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- large molecules can be made by joining the monomers together to form a long chain called a polymer
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(a) Linear and ring forms. (b) Abbreviated ring structure
C 6 Glucose - a mongsaccharide
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- a monosaccharide is a single sugar molecule
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Monosaccharides

- we can connect two monosaccharides together to make a disaccharide or many together to make a
polysaccharide \—
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Can you see the difference?
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(a) Starch: a plant polysaccharide

- remember, these are both polymers of glucose

- organisms store glucose because it is the preferred source of energy for cells

Starch

Starch and glycogen

Carbohydrate monomers are connected together by dehydration synthesis.
HO-O—O—H HO-O-H enzyme

Glucose Glucose Maltose

Dehydration synthesis
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Carbohyd are di d from one another by hydrolysis.
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O@ (a) @ and B glucose ring structures.

Substrate CH,0H CH,O0H
(sucrose)

enzyme

Glucose (b) Starch: 14 linkage of « glucose monomers

Enzyme - -
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(c) Cellulose: 1-4 linkage of B glucose monomers

Enzyme hydrolysis Starch and cellulos

Cellulose

R in a plant cell wall i;.(fn?;ﬁm the relationship between monomers and polymers, using polysaccharides as an

2. a) Plants make a huge amount of cellulose each year which could be an excellent source
of glucose as food for humans and other organisms. Why is it not?

b) Although it can’t be digested, why is fibre (i.e., cellulose) considered to be an important
part of a healthy diet?

¢) Wait a second, how can herbivores like cows eat grass as the major part of their diet?
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What if there's too much fat in your diet?

Lean adipose tissue Obese adipose tissue

Lipids are great for storing energy

Normal artery

Artery narrowed
by atherosclerosis

Blood flow

Fat cells Atherosclerosis



Macromolecules_p1.notebook

Lifestyle changes
- low-fat diet
- exercise

Bypass surgery

Stent
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A triglyceride is a common type of fat
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B (Palmitic acid)
Glycerol

(a) Dehydration synthesis

Why are fats nonpolar?

Treatment

Saturated fatty acids

9999 99299 @

Unsaturated fatty acids

missing hydrogen
double bond
bc!nd
less close packing

1iqluid

Triglycerides

unsaturated fats

saturated fats
| I 1
Source Animals Plants and fish
Hydrogen Filled with hydrogen Missing hydrogen
Double bonds No Yes
Straight Yes No
Packing Close Not as close
Phase Solid Liquid

Saturated/unsaturated

What about Trans fats?

Oleic Acid Elaidic Acid

Cis double bond — Trans double bond —

trans.

Complete chemical side-effect of chemical
hydrogenation hydrogenation

Double bond in the trans configuration

Saturated/unsaturated

Serving Size 11tbsp (1
Servmqs Per Container

Nutrition I:Tcts

er Senving
f,alnr\!s 100 Calories from Fat 100
% Daily

Total Fat 11g

g
Cholesterol Omg 0%
Sodium_105mg %
Total Carbohydrate Og 0%
Protein 0g

INGREDIENTS: VEGETABLE OIL BLEND

H\‘DROGENAIED SOYBEAN OIL, SOYBEAN OIL),
LT, WHEY (FROM MILK), SOY LECITHIN,
VEGETABLE MOHO AND DIGLYCERIDES,
POTASSIUM SORBATE (USED TO PROTECT
QUALITY), CITRIC ACID, ARTIFICIAL FLAVORS,
VITAMIN A PALMITATE, BETA CAROTENE (FOR

COLOR).
CONTAINS: MILK,S0Y

6" :-ena.msmm NutritionF;
QUALITY GUARANTI ot soket
1f you are not completelf

satisfied with this product,
it for a refund or replacem|

Cis/trans

Labels
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[What's this molecule?

Hydrophilic head

What's this molecule?

2
E Fatty acids
3 HO
s Hydrophilic
g head
z
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) Hydrophobic CH3 OH CH3
tails
CHg
4] HO
testosterone estradiol
Phospholipids Cholesterol

3. Lipids and carbohydrates can both be used as energy by cells. If you need quick energy,
which might you choose to eat?

