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Carbohydrate Quiz
1. Select the monosaccharide(s).
A. sucrose
B. fructose
C. glucose
D. fructose and glucose

2. Select the storage form of carbohydrate found in mammals.
A. glycogen
B. starch
C. fiber
D. fiber and glycogen

3. The digestion of sucrose (table sugar) results in what two monosaccharides?
A. maltose & glucose
B. glucose & galactose
C. fructose & glucose
D. galactose & fructose

4. Humans cannot digest fiber because ________.
A. fibers are soluble in water.
B. humans lack the necessary enzymes.
C. fibers are insoluble in water.
D. bile salts are ineffective on fibers.
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5. Most individuals who are lactose intolerant can consume milk products if they
_______________.
A. are of northern European background.
B. combine milk products with a high fiber diet.
C. process them with heat prior to consumption.
D. take milk products along with lactase tablets.

6. Abnormally high concentrations of blood glucose resulting from Type 2 diabetes are caused by
___________.
A. pancreatic cells no longer producing insulin.
B. body cells not responding appropriately to insulin.
C. abnormally high glucagon levels.
D. loss of muscle tissue.

7. Removing the coarse parts of corn to make cornflakes results in a food that is:

A. enriched
B. fortified
C. refined
D. unrefined

8. The RDA for carbohydrate, 130 mg/day, is based on _____.
A. the amount needed to provide adequate glucose for the brain and prevent ketosis.
B. an amount low enough to decrease the risk of dental caries and hyperactivity in children.
C. an attempt by the DRI's to increase the protein levels in the diet.
D. the amount needed to provide adequate fiber intake that will decrease the risk of colon
cancer.
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9. One result of low carbohydrate intake and/or insufficient glycogen stores is the production of
________.
A. lactic acid.
B. urea.
C. ketone bodies.
D. pyruvate.

10. The amount of rise in blood glucose concentration immediately following consumption of a
specific food is called __________.
A. hyperglycemia.
B. the insulin response.
C. glycolysis.
D. glycemic response.

11. The majority of starch digestion and breakdown of disaccharides occurs in the: mouth
A.
B. stomach
C. small intestine
D. large intestine

12. Only monosaccharides can be absorbed by the intestinal cells of the adult.
A. True
B. False

13. About half the energy in the American diet comes from carbohydrates rich in refined sugars
and low in dietary fiber.
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A. True
B. False

14. Oligosaccharides are carbohydrates containing many sugar units (greater than 10) linked
together.
A. True
B. False

15. A low-fiber meal results in:
A. blunting of the rise in blood glucose after the meal
B. concentration of nutrients
C. slowing of digestion
D. dilution of GI contents

16. A kiwi and a soda each contain 140 calories but the kiwi is considered to be a ______ food
and the soda a ______ food:
A. nutrient dense, empty calorie
B. empty calorie, nutrient dense
C. nutrient dense, unrefined food
D. calorie dense, empty calorie

17. When starches are refined only the ________ remains:
A. germ
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B. endosperm
C. bran
D. fiber

Congratulations, your answer is correct!

18. Glycogen is stored for later use in:
A. muscle cells
B. blood cells
C. liver cells
D. muscle and liver cells

19. Metabolism in the absence of oxygen is called aerobic metabolism.
A. True
B. False

20. The complete breakdown of glucose in the presence of oxygen results in:
A. carbon dioxide, water, and ATP
B. lactic acid, water, and ATP
C. carbon monoxide, water, and ATP
D. water and ATP

21. Blood glucose of 100-125 mg/dl fasting and 140-199 mg/dl 2 hours after a meal is considered:
A. normal
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B. ketotic
C. prediabetic
D. diabetic

22. Nonnutritive sweeteners can help reduce the incidence of dental caries and manage blood
sugar levels.
A. True
B. False

23. According to MyPyramid, the healthiest carbohydrate choices are foods found in the:
A. meat group
B. vegetable group
C. grain group
D. grains, fruits, and vegetable groups

24. The number of grams of sugars listed on the Nutrition Facts distinguishes between added
sugar and naturally occurring sugar.
A. True
B. False
8. Fill in the letter of the polysaccharide that fits with each function.
A. Starch
B. Glycogen
C. Cellulose
D. Chitin
E. Mucopolysaccharide
F. N-acetylglucosamine, N-acetylmuramic acid
_____ Jelly-like coating on cells
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_____ Storage form of glucose in plants
_____ Major component of arthropod skeletons
_____ Structural component of wood and plant fibers
_____ Provide rigidity to the bacterial cell wall
_____ Storage form of glucose in animals
Which of the following statements about glycoproteins is not true?

