Chemistry of Life Unit:

eat ... or have eaten

Mutrition Facts
Sarving Size 12 cup dry (40g)

Eurl.-"rl Par Contginer about 73

Calorias N
Calories frorm Fat

Total Fat 3~
Saturated Fat 0,54

F':t.u.rala-::l Fat 1g

Moncunsaturated Fat 1g
Cholesteral Omyg (1) s
Sodlum Om (n 2 3%

Total Carbahydrate a7g 9% 1125
Cilatary Fiber 4g 15% 152

Scluble Fiber 5
Imsalubla Fiber 29
Swgars 1
Protain S5g




&FQFE Nutﬂ

Mutrition Facts
Serving Sdze 142 cup (58g). °

sardngs Par Containar -ﬁﬂﬂ :

Dietary Fiber 5g
SUgars /g
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Connecting CONCEPTS

ike other carnivores, the Venus flytrap Cell Function The Venus
al . hats flytrap has specialized cells
eats animals to get nutrients that it Sin s s
needs to make molecules such as proteins | Some of these cells allow the
g : : plant to snap shut on its prey
and nucleic acids. Other chemical com- ' within 0.5 seconds. Other
) ‘ cells, such as those that
pounds made by the plant’s cells enable o appear purple in ths light
the Venus flytrap to digest the animals micrograph, secrete digestive
. A S chemicals that allow the
that it eats. These chemicals are similar to . plant to consume its prey.
the chemicals that allow you to digest (LM; magnifcation 500
the food that you eat.

Chapter 2: Chemistry of Life




Prefix Preview:

Identify the Latin “root word” that matches each prefix

Prefix Latin
“Root Word”




All living things contain the same 4
Carbon-based molecules:

’he Biomolecules are called I

= All'Polymers are made up; ofi , or “building blocks.*

= [hey are all' bullt with the same process: Dehydration
Synthesis (Condensation)

BB + BBl = polymer + H50

= All"are broken down by the same process: HYDROLYSIS:

polymer + H,0 = BB + BB m



../Unit 1 videos/03_01BCarbonSkeletons_A.html
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Condensation = IS formed
durlng d reactlon that builds bICl polymers

HO—::: 1 "'jjl—::iﬁf 2 "_ff—::iﬁj 3 f'iﬁf::— H  HO— 1 "'jji:—H

Short polymer T \:onomer
H,O

Long polymer

HO— 1 — 2 —3 — 4 —H

BB + BB > Polymer + Water




Hydrolysis = Add and then
split apart big pelymers

Long polymer
Ho—riji1 _ 3 _ 3 _ " _H

Short polymer monomer

o 1 — 2 -3 4 o1 —n

Polymer + Water > BB + BB



L.et’'s Review: WAhich process
( o]f ) is most
similar to each action below:

1. You dropryour cell phone and it breaks inte: 1.5
PIECES?.

2. You staple 8'pages of paper together?
5. You build arcastlie out off legos?

4. You use a knife to slice a carrot into: many: pieces?



Let’'s Review: Which process
( or ) is
most similar to each action below:

5. You drink:seme water and then digest a donut
IR Your stemach?

6. Your fingernails ' grow: Ienger: in lengthas your
nail bead’ cells’ cCOonNECE protein MeNoMmEeErs toe
bulld protein polymers?



L.et’'s Review: WAhich process
( o]f ) is most
similar to each action below:

1. You dropryour cell phone and it breaks inte: 1.5
PIECES?.

2. You staple 8'pages of paper together?
5. You build arcastlie out off legos?

4. You use a knife to slice a carrot into: many: pieces?



L.et’'s Review: Which process
( or ) is
most similar to each action below:

5. You drink:seme water and then digest a donut
IR Your stomach?

6. Your fingernailsigrow Ionger:  rmywmmm

Each smaller molecule is a subunit

N Iengthras yeurnall DEG CEllS pupisiss
CONMECE Proetein MONOMErS

to build protein polymers? o /L/»/<:\'/<_\ &
|—|—l

polymer

A polymer is a molecule that contains
many monomers bonded together.



BUILDING BILLOCK (one sugar subunit or
) :__Monosaccharide

CH,OH

5
g @

Shape = Hexagon ring b 4
| |

H OH

Glucose (C,H,,0,) can be ring shaped an\
is often shown as a simplified hexagon.