Waxes
- long chain lipids joined to an alcohol or carbon ring
- waxes function in waterproofing (e.g., plant cuticle, feathers)

4. Which of these things is not like the others?
a)fiber  (b)sugar  (c)starch  (d)cellulose  (e) fat

5. How does the structure of an unsaturated fatty acid differ from the structure of a saturated
fatty acid? Give an example of a food that contains each

6. Explain why some fatty acids are solid at room temperature while others are liquid.

7. When you consume more food than you need for energy, the excess can be stored in the
form of lipids. Why are lipids particularly useful for this purpose?

8. a) What property do all lipids share?
b) How does this make them ideal for building cell membranes?

9. What effect does hydrogenation have on fatty acids?

10. a) Cholesterol usually gets a bad rap in the media. What makes it a health risk?
b) Should we try to eliminate it from our diet?
¢) Do we need cholesterol?

Waxes cQ
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monomer = amino acid ‘What's the monomer?

polymer = polypeptide (protein)

Amino acid Peptide bond
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‘What do you notice about these amino acids?
oty ot - R groups contain OH or NH (which are polar, i.e., hydrophilic)
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ly
|
L B e
g = HN—C—C Acidic Basic
?H’c," ‘CHZ ¥ CH, |
HyN*—C— H*—C—C HN—C—C WS G NH,* NH, NHE
RS b H \{‘-/ \cl’ cH, 1:5=NHZ‘ | N\?!
(Met) (Phe) T (Trp) Proline (Pro) Charged o o oty CH, tH o
H;"._'I:_CQ ‘I:H’ o ?H, K‘DH, HQN‘—?—CQ—
< o #
‘What do you notice about these amino acids? L N —T-C\n_ G P G H
- the R groups contain mostly C and H (which are nonpolar, i.e., hydrophobic) H "sN'_?_E\ cH, o
Zopooe) L e H,w—é—c:
b
Aspartic acid (Asp) Glutamic acid (Glu) Lysine(Lys)  Arginine (Arg)  Histidine (His)
What do you notice about these amino acids?
- R groups have a charge
Non-polar amino acids Polar and charged
);ymg%; Primary structure
gt
11. a) Why is a protein called a polypeptide? 8 k
b) Why is a polypeptide not a protein? -
12. Why are some amino acids soluble in water while others are not?
13. Although some people are vegetarians and therefore not eating meat, why do they need to
make sure to include meat alternates in their diet?
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Tertiary structure Sep 12-10:03 AM
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Quaternary structure

Primary structure
amino acid sequence

helix

Secondary structure Tertiary structure

(a) Collagen (b) Hemoglobin
Quatemary structure
Quaternary structure Structure overview
Denaturation

14. Explain how the 3-dimensional shape of proteins is formed.
, ' ~ 15. Discuss a couple of the interactions that can occur between the R groups of an amino acid
, {‘ ) \ \ sequence.
o & ¢ { I , :
) - / =) 16. a) Some features of amino acids are common while others are not. Explain
} l b) How does having different R groups make amino acids ideal building blocks for proteins?

> 14 /
p s P Y‘ J v - 17. a) Which elements are found in proteins but in neither carbohydrates nor lipids.

C P ‘ 5 ) b) Which element is found in nucleic acids but in neither carbohydrates nor proteins?
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Normal protein Denatured protein

Renaturation

Denature cQ
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Ribose + nucleotide

Pentose sugars

nucleic acid

What's the monomer?  nucleotide

co O»

What's the poly%ner’! nucleic acid
Deoxyribose (in DNA) Ribose (in RNA)

Nucleoside components

Nucleic acid Building blocks
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18. Name the basic building blocks for each of the following molecules:
a) Protein (b) Triglyceride (c) Carbohydrate
d) Nucleic acids

19. Proteins are to amino acids as polysaccharides are to .

20. a) You connect a molecule of ribose, a phosphate, and a molecule of cytosine. What have
you made?
b) Why can you not say you’ve made a nucleic acid?

Sep 13-9:45 AM

Secondary structure

B pleated sheet

Amino acid
subunits

Secondary structure

cQ
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