9.

A. They are O or N-linked.
B. They are found on cell surfaces.
C. They serve as cell markers.
D. They bind to iron.
E. They are important in contact inhibition.
F. They bind to lectins.
5. The addition of a phosphoryl group to a OH group of a sugar by a kinase is a form of:
A. Dehydrogenation
B. Reduction
C. Oxidation
D. Esterification

6. Two monosaccharides combine to form disaccharidesor polysaccharides. This involves the OH
group of one monosaccharide forming an ester linkage with the anomeric carbon of the second
monosaccharide. This type of bond is called:
A. N-glycosidic bond
B. Glycoside
C. O-glycosidic bond
D. Branching
What is the C-5555 epimer of L-Talose?
Please choose from one of the following options.


D-Mannose
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D-Galactose


D-Allose


L-Gulose
Hint #1
Remember, an epimer is a sugar diastereomer that varies at one chiral center. In this case, the specific chiral
center is Carbon 5555.
Hint #2
L-Talose is the enantiomer of D-Talose. That means it is a non-superimposable mirror image and will differ
at every chiral center.
1. Fructose is metabolized by
A.fructose 1-phosphate pathway
B. fructose 6-phosphate pathway
C. glyceraldehyde 3-phosphate pathway
D.both (a) and (b)
A common way that cells capture the energy released during the breakdown of large molecules is
to add electrons to smaller, specialized molecules that can accept them. This process of electron
2. acceptance is otherwise known as
A.biosynthesis
B. metabolism
C. reduction
D.catalysis
How many ATP equivalents per mole of glucose input are required for gluconeogenesis?
A.2
B. 6
C. 8
D.4
Which of the following compounds is responsible for coordinated regulation of glucose and
glycogen metabolism?
A.NAD+
5.
B. Fructose 2,6 bisphosphate
C. Acetyl-CoA
D.Fructose 1,6 bisphosphate
The cells dependent solely on glucose as an energy source are
A.muscle cells
9. B. brain cells
C. kidney cells
D.liver cells
The main site for gluconeogenesis is
10. A.kidney
B. liver
C. brain
D.muscle
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The production or break down of __________ is often coupled with the metabolic
reactions of biosynthesis and catabolism.
A. aspirin
B. DNA
C. ATP
D.CO2
Gluconeogenesis requires a higher amount of ATP equivalents as compared to that
produced by glycolysis because
A. gluconeogenesis releases energy as heat
B. glycolysis releases energy as heat
C. glycolysis occurs in the mitochondria while gluconeogenesis occurs in the cytosol
D.all of the above
Which of the following is carried out when cAMP functions as a second messenger?
A. Acts second in importance to AMP
B. Activates all cytosolic protein kinases
C. Activates the cAMP-dependent protein kinase
D.Acts outside the cell to influence cellular processes
21. Each reaction in a metabolic pathway is
A.reversible
B. irreversible
C. catalyzed by a specific enzyme
D.controlled by the end product
The process not involved in the formation of glucose by gluconeo-genesis is
A.the conversion of oxaloacetate to glucose
B. the conversion of lactate to pyruvate
C. the dephosphorylation of glucose-6-phosphate
D.all of the above
Glycogen degradation requires the enzyme namely
A.glycogen phosphorylase and phosphoglucomutase
B. glycogen phosphorylase and glycogen-debranching enzyme
C. glycogen synthase and phosphorylase
D.none of the above
