentration of the solution.

- Light not absorbed is transmitted to a detector. 

   Light energy is converted to electrical energy. - 
- It registered on a meter or recorder or displayed digitally.  

- The absorbance of the solution is read against a reagent blank which 
   contains everything except the compound to be measured

- Glass cuvettes are mainly used for the measurements of  absorbance because 
   they  are cheaper.
- The limitation is that glass absorbs ultraviolet radiation and cannot be used
   below 360 nm

- So silica cells are employed below those wavelength.
Beer – Lambert Law:
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- As the cell thickness increases, the transmitted intensity of light of I decreases.

 Some of the incident light may be: *   
1- reflected by the surface of the cuvette. 

2-absorbed by the cuvette wall. 

3- absorbed by the solvent.  

So to focus on the compound of interest: it’s necessary to eliminate these factors 

How?

By using a reference cuvette identical to the sample cuvette except that the compound of interest is omitted from the solvent.

- T reference= IR/I0   

- T of compound = Is/IR 

- As the concentration of the compound in solution increases the T decreases so its related to the concentration inversely and logarithmically .

So we define a new term( absorbance - A) which is directly  proportional and liner to the concentration.

- A=-log Is/IR 
- A= -log T 
- A=log 1/T 
- %T are automatically converted to absorbance values and  digitally displayed.
A ( CL = ECL   by definition and it is called the Beer - Lambert Law.

 

A = ECL

E = Molar Extinction Coefficient ---- Extinction Coefficient of a solution containing 1g molecule of solute per 1 liter of solution.
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UNITS:

 
 A = ECL

	A = No unit (numerical number only)
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L = Cm 
 C = Moles/Liter
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Calculation of the concentration of unknown solution by tow ways ( equations):

1-  A = E x C x L ( In the presence of  E. value)

2-  Concentration of unknown solution = Au / As  x  Cs

Where  Au = Absorbance of the solution of unknown

                      concentration 

             As = Absorbance of the standard solution ( known ).

             Cs = Concentration of the standard solution.    
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PART  ( A )
Laboratory Glassware
Materials and apparatus:

1. Distilled water.

2. Variety of glassware under study.

3. Pipette bulb.

4. Sensitive balance.

Methods:

1- Identify the glassware on the laboratory bench.

	Glassware
	Name
	Type
	Volume
	Volume of smallest division

(only for pipettes, volumetric flask, & graduated cylinder)

	A
	
	
	
	

	B
	
	
	
	

	C
	
	
	
	

	D
	
	
	
	

	E
	
	
	
	

	F
	
	
	
	

	G
	
	
	
	


2- Using distilled water, pipette into weighed beakers 1, 2, and 3:

1) With a 5 ml volumetric pipette = 5 ml dis. H2O

2) With a 2 ml Mohr pipette = 2 ml dis. H2O

3) With a 2 ml serological pipette = 2 ml dis. H2O

	No
	Wt. of beaker

(empty)
	Wt. of beaker containing water
	Wt. of water

	1
	
	
	

	2
	
	
	

	3
	
	
	


Questions:

1) In quantitative analysis, measuring cylinder cannot be a substitute for the pipette or burette, why?

2) Considering the following which technique do you think would be more accurate and why?

a) Dispensing 10 portions of 1 ml aliquots from a 10 ml measuring type pipette .

b) Dispensing 10 separate portions of 1 ml samples from a 1 ml transfer pipette .

3) After dispensing a volume of a liquid from a pipette that is graduated to the tip, would you

a) Blot the tip with a tissue.

b) Touch the tip to the side of the container and allow it to drain, if it is not of the “blow out” type?

PART ( B)

1- PH meter.
Materials and apparatus:

1. A buffer solution of known pH (acidic)

2. A buffer solution of known pH (neutral)

3. A buffer solution of known pH (basic)

4. Distilled water

5. Solutions of unknown pH values to measure

6. Beaker 

7. pH meter

Method:

A. Calibrate pH meter:

1. Press the ON button

2. Remove the cover from the electrode carefully

3. Wash the electrode with distilled water

4. Use clean tissues to dry up the electrode

5. Place the electrode in the buffer solution of known pH (neutral)

6. Press Cal button

7. Wait until the number stops bleeping (a square root will appear on the screen)

8. Remove the electrode from the solution

9. wash it with distilled water then dry it.
10. Repeat the steps from 3 to 7 for the solutions of known pH (acidic) and (basic) respectively.

B. Read the pH value for a solution of unknown pH:

1. wash the electrode with distilled water then dry it

2. Place the electrode in the unknown solution

3. Press read button

4. Wait until the number stops or the square root appears

5. Record the pH value appear on the screen

· Measure the pH value for the solutions you have and record it in the following table:

	Solution
	pH value

	A
	

	B
	


Note: After use, the electrode is stored in distilled water and never be allowed to dry out.

Questions:

1) Why it is important to measure pH accurately?

2) A pH meter must be standardized (calibrated) against a solution of known pH.

    Why?

PART ( B)

2- Spectrophotometer.

.
Materials and apparatus:
1- Spectrophotometer.

2- Cuvettes.

3- Blank solution.

4- Standard solution.
5- Solution of unknown.

Method :
1. Select the basic mode (by pressing no.1)

2. Select absorbance (by pressing no.1)

3. Type in the desired wave length then press ok

4. Place the blank in the blue cuvette holder (in cell 1)

5. Place the sample in cell 2 

6. If there is more samples place them in 3,4 ,5 etc…

7. To zero the spectrophotometer, return it to cell #1 by pressing on #1

8. When you see cell 1 on the screen press reference (f2)

9. Then press run (green button)

10. The absorbance will be 0.000

11. Press run again 

12. The next absorbance will be the sample absorbance

Results: 

Measure the absorbance of standrd and sample at 280 nm.

	Absorbance at 280 nm.
	Solution .
	No. of tub

	
	Standard solution (      gm / ml of BSA)
	1

	
	Solution of unknown concentration.
	2


Calculation :
[image: image6.png]



[image: image1][image: image7.png]a




[image: image8.png]Light ——— —

I I

Glass cell filled with
concentration of solution (C)



[image: image9.wmf]E  =

Absorbance x Liter

Moles x cm

[image: image10.wmf]E  =  

Liter

Cm x Mole