2 common monosaccharide examples:

1) Allfcarbehydrates in the diet are digested until /
they are absorbed! into the blood as Glucose

2) The simple sugar found in fruit is Fructose




Disaccharide- TWO inked sugar molecules

2 common disaccharide examples: ¢ ‘ \ B

Table sugar is called _Sucrose N A -

B-Glucose

H OH
Disaccharides V B-Galactose
B-Lactose



../Unit 1 videos/03_05Disaccharides_A.html

Polysaccharide - many linked sugars

5 common polysaccharide examples '
Poly S video

4 n 1) In potatoes = Starch

2) In muscle = Glycogen

g
0
.
b

3) In plant cell'walls =
Cellulose

.....
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Important things to know: about

Many sugars usually end in * OSE
s Glucose, sucrose, lactose, fructose, cellulose
Polysaccharides have various

s Starch — plant long-term Energy. storage

Glycogen  _ 1 man long-term Energy storage
iniverand muscles

s Cellulose _ piant cell walls (cotton fibersg
(indigestible by humans = dietary

o Chitin " rotective animall coverings
(Crayfish; shrimp, beetles)




Important things to know about

Easy to use form of _ Stored energy fn cal|s

What do all'the carbohydrate-containing
foods below have In common?

Made by that captured solar energy




What do these carbs have in common?

T,

Color = white
Glycemic Index = HIGH

Health ="BADT = = ... WHY?
Blood spikes > Blood insulin spikes >
Blood plummets—> Triggers >

Overeating > Obesity >



A 3 Major Health Risks:

1) _Heart Disease (Insulin A artery.
Inflammation and' plague buildup)

2) Type 2 Diabetes (¢¢¢¢ Insulin >
Insulin resistance & Ablood glucose levels)

3) Cancer (Insulin triggers other hormones
that Acell division and block cell death)

Bottom line: See WHITE carbs: think FAT




See the carbohydrate in this Coke label?

. . CARBONATED WATER, HIGH FRUCTOSE
| ' CORN SYRUP, CARAMEL COLOR,

| PHOSPHORIC ACID, NATURAL -

| FLAVORS, CAFFEINE.

| CANNED UNDER AUTHORITY OF THE

| {COCA-COLA COMPANY, ATLANTA, GA

| 130313. CANNER'S NAME AND ADDRESS

*APPEAR ON EACH CAN. e

| "©2007 THE COCA- COLA :

| COMPANY . Coke

| 'CONSUMER INFORMATION ]
CALL 1-800-438- 2653 CLASSIC
ww coke com




How do they make HFCS?

* Break down corn starch inte glucose monomers
* Convert most glucose into fiructose

WHY?
* Fructose IS sweeter than glucose

» Eructose Is easier to work with

e Fructose is cheaper than sucrose (table sugar)



Why dees HFCS nutrition experts?

* Fructose blocks the burning of Body fat

o Fructose stimulates production of liver fat

which = ANInsulin _resistance

* Fructose stimulates appetite

WOW ... cutting 6-ounce soda
each day = losing Ibs In 1 year?



“Superstar” Carbohydrate foods include:

beans , Whole grains

Fruits & Vegetables

I/

These foods are full' of natural chemicals

Which help us' by:

1) N/ inflammation

2) Neutralize  harmful “free radical”
molecules that constantly harm cells

3) .A\__immune _ system

4) . WBody toxins




Let’s Review

Disaccharides V

I Poly S video

Lipid video

1l
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BUILDING BLOCK: 1 Glycerol head with
l.ooks like a long Capital ™

three fatty acid tails
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Important things to know about

NOT soluble in water (Ronpolar )




Important things to know about
Foods high in Lipids: Fried foods

Butter Whole cheese —
Milk

.
"~
AR
- N

Red meat

Llpldshave Various Functlons in cells:
‘ Fats — long-term Enerqgy storage

Phospholipids — cell'membranes

ﬂ? Steroids — cholesterol and hormones (estrogen,
~ Y testosterone)

Piaments — light-absorbing in plants




Notice any difference between these

H
SO 3 T M A T e 1R e R B . . o H
"¢-C-C-C-C-C-C~C-C-C~H 0-6-0-0-C-C-G=¢. .