Glycolysis reactions take place in
A. cytoplasm
B. cell membrane
C. cell wall
D.plasmids
8. In the Glycolysis reaction, for each glucose conversion how many ATP's are produced?
A.4
B. 2
C. 1
D.3
Which of the following enzymes plays an important role in the Cori " cycle (Lactic acid Cycle)?
A.Glucokinase
B. Glucose-6-phosphate dehydrogenase
C. Lactate dehydrogenase
D.Glucose isomerase
Metabolic reactions that break down complex molecules into smaller compounds, thereby releasing
usable energy for the cell, are best described as
A. biosynthetic
B. catabolic
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C. catalytic
D.photosynthetic
Fructose diphosphate accumulation would
A. inhibit glycolysis and gluconeogenesis
B. stimulate glycolysis and gluconeogenesis
C. stimulate glycolysis and inhibit gluconeogenesis
D.inhibit glycolysis and stimulate gluconeogenesis
Aldolases splits fructose 1,6 biphosphate into
A. glyceraldehyde 3- phosphate
B. glyceraldehyde 3- phosphate and dihydroxyacetone phosphate
C. dihydroxyacetone phosphate
D.none of the above
Insulin
A. stimulates gluconeogenesis and glycolysis
B. stimulates gluconeogenesis and inhibits glycolysis
C. inhibits gluconeogenesis and glycolysis
D.inhibits gluconeogenesis and stimulates glycolysis
What is present in the stomach to prevent self-digestion?
A. Mucus
B.acid
C. Enzymes
Under aerobic condition pyruvate is converted by pyruvate dehydrogenase to
A. phosphoenol pyruvate
B. acetyl CoA
C. lactate
D.glyceraldehyde 3 phosphate
Hexokinase activity in glycolysis is inhibited by
A. glucose 6- phosphate
B. fructose 6-phosphate
C. fructose 1,6 biphosphate
D.phosphofructokinase
The conversion of pyruvate to lactate is catalysed by
A. pyruvate carboxylase
B. lactate dehydrogenase
C. pyruvate dismutase
D.pyruvate decarboxylase
Which of the following can act as precursors for gluconeogenesis?
A. Lactate
B. Glycerol
C. Alanine
D.All of these
a-amylose is similar to
A. β-sheets
B. β-turned coils
C. α-helices
D.the hydrophobic core
Cellulose fibers resemble with the protein structure in the form of
A.β-sheets
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B. α-helices
C. β-turns
D.None of these
The glycosidic bond
A.in maltose is not hydrolyzed in lactose intolerant humans
B. in sucrose is hydrolyzed by bees
C. joins glucose and fructose to form sucrose
D.both (b) and (c)
Boat and chair conformations are found
A.in pyranose sugars
B. in any sugar without axial -OH groups
C. in any sugar without equatorial -OH groups
D.only in D-glucopyranose
Gluconeogenesis uses
A. 3 ATPs and 2 GTPs per glucose
B. 2 ATPs and 1 GTPs per glucose
C. 3 ATPs and 3 GTPs per glucose
D.4 ATPs and 2 GTPs per glucose
Saliva contains all of the following except
A. hormones
B. amylase
C. bacteria-killing enzymes
D.antibodies
The conversion of pyruvate to oxaloacetate
A. requires biotin
B. involves the fixation of carbon dioxide
C. occurs in the mitochondria
D.all of the above
References:
http://www.wiley.com/college/fob/quiz/
http://higheredbcs.wiley.com/legacy/college/grosvenor/0470197587/practice/ch04.html
http://www.quizbiology.com/2013/05/biochemistry-quiz-on-carbohydrates.html
http://www.indiabix.com/biochemistry/carbohydrate/
http://www.proprofs.com/quiz-school/quizshow.php?title=organic-chemistry-carbohydrates&q=1
http://www.wiley.com/legacy/college/boyer/0471661791/quiz/boyer_quiz/ch07.htm



