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Reducing Sugar Tests

Purpose: Used to identify the presence of a reducing sugar in a
solution

A reducing sugar is any sugar that is capable of acting as a
reducing agent due to the presence of a free aldehyde or ketone
functional group. All monosaccharides are reducing sugars, since
they are capable of mutarotation, and therefore, will be found in
the open-chain form to some degree. However, not all
disaccharides, oligosaccharides, or polysaccharides are reducing
sugars, since some glycosidic bonds are between two anomeric
carbons (classified as a 1->2 bond), preventing mutarotation.
Sucrose is an example of a non-reducing disaccharide while
maltose is an example of a reducing disaccharide (as seen in the
figure on the right). Certain reagents can test for the presence of a
free aldehyde or ketone group in order to identify the presence of
a reducing sugar.

Tollen’s Test

Tollen’s reagent tests for the presence of an aldehyde and can distinguish between aldoses and ketoses.
Ketones do not react unless they are a-hydroxy-ketones. A positive Tollen’s test is characterized by the
precipitation of elemental silver.

Tollen’s reagent consists of [Ag(NH3)2]NO:s.

Benedict’s Test

Benedict’s reagent tests for the presence of an aldehyde. Ketones do not react unless they are a-
hydroxy-ketones. A positive Benedict’s test is characterized by a change in color from clear blue to brick-
red with the formation of a precipitate.

Benedict’s reagent consists of a mixture of sodium carbonate, sodium citrate, and copper (ll) sulfate
pentahydrate.

Fehling’s Test

Fehling’s solution tests for the presence of an aldehyde. Ketones do not react unless they are a-hydroxy-
ketones. A positive Fehling’s test is characterized by a change in color from clear blue to brick-red with
the formation of a precipitate.

Fehling’s solution consists of two parts; Fehling’s A and Fehling’s B. Fehling’s A consists of aqueous
copper (Il) sulfate. Fehling’s B consists of potassium sodium tartrate and sodium hydroxide.
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cDNA Libraries

Purpose: Used to create and house complimentary DNA (cDNA) strands that can be expressed in
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bacterial vectors

In order to synthesize proteins for things like medication, such as insulin, we must clone the DNA
sequence for that protein in a bacterial vector. However, eukaryotes have the ability to undergo post-
transcriptional modification of hnRNA to create mRNA while prokaryotes do not. Therefore, we can not
insert eukaryotic DNA directly into a bacterial vector since it still contains introns. Instead, we must
synthesize a strand of cDNA from the protein of interest’s respective mRNA.

The mRNA transcript of the protein of interest is isolated and a complementary DNA primer containing
many thymine repeats and a free 3’-OH group is added, which anneals to the poly-A tail of the mRNA.
Next, the mRNA is exposed to reverse transcriptase and an excess of the four dNTPs so a
complementary cDNA strand can be synthesized, creating a cDNA-mRNA hybrid. The hybrid strand is
hydrolyzed using an alkaline solution. A primer is added to the new single-stranded cDNA and the
complementary strand is synthesized by DNA polymerase. The new double-stranded cDNA can be
inserted into a bacterial plasmid vector by using restriction enzymes and the bacteria will synthesize the
protein of interest.
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