‘ C-..
- S0 TN . S ) H
9 HHHHHHHBHH > HHHH K Mo

H
H Saturated Fatty Acid

Which IS full of ?

Saturated fat- Solid at room temperature
(like butter, lard, solid fat in'red meat)

Health = Bad > finked to
Ch°|eSter°| buﬂdup in arteries ==




Here’s how the ™ 4-legged *
fats cause cardiovascular trouble:

1) Stimulate preduction off the LDL  “bad™
cholesterol

2) Cripple the HDL “good™ choelesterol leading to
artery wall inflammation

3) Block appetite-suppressing brain hormones
which leads to 3 days of overeating

Opening of an artery

Cholesterol pasticles
accumailate

Tear in the inner
ning of the arteey

Open artery

Narrowed artery
virtualmedicalcentre.com




Notice any difference between these

?
HaRG A RLER | R REERNL Y e
PRttt | G EET L iy
9 HHHHHHHHH ;,HH“H” H
Unsaturated Fatty Acid
Which has room to bond with
More ?

Unsaturated fat- liguid at room

temperature (like plant oils)
Health _OK ~ less risk for cholesterol bwldup




Notice any difference between these

6, HUBHUH by,
GG 0-C-C-C-C=c_n
O HHHHH e
H H H
Unsaturated Fatty Acid

Cegy

Iihat little difference in structure creates a =~ Kink™
In the trans fatty acid that causes a lot of trouble

s [rans Eat — found in seme oils used for fiying
Health Bad > finked to
1) Cardiovascular disease

2) _Type 2 Diabetes
3) _ \¥ Mental function




Beware the

Foods that are likely to have trans fats:
s Fried Fast foods
= Donuts, muffins
s Pie Crusts

= Crackers

= Cookies

= Chips

= Cake, cake icing
= Microwave popped corn
= Canned biscuits




Beware the

Better flavor.
Betterforyou. | /U
Better for Scouts ~ N\sZ56ic
jour community.

mcRAvEsorEoRn . | B pacss



Beware the 1]

’s extremely bad for the
heart. But | wouldn’t worry — it only
affects people who have one.”




I always considered myself
more of a butter-fly..

© Original Artist



Even changed
the “sacred” firying oil in 2008

McDonald's fries are now trans
fat-free in U.S., Canada




1) Consume monounsaturated fats




BUILDING BLOCK: Nucleotides = "L"”
s Phosphate

s Sugar:

x Nitrogen base

Phosphate

Nucleotide

Examples: DNA and RNA
Function: store genetic  information




BUILDING BLOCK: Amino Acids

s [here are 20 different types of amino acids

10rare Essentiall > must be eaten in diet
fior health

10'are Nonessentiall > can be
produced by the body.

g
w
A
@ { nal e
o

Many times, proteins
fold up into weird
3D globular shapes
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Protein intro
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AA + AA = Dipeptide
AA + AA + AA + AA= Poly peptide

Sources off protein:

//”*‘\

/"\ I E
/ - Hemog obin _ carries Oxygen in the blood

™

tendons, bones

4

Collagen



Examples: (Proteins have many. jobs)
Insulin — helps Glucose into cells

Antibodies _ fight infections and diseases

Various protein fibers form MUSCIE tissue and
help bleod clot

ENzZymes - speed up chemical reactions in the
body.



| et’'s Review the 4 biomolecules

Biomolecule M0|I13<:3mer

Carbohydrate Monosaccharide

. 3 Fatty Acids
Llpld & 1 Glycerol

Nucleic Acid Nucleotide

Protein Amino Acid




ATP (adenosine tri-phosphate) ? i

:-;’._

BUILDING BLLOCK: al single nucleotide + 2
extrar phosphate groups

Adenosine Triphosphate (ATP)

Phosphate
group\

Adenine r T

Ribose Important ENERGY bond is here



Important things te know about ATP:

Chemical Energy. is stored in covalent
bonds between phosphate groups

= \When the bond breaks, energy Is released

FUNCITION
= carries Energy. in cells
= [uels most cellular activities
(like $1 of energy)




There are also molecules known as AMP
molecules (adenosine monophosphate)
and ADP molecules (adenoesine
diphesphate).

Remember what your pre-fixes correspond
to wWhen we discuss' biomolecules.