Key Notes
Gluconeogenesis:
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The production of glucose, especially in the liver, from amino acids, fats, and other substances that are not
carbohydrates
 Glycolysis:
Glycolysis is the metabolic pathway that converts glucose C6H12O6, into pyruvate, CH3COCOO + H. The
free energy released in this process is used to form the high-energy compounds ATP and NADH.
 Cellular Respiration: is the process called that produces ATP in the body
 Glycosidic bond: (O- Glycosidic bond : COC) (N- Glycosidic bond : CNC)
In chemistry, a glycosidic bond or glycosidic linkage is a type of covalent bond that joins a carbohydrate
molecule to another group, which may or may not be another carbohydrate. A glycosidic bond is formed
between the hemiacetal or hemiketal group of a saccharide and the hydroxyl group of some compound such
as an alcohol.
 Glucoside A glucoside is a glycoside that is derived from glucose.
Penultimate carbon: The second to last carbon in a chain, Also known as the last chiral centre. A Fischer
projection is used to differentiate between L- and D- molecules. On a Fischer projection, the penultimate
carbon of D sugars are depicted with hydrogen on the left and hydroxyl on the right.
Fischer projection: is an open chain structure used to differentiate between L- and D- molecules.
Photosynthesis: Process of synthesizing glucose in green plants.
Haworth projection: is a common way of representing the cyclic structure of monosaccharide with a
simple three-dimensional perspective.
Furan: 5 member ring
Pyranose: 6 member ring
Carbohydrates that form six membered rings (such as glucose) are referred to as pyranoses, while those
forming five membered rings are referred to as furanoses.
C-1: carbon is the anomeric carbon in a new stero-centre on a closed ring.
Maltose: Malt Sugar
Epimer: is a stereoisomer that differs in configuration at any single stereogenic center (around one specific
carbon atom).
Anomer: is a cyclic saccharide and an epimer that differs in configuration, specifically at
the hemiacetal/acetal carbon (around carbonyl alcohol). Anomerization is the process of conversion of one
anomer to the other.
Alpha anomer: is a OH on anomeric C is positioned down. (trans)
Beta anomer: is a OH on anomeric C is positioned Up. (cis)
Anomerization (or anomerism) refers to the formation of an anomer from the straight-chain form of the
sugar.
Mutarotation: in the inter-conversion between the alpha-anomer and the beta-anomer. It is the change in
optical rotation accompanying epimerization at the hemiacetal carbon atom. In general α- and β-form are
stable solids, but in solution they rapidly equilibrate.
Calculating the ratio of isomers- mutarotation?
If the alpha isomer of say glucose has a rotation of +112.1 and the beta isomer has a rotation of +18.7
and at equilibrium they both have an optical rotation of +52.7 how would i work out the percentage of each
isomer?
x*18.7 +(1-x)112=52.7 -> x~0.64
Answer: (alpha = 36%, beta = 64%.)
Furfural: is an organic compound derived from a variety of agricultural byproducts, including
corncobs, oat, wheat bran, and sawdust. The name furfural comes from the Latin word furfur, meaning bran,
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referring to its usual source.
Furfural is a heterocyclic aldehyde, with the ring structure shown at right. Its chemical
formula is OC4H3CHO. It is a colorless oily liquid with the odor of almonds, which quickly darkens when
exposed to air. It is one of the components found in vanilla.

Cellulose: Dietary fiber
Disaccharides can be HYDOLYSED into two monosaccrides. Not split or cleaved
Glycogen storage disease type I or von Gierke's disease: is the most common of the glycogen storage
diseases. This genetic disease results from deficiency of the enzyme glucose-6-phosphatase.
Osazones: are a class of carbohydrate derivatives found in organic chemistry formed when sugars are
reacted with excess of phenylhydrazine.

Resistant starch (RS) is starch or starch digestion products that are not digested and absorbed in
the stomach or small intestine and pass on to the large intestine. RS has been categorized into four types:






RS1 Physically inaccessible or undigestible resistant starch, such as that found in seeds or legumes
and unprocessed whole grains.
RS2 Resistant starch is inaccessible to enzymes due to starch conformation, as in high amylose corn
starch
RS3 Resistant starch that is formed when starch-containing foods are cooked and cooled, such as
pasta. Occurs due to retrogradation, which refers to the collective processes of dissolved starch
becoming less soluble after being heated and dissolved in water and then cooled.
RS4 Starches that have been chemically modified to resist digestion.

Agar: is derived from the polysaccharide agarose, which forms the supporting structure in the cell walls of
certain species of algae, and which is released on boiling. These algae are known as agarophytes and belong
to the Rhodophyta (red algae) phylum.
Agar consists of a mixture of agarose and agaropectin. Agarose, the predominant component of agar,
is a linear polymer, made up of the repeating monomeric unit of agarobiose. Agarobiose is a disaccharide
made up of D-galactose and 3,6-anhydro-L-galactopyranose. Agaropectin is a heterogeneous mixture of
smaller molecules that occur in lesser amounts, and is made up of alternating units of D-galactose and Lgalactose heavily modified with acidic side-groups, such as sulfate and pyruvate.
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Thixotropy is a time-dependent shear thinning property. Certain gels or fluids that are thick (viscous) under
static conditions will flow (become thin, less viscous) over time when shaken, agitated, or otherwise
stressed (time dependent viscosity). Ex: Starch Gel, Catchup

