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31. Which enzyme in humans hydrolyzes a(1—4) glycosidic bonds in starch and glycogen?
(Difficulty: 3)

e A) Cellulase
B) a-Amylase
C) Lactase
D) Sucrase

32. What is the main structural difference between glycogen and amylopectin? (Difficulty: 6)

« A) Glycogen has more a(1—6) branches
o B) Amylopectin has (1—4) linkages
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« () Glycogenis linear
« D) Amylopectin contains fructose

33. Mannose and galactose are of glucose. (Difficulty: 5)

e A) Enantiomers
o B) Epimers

e C) Anomers

e D) Isomers

34. Which disaccharide is a cleavage product of cellulose? (Difficulty: 4)

e A) Maltose
« B) Lactose
e () Cellobiose
e D) Sucrose

35. What type of glycosidic linkage is found in maltose? (Difficulty: 4)

e A)a(1—4)
e B)B(1—4)
e C)a(1—6)
« D)B(1-6)

36. Hyaluronate (hyaluronan) is composed of repeating disaccharide units of: (Difficulty: 7)

e A) Glucose + Galactose

e B) Glucuronate + N-acetyl-glucosamine
e () Mannose + Fructose

« D) Ribose + Deoxyribose
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37. Why can’t humans digest cellulose? (Difficulty: 5)

e A) Humans lack the enzyme to hydrolyze 3(1—4) linkages
o B) Cellulose is toxic

e () Celluloseisinsoluble

o D) Cellulose has no nutritional value

38. Which property allows sugars to act as reducing agents? (Difficulty: 6)

« A) Presence of free aldehyde or ketone group
« B) Presence of glycosidic bonds

« () High water solubility

o D) Ring structure

39. The highly branched structure of glycogen permits: (Difficulty: 7)

e A) Rapid glucose release during exercise
o B) Better storage in plant cells

o () Resistance to enzymatic breakdown

e D) Lower molecular weight

40. Oligosaccharides typically consist of how many monosaccharide units? (Difficulty: 2)

e« A1
« B)2-10
« C)10-100

¢ D) Morethan100
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47. Explain why the branched structure of glycogen is metabolically advantageous for animals.
(Difficulty: 7)
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Suggested answer:

The branched structure of glycogen, with a(1—6) linkages creating branch points, provides
multiple non-reducing ends. This allows glycogen phosphorylase enzymes to act simultaneously
on many branches, enabling rapid glucose mobilization. This is essential for animals during
exercise or stress when immediate energy is needed, making it more critical than for plants.

48. Compare and contrast maltose and cellobiose in terms of structure and digestibility.
(Difficulty: 6)

Suggested answer:
Both are disaccharides composed of two glucose units, but:
o Maltose: has a(1—4) glycosidic linkage, is a product of starch breakdown, and is digestible by
human a-amylase.

o Cellobiose: has 3(1—4) glycosidic linkage, is a product of cellulose breakdown, and is NOT
digestible by humans because we lack cellulase enzyme.

49. What are glycosaminoglycans and what is their biological role? Give an example. (Difficulty:
8)

Suggested answer:

Glycosaminoglycans (GAGs) are long, unbranched polysaccharides composed of repeating
disaccharide units containing an amino sugar and often an acidic sugar (uronic acid). They are highly
negatively charged and attract water, forming gels in the extracellular matrix. Example: Hyaluronate
(hyaluronan), composed of glucuronate and N-acetyl-glucosamine, provides resistance to compression
in connective tissues and lubricates joints.

50. Define epimers and provide two examples related to glucose. (Difficulty: 5)
Suggested answer:
Epimers are stereoisomers that differ in configuration at only one chiral carbon atom. Examples:

e Mannose is an epimer of glucose (differs at C2)
e Galactose is an epimer of glucose (differs at C4)
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Both have the same molecular formula as glucose but different spatial arrangements at one specific carbon.
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