
Experiment- 5

Sugar identification using 

Polarimetry



• Approximately 25% of all drugs are marketed as either racemates 
(mixtures of two enantiomers) or mixtures of diasteromers. 

• The drug Thalidomide, was prescribed to millions of women to 
suppress morning sickness associated with pregnancy during the late 
50's and early 60's. 

• Horrible birth defects, including missing limbs, resulted. The cause of 
these birth defects was assigned to the S-enantiomer, which did not 
undergo clinical trials. 

• Chiral synthesis and purification is a crucial aspect of all successful 
drug manufacture. 



➢ Chirality 

Chiral molecules have an asymmetrical center which respond to light as a lens and rotate the light. The 

ability to rotate light is termed optical activity.

 Enantiomeric compounds rotate light by exactly the same amount but in the opposite direction. The 

degree to which a substance rotates light may be used to determine:

a) the identity of the substance

b) the enantiomeric purity of the substance

c) the concentration of a known substance in a solution. 

An object is considered to be chiral if it is nonsuperimposable on its mirror image.
 An object is considered achiral if it is superimposable on its mirror image.
 All objects can be classified as chiral or achiral.





• Polarimetry is used in many ways like dealing with process control in 

the pharmaceutical industry, flavor, fragrance and essential oil industry, 

food industry, or chemical industry. 

• optical purity of the product: measuring the specific rotation of 

compounds like amino acids, antibiotics, or steroids and comparing 

them with reference values. 

The purpose of this lab is to become familiar with use of a polarimeter 

and to use optical rotation as a method of determining the identity of 

unknown sugars. 



When a beam of plane polarized light passes through a solution of optically active material the light will 

rotate.

Each pure chiral material has a set specific rotation [c‹] which is a fixed physical characteristic for that 

material. The specific rotation describes how far a material will rotate light. A [c‹] of +87.6 means that 

pure material will rotate light in the clockwise manner by 87.6 degrees.

The enantiomer will rotate the plane of polarized light by exactly the same amount but in the opposite 

direction. An [c‹] of -87.6 would result in a rotation in the counterclockwise direction by 87.6 degrees.







































Example 1: If a mixture of this R and S has an observed rotation (α obs) of +3.97, then 

the percent composition is calculated as follows. 

• The overall rotation is positive so there is an excess of the S enationmer. 

• We know from the above equation that ee =α obs /[c‹] x 100%,

•  therefore ee =3.97/16.7 * 100 = 23.8%. 

• This means that the rest of the material (100.0 — 23.8 = 76.2%) is equally divided 

between the R and S (100 % - % e.e. = % of balanced material).

•  Therefore, there is 76.2/2 or 38.1% R material, 

• and 38.1% +23.8 % = 61.9% S material. 

• To check, 61.9% + 38.1% = 100 %, 

• the difference between the two is 23.8%.



• Example 2: If a pure R material has a specific rotation of -16.70

• a mixture of 40% R and 60% S will result in a 20% enantiomeric excess 
(The 40%R cancels 40% of the S, and leaves 20% excess S). 

• The 20%e.e. is then divided by 100 =0.20,

•  and multiplied by the absolute value of [u] of |-16.70| or 16.70 to 
show this mixture will rotate light by =|3.35|.

•  Knowing that the R material rotates in the negative direction, 

• and knowing that this mixture has an excess of the S enantiomer, 
means that this material will rotate light in the positive or clockwise 
direction by 3.35 degrees.

e.e. = |R-S| / (R+S) * 100%= |60-40|/(60 +40) *100% = 20%

20% of |-16.70| = |3.35|, and an excess of S means +3.35.





Procedure and Observations:  

• In this experiment, 

• to become familiar with using a polarimeter and how to use optical 
rotation as a method of determining the identity of unknown sugars. 

• The ability to rotate light is optical activity. The degree that a 
substance rotates light can be used to determine the identity of the 
substance, the enantiomeric purity of the substance, and the 
concentration of a known substance in a solution.



• Part 1: 

• In this part sugar solutions of known concentration (c) will be 
prepared (note the units of concentration used). The observed 
rotation (α obs) will be obtained by using a polarimeter. This data will 
be used to calculate the specific rotation [α ] and the identity of the 
sugars will be hypothesized.

• Weigh out approximately 1 g of unknown sugars.  Record all the digits 
of this mass in your notebook.

• In 50mI beaker, dissolve your material in approximately 15mI of 
deionized water. Swirl the contents until all of the solid has dissolved.



1. Carefully transfer this solution to a 50 mI volumetric flask.

2. Rinse beaker with approximately 2 ml of deionized water. Transfer this solution to volumetric flask. 

Repeat.

3. Carefully drop wise add deionized water to volumetric flask until bottom of meniscus is exactly on 

line. This is your solution.

4. In notebook, calculate the concentration in g/ml.

1. Obtain the (α obs) by analyzing your solution in the polarimeter using the instructions mounted 

adjacent to machine and reviewed by your instructor.

2. calculate the specific rotation [c‹].

3. Select the identity of your material from the list provided. 





Part 2: 

In this part a sugar solution of unknown concentration (c) but known identity will be given. 

The observed rotation (α obs) will be obtained by using a polarimeter. 

This data in addition to [α] from part 1 will be used to calculate the 

concentration of the unknown sample.

1. Obtain the (α obs) by analyzing your unknown solution in the 

2. Using the above equation and the previously calculate specific 

rotation [c‹] in part 1 calculate the concentration of your unknown.
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