Lipid Quiz
(Valin + Glucose) heated @180 degree= Chocolate Flavour
(Glutamine + Glucose) heated @180 degree= Butter Scotch Flavour
(Asparatic acid + Glucose) heated = Rocky candy aroma
Snake venom & Pancreatic Lipase: Used for the determination of positional distribution of fatty
acids in aclglycerol molecules.
With respect to phospholipids: They have hydrophilic head & Hydrophobic Tail.
Lipids also are used to 1. As a prime component in cell membranes. 2. Cushion and support organism.
3. Make cell membrane components. 4. Building blocks for vitamins and hormones
A saturated fatty acid is one which: 1. has only single bonds 2. Has a complement of hydrogen in its
hydrogen tail. 6. Good for repelling water on organism surfaces.
Cholesterol is necessary for sexual trait and gamete formation
Cholesterol which is the major type of sterol found in animals plays a role in: Fat digestion,
Synthesis of testosterone and estrogen, Arterioschlerosis
Phospholipid is the most associated with cell membranes
How large can the carbon backbone of fatty acids be constructed?—36
Recommended amount of kilocalories of lipids to take--- 30%
The lowest energy value lipid for human nutrition is
A.

olive oil

B.

olestra

C.

margarine

D.

cardiolipih

The number of water molecules consumed by the formation of phosphatidyl serine are
A.

0

B.

1

C.

2

D.

4

Synthesis of fatty acid takes place when
A.

fatty acid are plentiful
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B.

carbohydrate is plentiful

C.

carbohydrate and energy are plentiful

D.

none of these

Which of the following is called milk ejection hormone?
A.

Prolactin

B.

Vasopressin

C.

Oxytocin

D.

All of these

Cholestrol is the precursor of
A.

steroid hormones

B.

vitamin A

C.

bile salts

D.

both (a) and (c)

Atherosclerosis can cause blood (a

disease of the arteries characterized by the deposition of fatty

material on their inner walls)
A.

thinning

B.

clotting

C.

thickening

D.

none of these

How many ATPs are formed during complete oxidation of palmitate?
A.

35

B.

96

C.

129

D.

131
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Micelles of fatty acids in water are organized such that the __________ faces the solvent and the
__________ are directed toward the interior
A.

carboxylic acid groups, hydrocarbon chains heads

B.

hydrophilic heads, hydrophobic tails

C.

hydrocarbon chains, carboxylic acid groups

D.

both (a) and (b)

In the intestine, the dietary fats are hydrolysed by
A.

triacylglycerol lipase

B.

adenylate cyclase

C.

pancreatic lipase

D.

protein kinase

References:
http://www.wiley.com/college/fob/quiz/
http://www.softschools.com/quizzes/chemistry/lipids/quiz2007.html
http://www.quizbiology.com/2013/05/biochemistry-quiz-on-lipids.html#.VoTS_hV97IV
http://highered.mheducation.com/sites/0073031208/student_view0/chapter3/multiple_choice.html
http://www.proprofs.com/quiz-school/topic/lipids-human-biology
http://www.proprofs.com/quiz-school/story.php?title=lipids_4
http://www.quizmoz.com/quizzes/Chemistry-Quizzes/l/Lipids-Quiz.asp
http://www.zerobio.com/biofax10.htm
http://www.proprofs.com/quiz-school/story.php?title=nutrition-unit-3-lipids

Protein Quiz
Primary structure of a protein: refers to the linear sequence of amino acids in the polypeptide
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chain. The primary structure is held together by covalent bonds such as peptide bonds, which are
made during the process of protein biosynthesis or translation. Also this structure starts from the
amino-terminal (N) end to the carboxyl-terminal (C) end. Primary Structure determines the biological
activity of a protein, denote the number of amino acids and their sequence.
Secondary 3D structure: can be formally defined by the pattern of hydrogen bonds of the protein
(such as alpha helices and beta sheets) that are observed in an atomic-resolution structure.
 Alpha helices is the most common and most stable conformation for a polypeptide chain.


Beta-pleated sheet structure as observed by x-ray diffraction pattern set the stage for
abnormal protein folding and amyloid fibril deposition. Many classic eponymic diseases
(Alzheimer disease) are found to be related to a diverse array of misfolded polypeptides
(amyloid) that contain the common beta-pleated sheet architecture.



The most common amino acid in Beta-bend is glycine.

Alpha Helix: Alpha helix was first discribed by Linus Pauling in 1951. In the alpha helix structurs, the
carbonyl oxygen of one peptide bond to the NH group of the 4th amino acid away
 The Ala, Glu, Leu and Met are good alpha-helix formers.


Pro is alpha-helix terminator. (Cyclic structure introduces a kink into the peptide chain;
typically found as terminator of alpha helix.)

Quaternary Structure: refers to organisation and spatial arrangements of proteins with many
polypeptide chains. This structure is maintained by disulphide linkages.
Globular proteins or spheroproteins: are spherical ("globe-like") proteins and are one of the
common protein types (the others being fibrous, disordered and membrane proteins) that only play a
structural function. Globular proteins are somewhat water-soluble (forming colloids in water), unlike
the fibrous or membrane proteins. There are multiple fold classes of globular proteins, since there are
much different architecture that can fold into a roughly spherical shape.
The term globin can refer more specifically to proteins including the globin fold, which is a
common three dimensional fold in proteins and defines the globin-like protein superfamily and This
fold typically consists of eight alpha helices.
Structure of Amino Acids
 Glutamine has amide (NH2) group in side chain.


A tripeptide has two peptide bond.



Aspartamine is a sweetner made up of: Aspartate and phenylalanine

 Semi Essential AA: Histidine and Arginine


D-Amino acids occur naturally in -Bacterial peptidoglycan cell wall



Selenocysteine is considered as 21st Amino acid.
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Tryptophan has indole ring in side chain. And thyptophan is the precursor of plant hormone
Auxin.



Proline is an imino acid



Tyrosine, Serine & Threonine has –OH group in side chain.



Ornithine citrulline are derivative of asparagine in urea synthesis. Ornithine is converted to
citrulline at the expense of carbamoyl phosphate, and an amino group is transferred to
citrulline from aspartate, re-forming arginine.

General Points
 ΔG° = -RTlnK---A 10-fold increase in K decreases ΔG° by about 2.3*RT


Methionine amino acid starts all proteins synthesis.



The first step in translation is binding of mRNA to the small ribosomal subunit.



tRNAs bind to an amino acid.



The site of protein synthesis is Ribosome.



The primary structure of ovalbumin is least affected If the egg white protein, ovalbumin, is
denatured in a hard-boiled egg.



Protein folding is mediated by other proteins called chaperones, that assist the covalent folding
or unfolding and the assembly or disassembly of other macromolecular structures.



Lacto-peroxidase: is one of the most heat-stable enzymes found in milk. Lactoperoxidase,
when combined with hydrogen peroxide and thiocyanate, has antibacterial properties. It is
suggested that the presence of lactoperoxidase in raw milk inhibits the disease causing

Sneha Awasthi GATE-2016

microorganisms (pathogens) present in milk.


Alkaline Phospatase: Alkaline phosphatase is a heat sensitive enzyme in milk that is used as
indicator of pasteurization. If milk is properly pasteurized, alkaline phosphatase is inactivated



Polyphenol oxidase (PPO or mono-phenol mono-oxygenase or Polyphenol oxidase I):

It is a tetramer that contains four atoms of copper per moleculecatalyses the ohydroxylation of monophenol molecules in which the benzene ring contains a
singlehydroxyl substituent to o-diphenols (phenol molecules containing
two hydroxyl substituents). It can also further catalyse the oxidation of o-diphenols to produce oquinones. PPO causes the rapid polymerization of o-quinones to produce black, brown or
red pigments (polyphenols) that cause fruit browning.



Lipoxygenases :

are a family of iron containing enzymes that catalyze the dioxygenation of PUFA in
lipids containing a cis,cis-1,4- pentadiene structure. It catalyses the following reaction:
Fatty acid + O2 = fatty acid hydroperoxide
 Lipase
A lipase is an enzyme that catalyzes the hydrolysis of fats (lipids).
 Conjugated Proteins
• Phosphoproteins—for example, casein (milk protein); phosphate groups are
esterified to serine residues.
• Glycoproteins—K-casein; a CHO or sugar is attached to the protein.
• Lipoproteins—lipovitellin, in egg yolk; a lipid is attached to the protein.
• Hemoproteins— hemoglobin and myoglobin; iron is complexed with the protein.
References:
http://www.wiley.com/college/fob/quiz/
http://www.quizbiology.com/2013/05/biochemistry-quiz-on-protein-structure.html#.Vn4fyRV97IV
http://www.quizbiology.com/2013/05/biochemistry-quiz-on-amino-acids.html#.Vn4fxRV97IV
http://www.quizbiology.com/2013/05/biology-quiz-on-proteins.html#.Vn4fwhV97IV
http://www.andrewgray.com/teachers/proteinsquiz.htm
http://www.indiabix.com/biochemistry/protein-stability/
http://www.indiabix.com/biochemistry/protein-structure/
http://www.indiabix.com/biochemistry/protein-purification/
http://www.indiabix.com/biochemistry/protein-synthesis/024007
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Ferementation Quiz
The production of substances in industrial microbiology occur in the sequence
Ans: inoculation, fermentation, downstream processing, removal of waste
Milk fermentation to produce cheese is done initially by inoculating with

Streptococcus lactis and Lactobacillus spp

Which microorganism is commonly associated with fecal contamination?
a) Clostridium botulinum
b) Campylobacter jejuni
c) Bacillus cereus
d) Trichinella spiralis
Which of the following foods is rich in omega-3 fatty acids?
a) lard
b) fatty fish
c) butter
d) olive oil
Which industrial processing method is most effective for making dried potato flakes?
Drum Drying
Which of the following analytical methods can be used to distinguish flavour
compounds?

a) hydrometry
b) near infrared spectroscopy
c) polarimetry
d) gas chromatography
What happens to the boiling point of water when it is heated at high
altitudes?
Decreases
Which of the following methods is a quick test for sugar content during the
early stages of the brewing process for beer?
a) hydrometry
b) Babcock test: The Babcock test is the first inexpensive and
practical test factories could use to determine the fat content of milk.
c) wet ashing
d) Soxhlet extraction

Enzyme Kinetics
CHEM106 Section 002 Problem Set 2

Name: _________________
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Due Thursday, February 18, 2010
Answer all of the following questions and record your answer on the answer sheet.
You must show all of your calculations in order for any credit to be given. You
must box your final answers on any scratch paper that you include with this
Problem Set. If I can’t follow your work, you won’t receive partial credit.
1. Km = _________________

Vm = _________________

2. [S]1 = __________ [S]2 = __________ [S]3 = __________ [S]4 = __________
3. Type of inhibition? ____________________________
4. _________________
5. i) __________________ ii) ________________ iii) _________________
6. i) __________________ ii) ________________ iii) _________________
7. i) __________________ ii) ________________
8. Attach a sheet directly after this sheet.
9. _____________________
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1.

The following data were obtained from an enzyme kinetics experiment.
Graph the data using a Lineweaver-Burk plot and determine, by inspection of
the graph, the values for Km and Vmax.
[S] (µM)
_______

V (nmol/min)
___________

0.20
0.26
0.33

1.43
1.67
2.08

3.33
2.

3.

Use the Michaelis-Menton Equation to calculate the missing values of [S]
given below if Vmax = 5 mmol/min. Plot [S] versus V (NOT the reciprocals!).
Draw line parallel to the x-axis at Vmax and extend your plotted line to show
its approach to Vmax.
[S] (mM)
_______

V (mmol/min)
___________

10
[S]1
[S]2
[S]3
[S]4

1.2
1.7
2.1
2.2
2.5

The effect of an inhibitor on an enzyme was tested and the experiment gave
the results below. Plot the data and determine, by inspection of the graph,
what type of inhibition is involved.
[S] µM
______
0.4
0.67
1.00
2.00

4.

V (µmol/min)
with 0.0 nM
Inhibitor
___________

V (µmol/min)
with 25 nM
Inhibitor
___________

V (µmol/min)
with 50 nM
Inhibitor
___________

0.22
0.29
0.32
0.40

0.21
0.26
0.30
0.36

0.20
0.24
0.28
0.32

How many ml of a 0.2 M NaOH solution are required to bring the pH of 20 ml
of a 0.4 M HCl solution to 7.0?
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5.

The following questions refer to the figure. You must CALCULATE every
answer, you cannot simply look at the titration curve and make an
approximatation.

i)
ii)

What is the pKa of the weak acid?
What was the original concentration of the acid if the starting volume of acid
was 18.60 mL?
Calculate the pH at the equivalence point.

iii)
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6.

The following questions refer to the figure. You must CALCULATE every
answer, you cannot simply look at the titration curve and make an
approximatation.

i)
ii)

What is the pKb of the weak base?
What was the original concentration of the base if the starting volume of base
was 7.50 mL?
Calculate the pH at the equivalence point.

iii)
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7. Answer the following questions.
i)

Draw a tripeptide having R groups consisting of methyl, hydroxyl, and phenol
groups.

ii)

When a protein is dissolved in water, the amino acids found in its interior are
likely to have R groups which are:
a) hydrophilic
b) charged
c) highly reduced
d) polar
e) all of the above
f) none of the above

8. Draw the structure of the following compounds:
i)
ii)
iii)
iv)
v)

2,4-dimethyl-3-pentanol
1-ethyl-3-methylbenzene
2,6-diaminohexanoic acid
1-methoxy-3-hexanone
benzaldehyde

9. You have 200 mg of aspirin (FW= 180g/mole) dissolved in 50 mL of water. You
take 5 mL of this solution and bring it to 200 mL with water. You then take 100
mL of that and bring it to 1000 mL with water. You take 5 mL of that solution
and add it to 10 mL of water. What is the molarity of aspirin in the final solution?

ENZYME KINETICS PRACTICE PROBLEMS
7.

The following data were obtained from an enzyme kinetics experiment.
Graph the data using a Lineweaver-Burk plot and determine, by inspection of
the graph, the values for Km and Vmax.
[S] (µM)

V (nmol/min)
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_______

___________

0.21
0.27
0.34

1.43
1.67
2.08

3.33
8.

Calculate the specificity constant for an enzyme if its k cat = 1.4 x 104 s-1 Km =
90 µM. Is this enzyme very efficient?

9.

Use the Michaelis-Menton Equation to calculate the missing values of [S]
given below if Vmax = 5 mmol/min. Plot [S] versus V (NOT the reciprocals!).
Draw line parallel to the x-axis at Vmax and extend your plotted line to show
its approach to Vmax.

10.

[S] (mM)
_______

V (mmol/min)
___________

11
?
?
?
?

1.2
1.7
2.1
2.2
2.5

The effect of an inhibitor on an enzyme was tested and the experiment gave
the results below. Plot the data and determine, by inspection of the graph,
what type of inhibition is involved.
[S] µM
______

11.

V (µmol/min)
with 0.0 nM
Inhibitor
___________

V (µmol/min)
with 25 nM
Inhibitor
___________

V (µmol/min)
with 50 nM
Inhibitor
___________

0.4
0.22
0.21
0.20
0.67
0.29
0.26
0.24
1.00
0.32
0.30
0.28
2.00
0.40
0.36
0.32
You perform a kinetics experiment on the enzyme phosphatidylinositol
synthase (PI synthase) using as substrate radiolabeled inositol in a tracer
amount mixed with unlabeled inositol.
PI Synthase
CDP-DAG + Inositol ----------------------------- Phosphatidylinositol
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Using a scintillation counter, you have determined that the inositol substrate has a
specific radioactivity of 100 dpm (disintegrations per minute) / 1 nmol of inositol.
You collect the following data that represent the amount of radiolabeled
phosphatidylinositol formed (data in dpm) after a 10 min reaction using 5 µM enzyme.
[S] nmol/100 µl Reaction Volume
____________________________
250
500
750
1,000
1.
2.
3.

dpm Recovered in Product Formed
____________________________
1,000
16,000
17,500
21,700

Determine nmol product formed per min for each substrate concentration
used.
Prepare a Lineweaver-Burk plot of the data.
Determine Km and Vmax for PI synthase.

6.
(a) Define Molar (M)
(b) Define mol (or mole)

